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As you celebrate the 200th anniversary of the Flexner Report1 and contemplate its meaning in the context of your time, I thought it would be important for you to have access to a set of reflective articles that illuminate the report's significance at the 100-year mark. Those articles are in this issue of Academic Medicine, along with commentaries from leaders of the major organizations - the Carnegie Foundation for the Advancement of Teaching, the Association of American Medical Colleges, and the American Medical Association - that played a role in the generation of the Flexner Report in 1910.
I hope that these articles and commentaries will complement your reading of the original version of Flexner's report and will add breadth and depth to your understanding of the challenges that faced academic health centers in the early 21st century. These articles can enrich your sense of academic medicine at that time period and help you understand the struggles of those who worked in medical schools and teaching hospitals during that era. Examining points of contention, the opposing forces that defined them, and the efforts of those who strove to balance such forces can offer uniquely focused insights into the hopes and desires, as well as the trials and tribulations, of the time.
In fact, in this issue of the journal, you will find that balance is a pervasive theme that weaves its way through most, if not all, of the articles. Each mention of balance highlights a point of contention, for which the academic medicine community seeks a rational, beneficial, or useful position between opposing forces.
For instance, several authors seek balance in the education of physicians, expressing concerns that range from curricular content to the length of medical training to broader educational goals. Prislin et al. write of the need to balance the medical curriculum between a “focus on disease management” and an “emphasis on population-based health improvement,” while Irby et al. discuss the need to balance “the integration of formal knowledge of the basic, clinical, and social sciences with clinical experience.” Lambert et al. argue that educators must strike a balance between “standardized and personalized scientific knowledge” for learners across the continuum from premedical education to continuing professional development.
Rabow et al. discuss the need for curriculum managers to balance attention to “professional formation” with a necessary emphasis on cognitive expertise. They believe that seeking a balance between “the values of humanism and science is an important future challenge.” Doukas et al. support this notion, stating that curriculum designers should “balance the needs and rigors of becoming a physician-scientist with the humanistic skills to better care for one's patients.”
Muller et al. extend the discussion to service, emphasizing the need to achieve a healthy balance between the “focus on science in medical school curricula... [and] the importance of service” in the training of physicians. And, Shomaker questions the balance “between the mass of information that we have decided that trainees should absorb to be well trained and the time commitment and expense incurred by trainees.”
Busing et al. underscore the value of Flexner's report to inspire generations of educators to revisit important issues in education: “Whether it is a question of bias toward the inner city hospital or the rural clinic, time in the lab or time with the patient, academic grades or interpersonal acumen, a reflection on Flexner's work underscores the need to review and, if necessary, rebalance medical education.”
Other authors seek equipoise in patient care. An important issue in 2010, in the context of a national debate about health care reform in the United States, is the struggle to determine an effective balance between the numbers of primary care physicians and specialist physicians. Prislin et al. write about the need to balance “the generalist and specialist composition of the physician workforce” and also to balance “the physician workforce so that the provision of such care to all segments of our population will be possible at an affordable cost.” Muller et al. note that “an imbalance of primary care providers contributes to higher health care costs and poorer outcomes.” Busing et al. quote the rationale for the Future of Medical Education in Canada Project, which notes the necessity to balance “generalists and subspecialties” to meet health care needs in Canada.
Prislin et al. go so far as to warn that “our ability to provide affordable, equitable, efficacious, and high-quality care to the American people in the 21st century hangs in the balance.”
Flexner, too, sought balance. Curry and Montgomery discuss Flexner's recognition of the importance of a well-trained physician to balance “scientific medicine” with a “cultural and philosophic background,” while Halperin et al. mention Flexner's attitude toward “teachers who preserved the balance and connection between science and pragmatism.” Hafferty and Castellani, in discussing the increasing complexities of professionalism, point out that Flexner was concerned about the balance between family and work.
As Gunderman introduces all the articles in this special issue of the journal, he invokes the notion of balance at least a half-dozen times as he writes of “the creative tension between continuity and change” and the balance between “minimal levels of competence and creativity,” “specialism and generalism,” and “professional and personal life,” among others.
There are, of course, struggles in the early 21st century that I have not mentioned above. For example, in biomedical research, there is a natural tension between allocating fixed resources to pursue basic versus applied studies.2 As research becomes necessarily more collaborative, medical school promotion and tenure committees must balance the value of intellectual independence with the ability to function productively as a member of a team. Academic health centers seek an appropriate balance among a number of competing forces in their relationships with industry, while deans and hospital presidents work hard to find appropriate and effective ways to manage conflicts of interest and conflicts of commitment for themselves and those whom they supervise. Practitioners who adhere to different philosophies of medicine clash over how much evidence of effectiveness a licensed professional should require to recommend a treatment.3
Although the articles in this issue can provide only a sampling of the struggles that existed in the early 21st century, I am confident that they tell important stories that will help you in the 22nd century to achieve greater clarity about how academic medicine evolved over the first 100 years after Flexner's report. And I believe that a critical examination of the struggles of the early 21st century, and the way we sought to balance the opposing forces of our time, will help you as you grapple with academic medicine's most vexing issues at the beginning of the 22nd century.
Obviously, I cannot know the specific controversies of your day or the details of the problems that you struggle with. However, I am sure that you, too, will seek balance in dealing with your century's issues, for every generation seeks such balance. And so, as you prepare to celebrate the 200th anniversary of the release of the Flexner Report, I wish you a rational, ethical, and satisfying equipoise in dealing with the most important challenges of your time.
•
I wish to thank Richard Gunderman for serving as the guest editor of this issue's collection of articles related to the Flexner Report and for applying his expansive intelligence and keen insight to the development of the collection. Also, I thank Mary Beth DeVilbiss, senior staff editor, and the entire professional editorial staff of Academic Medicine for their extensive efforts to ensure that the articles, commentaries, and special features in this issue provide a cohesive and integrated perspective on Flexner, his report of 1910, and key events in the ensuing century.
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We cannot speak about the patient as person unless we also probe the meaning of the doctor as person. You can only sense a person if you are a person. Being a person depends on being alive to the wonder and mystery that surround us, upon the realization that there is no ordinary man. Every man is an extraordinary man.
—Abraham Joshua Heschel,
The Insecurity of Freedom
To be human is to seek to make sense of the complex, shifting world around us. Each of the articles collected in this Flexner centenary issue of Academic Medicine aims to do just this: to make sense of the complex, shifting, and occasionally bewildering world of medical education. The authors do so in two particularly noteworthy ways. First, they reflect on medical education's past. To discern where we are and what trajectory we are on, we need to understand where we started and what has happened along the way. Second, the articles in this collection go a step further, drawing on medical education's past to gain insight about how to better educate physicians in the future.
One overarching theme in this collection is the creative tension between continuity and change. To be faithful to the spirit of Flexner's work, we must not only reexamine the questions he presented but also pose new ones that he could not have foreseen. These articles invite us to ponder both types of questions. If we attend to their fertile interstices, still further questions emerge. Broadly speaking, these questions span philosophical and organizational issues in medical education, including its who, what, when, where, how, and why. By examining each of these parameters in turn, we can lay the groundwork for providing a richer and more complete education for future physicians and make the experience of medical education more intrinsically rewarding for both learners and educators.
The formation of physicians does not begin with medical school, or even with premedical education. Nor, it must be said, does it end with graduation from medical school or residency. What kind of people do we most need in medicine? To what degree should we foster strong commitments to extracurricular service? And how does professing medicine relate to civic life? Good physicians can and do make important contributions to the development and sustenance of good communities, but good communities—strong families, schools, civic and religious organizations, and neighborhoods—constitute a vital ingredient in the recipe for good physicians. No less important than the composition of the student body is the makeup of the faculty and administration. Who will be the academic physicians of the future, and what role will educating future physicians play among their multiple professional commitments?
It is impossible to teach everything, so which disciplines and approaches should receive most emphasis? For example, how should medical school curricula balance attention to the molecular, cellular, organic, organismal, and communal levels? Are we achieving the appropriate balance between specialism and generalism, and if not, what changes would be necessary to do so? Can the educational system make such adjustments alone, or would doing so also require changes in the organization and financing of health care? Therapy intended to address a problem with a patient's vision may produce unintended system-wide side effects, including alterations in blood pressure and sexual function. Likewise, introducing new courses or combining disciplines in new ways may produce unintended and undesirable consequences if we do not view medical education from a systems perspective. We must also beware the tendency to neglect crucial nontechnical aspects of medicine, such as ethics, professionalism, and leadership. The future of medicine will be shaped by the intellectual vision we cultivate in today's learners.
Issues of time in medical education are crucial. Are the hours too long? Is the starting point too late, or is the length of training excessive? Could some phases be shortened? On the other hand, are there important topics in medical education that need more attention? For example, should we better prepare students to learn from errors and foster innovative inquiry? We need to educate students not only to study the textbooks of yesterday but also to critically evaluate the medical literature, develop and test hypotheses, and write the textbooks of tomorrow. How much of the curriculum is grounded in cutting-edge scientific and clinical scholarship, as opposed to standard textbooks? New physicians are not so much bricks in a permanent edifice of biomedical knowledge as architects and builders, whose intellectual and cultural backgrounds, funds of knowledge, clinical experiences, and imaginations can combine in novel ways to stimulate new and important insights. We are not preparing people to follow our footsteps on the rungs of the ladder. We are preparing them to make better ladders.
The venues of medical education deserve more attention as well. Large urban environments offer many advantages, such as a greater variety of clinical case material. But they may also undermine students' interest in primary care and rural medicine. Likewise, basing clinical medical education in hospitals may bias students toward acute care at the expense of health promotion. Since Flexner, we have tended to take for granted the close association between medical schools and universities, but schools not affiliated with large research universities can do a fine job of educating physicians. What mutual gains should medical schools and universities seek to realize, and what steps should they be taking to promote such outcomes? If the faculties of the medical school and the university rarely interact, we should not be surprised to find few examples of synergism. And how do medical schools and communities relate to one another? Is the medical school an island, cut off from the community by deep intellectual and cultural moats? What steps can medical schools take to encourage their students to contribute more to communities, and how can communities help to educate better physicians?
How can medical schools foster an appropriate balance between minimal levels of competence and creativity? Students need to master a common body of knowledge and skills, yet they also need opportunities to explore new intellectual and professional pathways. A strong focus on meeting common standards may direct them away from innovative research, education, and service. In the minds of both learners and educators, minimal standards can all too easily become ultimate goals. Where creativity and innovation are sought after, diversity, which facilitates recombination, is likely to be highly prized. Such diversity is important among not only students but also the faculty and administration. Whole schools might specialize, one aiming to produce biomedical scientists, another rural primary care physicians, and a third developing future health care leaders. Overall, a system of medical education that cultivates distinctive centers of excellence may surpass one in which every school aims to do everything.
In some respects, the why of medical education is obvious. We educate physicians to care for the sick, promote the health of patients and populations, advance biomedical science, educate future health professionals, and serve the profession and society. Yet what about the need to prepare physicians to strike an appropriate balance between professional and personal life? What about preparing them to contribute to their communities, the political process, and the needs of humanity? How can physicians develop a strong sense of professional morale and camaraderie, find medicine both enduringly challenging and fulfilling over decades of practice, and advance and uphold medicine's highest ethical standards? Education directed at these aims cannot resemble an assembly line. Instead, it needs to draw out the distinctive interests, abilities, and experiences of each learner. The ultimate goal of medical education should be to prepare each learner to perform at his or her best as a physician.
Though we are reflecting back over just the past 100 years, we must not forget that healers have always represented an integral part of human culture. In some cultures, healers have focused on patients' relationships with neighbors, the natural world, and the divine. In others, medicine has sought transmissible microbes or defects in the structure of DNA. Always, however, caring for patients has meant getting to know them. Illness and healing are not merely biological realities. They are also biographical, existential, and perhaps even metaphysical realities. And it is only because vulnerability is woven into the fabric of humanity that we are able to develop some of our highest and best virtues, including courage and compassion. We must take care lest we overlook the permanent human questions at the core of the art of healing—questions about what it means to be human and to care for another person. Our answers define us as physicians and as human beings.
When it comes to educating humane physicians, there are no substitutes for curiosity and wonder, the deep and abiding interest in patients as human beings, and the capacity to marvel at the immense and mysterious reality behind birth and death, disease and health, suffering and regeneration. Both are connected to the piping of birds and the burbling of a stream, the sun filtering down through summer leaves and the splendor of a starry winter's night. When it comes to this dimension of medical education, we are no longer training skilled technicians to fill vacant slots in a health care workforce. Instead, we are educating human beings to hear and tell stories that testify to a larger, more permanent human reality. To the pantheon of Morgagni, Virchow, Pasteur, and Roentgen we add Chekhov, Osler, and William Carlos Williams. Here medicine is not only biological and biographical but also poetic. And it is here above all that we nurture the dedication and imagination that necessarily characterize healing at its best.
None.
None.
Not applicable.
Richard B. Gunderman, MD, PhD
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The climate of academic medicine today was shaped in part by Abraham Flexner's recommendations in 1910's Medical Education in the United States and Canada. At the celebration of the 100th anniversary of the Flexner Report, however, some wonder whether the times require another look at our complex system of medical education. In fact, an underlying theme of many articles in this special issue of Academic Medicine is that the medical education community's response to the Flexner Report—and the individualistic, expert-centric culture to which it gave rise—may now work against the collaboration needed for greater integration across the medical education continuum, highly networked teams in discovery research, and interprofessionalism in clinical care. The question, as many authors suggest, is not whether medical education is being true to Flexner, but whether academic medicine is responding to the implications of post-Flexnerian education and whether it is able to embrace the cultural change needed to address 21st-century health care needs.
This commentary examines this cultural shift and identifies some key trends behind it, concluding by suggesting five success factors for achieving transformational change, including ways the Association of American Medical Colleges is working to support its members in these efforts.
If Abraham Flexner toured all U.S. and Canadian medical schools today, he might post progress reports on his blog for all to read. As he traveled across the continent, he would see constant reminders of public health challenges—from security precautions taken at mass transit systems to protect against bioterrorism threats to hand sanitizer dispensers to ward off H1N1 influenza. On arrival at his hotel, his complimentary copy of USA Today might carry the latest update about soaring health care costs alongside a story heralding the newest breakthrough from federally-funded biomedical research.
As Flexner journeyed from campus to campus, he would not see the storefront proprietary medical schools of a century ago, but he might, along the way, notice retail stores delivering health care services. And as he marveled at the nation's 8,752 residency programs1—none of which existed a century ago—he might also note the many young physicians who come not just from the United States, but from countries all over the world.
Clearly, today's environment of learning and practice for physicians is far different than the one Flexner critiqued a century ago. Then, the tremendous variability in the quality of medical schools led Flexner to describe many facilities as “wretched” and “filthy” and lacking faculty and/or adequate clinical material.2 Academic medicine responded to his challenge by addressing these and other issues identified in Medical Education in the United States and Canada, laying the foundation for the high-caliber system of education in place today—one that provides its graduates with a solid scientific foundation as well as training for state-of-the-art practice. The many excellent articles in this special issue are a testament to this remarkable transformation.
Yet even as we celebrate the 100th anniversary of the Flexner Report, some wonder whether the times require another look at our complex system of medical education. As authors Irby and colleagues3 note in their article about the upcoming 2010 report by the Carnegie Foundation for the Advancement of Teaching, “the forces of change are again challenging medical education and new calls for reform are emerging.” In fact, an underlying theme of many articles in this issue is that the medical education community's response to the Flexner Report—and the individualistic, expert-centric culture to which it gave rise—may now work against the collaboration needed for greater integration across the medical education continuum, highly networked teams in discovery research, and interprofessionalism in clinical care. The question, as many authors suggest, is not whether medical education is being true to Flexner, but whether academic medicine is responding to the implications of post-Flexnerian education and whether it is able to embrace the cultural change needed to address 21st-century health care needs.
This commentary examines this cultural shift and identifies some key trends behind it, concluding by suggesting five success factors for achieving transformational change, including ways the Association of American Medical Colleges (AAMC) is working to support its members in these efforts.
As noted by Curry and Montgomery,4 Flexner posited as his “central thesis” that the university is essential to the provision of a modern medical education. More specifically, Flexner lauded the academic model of the European university, a paradigm that focused on individual professional achievement and within which success was based on the individual acquisition of factual knowledge. Over time, this focus on the individual led faculty members to become essentially “free agents” in each of academic medicine's mission areas, with corresponding proprietary references to “my lecture,” “my grants,” and “my clinic.” Just as powerfully, scientists and clinicians began to identify more strongly with their “discipline” or their “specialty” than with their academic institution.
However, a different reality faces us now. For example, with scientific knowledge growing exponentially,5 an individualistic culture works against the integration and sharing of new knowledge needed in each mission area, particularly medical education. Additionally, and as also noted by Curry and Montgomery,4 although medical school is still the “definitive” part of medical education, it is no longer the “ultimate stage” in a continuum that increasingly is intertwined with “elements of a variety of disciplines that are better represented in other parts of the university.”
Moreover, as medical education moves toward outcome-based assessment, having knowledge is no longer sufficient. Students and physicians must also be able to apply that knowledge to everyday clinical situations. Just as important, young physicians must be able to effectively interact with patients, patients' families, and other health care professionals, as well as respond to the complex organizational demands of the health care system. Further, they must commit to lifelong learning that includes the ability to self-reflect and assess their own performance.
In research, the model of the autonomous investigator (with theR01 standing as validation of both independence and expertise) runs counter to the increasing complexity of today's research environment, the rapid pace of discovery, globalization, and the need to interface with other key disciplines. While the R01 continues to be critical for important foundational science, academic medicine must also look to programs that emphasize teams of highly networked scientists and the open sharing of information, such as the National Institutes of Health Clinical and Translational Science Award consortium.
In clinical care, the primacy of the sole practitioner is colliding with the health care needs of a society that is increasingly diverse, living longer, and requiring greater chronic care. In this regard, many of Flexner's basic recommendations still apply, as Halperin and colleagues6 observe, “especially those concerning the physician as a practitioner whose purpose is more societal and preventive than individual and curative.” (This notion is echoed by Muller and colleagues,7 who call for reinstating service as a core mission of academic medical centers.) However, in contrast to Flexner's time, health care today is moving toward integrated delivery systems and teams of health professionals working together to collectively address patient needs.
Moreover, powerful factors external and internal to the clinical enterprise are converging to render the fee-for-service model virtually unsustainable. In many ways, driven by this payment model, the current U.S. health care delivery “system” has become a collection of loosely connected, independent facilities and providers. As Prislin and colleagues8 observe, although the United States continues to be capable of providing the best care of any nation, all too often the American health care delivery system “fails to assure affordability and equitable access and quality [to an extent] that the system is no longer sustainable.” Within the academic clinical enterprise itself, Flexner's vision of a full-time, salaried clinical faculty, a body which now is 109,257 strong (AAMC Faculty Roster data as of September 30, 2009), ironically has had the effect of promoting the very problem Flexner hoped to address.9 As observed by Barzansky and Kengy,9 “Instead of deriving their salaries from the resources of the medical school, they [clinical faculty] are significantly contributing to institutional financing through their practices. Flexner's concern about the ‘distraction’ of clinical practice interfering with faculty participation in education has come full circle, remaining a primary issue in medical education today.”
As academic medicine looks toward the next 100 years, five factors will be critical to transforming medical education once again to better address society's health care needs. The AAMC has many resources to offer its constituents in this transition, and several are noted below.
Over time, and through various structures, academic medicine has held tenaciously to the grand tradition of rewarding the demonstration of combined independence and expertise with tenure, the top rung of its hierarchical professional ladder. Though making the cultural shift away from this model will be challenging, academic medicine does not have to abandon every element of its traditional culture. In fact, educators, investigators, and practitioners should fight to retain their commitment to overall excellence, even as they shift from working as individuals to more frequently working in collaborative teams.10
In addressing future challenges, academic medicine will need leaders who are able to focus on the long term and ensure that the right decisions “happen,” no matter how difficult, unpopular, and even personally risky these decisions may be. In contrast to the larger-than-life, command-and-control figures we have traditionally associated with leadership, academic medicine requires what author Jim Collins11 describes as Level 5 leaders—people who are “ambitious first and foremost for the cause, the movement, the mission, the work.” The AAMC has numerous faculty leadership and recruitment tools and resources available, and readers are encouraged to visit http://www.aamc.org/opi/leadership/start.htm.
As noted earlier in this commentary, many have called for “new models” of medical education. But is it a revolutionary overhaul of the system that is required, or a higher level of integration along the continuum of medical education? For example, as this issue of Academic Medicine goes to press, the AAMC has been in discussion with policy makers regarding innovative platforms called Healthcare Innovation Zones, in which academic medical centers would stand at the nexus of integrated delivery systems. These zones would not just be platforms to innovate around new care delivery models, but also to innovate with regard to medical education curricula and training across the continuum of education. For additional information on this new concept, see http://www.aamc.org/reform/hiz.htm.
With large clinical cross-subsidies to support teaching and research becoming a thing of the past, success will require a much higher level of transparency regarding revenue sources and the subsequent allocation of them in the service of the three mission areas. The AAMC took a leading role in “mission-based management”12—the concept of medical schools and teaching hospitals having a better understanding of their funds flow and assessing the alignment with resource allocation. With the future constraints on clinical income, this kind of effort now takes on a new level of importance.
This fifth factor may be most important of all. Changing the organizational culture, exerting transformational leadership, advancing innovation, and better using scarce resources requires courage. Fortunately, academic medicine is populated by many educators, investigators, and practitioners with courage. After all, one does not undertake medical education, biomedical research, or patient care without some degree of personal courage. Readers can thus take heart that the kind of transformational change required, while difficult, is already under way at many of our institutions.
In the century since the publication of the Flexner Report, medical education repeatedly has shown its collective ability to confront tough questions and to utilize innovation as a source of continuing improvement. As the reform of health care delivery has taken national center stage, it is imperative that academic medicine apply the same level of energy and scrutiny to its enterprise as it did a century ago. As a first step, readers of Academic Medicine are encouraged to consider the many thoughtful articles in this issue and discuss them with colleagues and students.
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In this commentary, the author discusses medical education reform before Abraham Flexner's 1910 report, Medical Education in the United States and Canada, the reforms for which Flexner campaigned, and the report's impact on the future of the discipline. To honor Flexner's contributions to medical education, the author then exposes the myths that surround Flexner's ideals and accomplishments 100 years later. The author argues that Flexner's achievement lies in how he transformed medical education reform into a broad social movement, aligning it with John Dewey's popular “progressive education” movement, and in how Flexner succeeded in establishing the university model as the standard for all medical schools. The author also argues that Flexner, at the most fundamental level, stood for academic excellence and public service in medical education. This dedication, the author argues, is Flexner's greatest legacy and a commitment that should continue to shape the future of the discipline.
No individual has been more closely identified with American medical education than Abraham Flexner. In 1910, he wrote Medical Education in the United States and Canada,1 the famous muckraking report for the Carnegie Foundation for the Advancement of Teaching. This report put forth the Johns Hopkins University School of Medicine as the ideal of what a medical school should look like. After publication of the report, Flexner became the unchallenged arbiter of educational reform in America and helped create a system that even today is associated with his name.
Yet for nearly a century, Flexner has been misunderstood. Regularly, he is both credited and blamed for things he did not do, and some of his greatest contributions remain unappreciated. This commentary will shatter the mythology surrounding the man and describe what his accomplishments in fact were. In my view, Flexner's role as the most prominent medical educator America has ever produced remains secure. However, his memory will be honored more fully by an accurate understanding of his ideals and accomplishments.
In the mid-19th century, the notorious proprietary school model reigned as the dominant vehicle for medical instruction in America.2 The typical medical school was owned by a small faculty of 8 or 10 who operated the institution for profit and measured its success with financial results, hence the term “proprietary school.” Entrance requirements were nonexistent, and the courses taught were superficial and brief. The typical path to a medical degree consisted of two 16-week sets of lectures, the second term identical to the first term. Instruction was almost wholly didactic, including lectures, textbook readings, and enforced memorization of the innumerable facts. Laboratory and clinical work were not to be found. The schools were not affiliated with universities nor were the faculty involved in research activity.
Yet in the mid-19th century, a revolution in American medical education was already under way. This revolution began amid the birth of experimental medicine in Europe and the migration of American medical graduates to France3 and Germany4 to acquire the latest scientific knowledge and, more important, an understanding of scientific methodology and technique. In the 1870s, the first lasting reform occurred as Harvard Medical School, the University of Pennsylvania School of Medicine, and the University of Michigan Medical School extended their course of study to three years, added new scientific subjects to the curriculum, required laboratory work of each student, and began hiring full-time medical scientists to the faculty. In 1893, the Johns Hopkins University School of Medicine opened, immediately becoming the model by which all other medical schools were measured. There, a college degree was required for admission, a four-year curriculum with nine-month terms was adopted, classes were small, students were frequently tested, the laboratory and the clerkship were the primary teaching devices, and a brilliant medical faculty made medical research as well as medical teaching part of its mission. In the 1880s and 1890s, medical schools across the country started to emulate these pioneers, and a vigorous campaign to reform American medical education began. By the turn of the century, the university medical school had become the acknowledged ideal, and proprietary schools were already closing because of the lack of applicants.
At the heart of the transformation of American medical education was a revolution in ideas concerning the purpose and methods of medical education. After the Civil War, medical educators began rejecting the traditional notion that medical education should inculcate facts through rote memorization. The new objective of medical education became that of producing problem solvers and critical thinkers who knew how to discover and evaluate information for themselves. To achieve this goal, medical educators deemphasized traditional didactic teaching methods—lectures and textbooks—and began speaking of the importance of self-education and learning by doing. Through laboratories and clinical clerkships, students were to be active participants in their learning, rather than passive observers. A generation before John Dewey, medical educators were espousing the ideas of what later came to be called “progressive education.”
Learning by doing greatly increased the demands on medical schools, for the new teaching methods were extremely costly to implement. Thus, this intellectual revolution gave rise to an institutional revolution. The proprietary medical school model was abandoned, and the university medical school standard was created. Funds were raised, new laboratories and facilities were built, clinical facilities were acquired, and full-time faculty members interested in research were hired. Medical schools, which had existed as autonomous institutions during the proprietary era, began to establish close affiliations with universities and hospitals.
In the early 1900s, however, much work remained to be done. The chief problem was that medical schools lacked the funds and clinical facilities to implement fully their new ideas of how to teach medicine. For lack of resources, desired reforms often went undone. It was unclear whether further development would continue along the same gradual, evolutionary path that had been occurring since the middle of the previous century or whether more radical, dramatic changes were to come. It was also unclear what form the institutional structure of American medical education would ultimately assume. Should there be one uniform standard of excellence for all schools, or would it be acceptable to have different “tiers” of medical schools, each with its own mission and standards? Should research be conducted at all schools, or should there be a group of “practical” schools that concentrated on good teaching rather than investigation? Must all schools be university affiliated, or could a school of independent status still function effectively? There were a variety of fiercely competing models of how best to conduct medical education, each of which had responsible advocates. This was the setting for the Flexner Report.
How Flexner came to the attention of the Carnegie Foundation for the Advancement of Teaching is not known. Flexner himself was surprised by the request, thinking perhaps that Henry Pritchett, president of the Carnegie Foundation, had confused him with his younger brother Simon, director of the Rockefeller Institute for Medical Research. Pritchett possibly learned of Abraham Flexner through his first book, The American College, which appeared in 1908 and was a criticism of the lecture and elective system of American universities. Flexner, theretofore an obscure educator and former headmaster of a private high school in Louisville, became a powerful spokesperson for modern methods of medical teaching and a very loyal friend to academic medicine.
It is well known that during his investigation, Flexner was coached by his brother Simon, William Welch of Johns Hopkins, and members of the American Medical Association's Council on Medical Education. However, it is not well known that Flexner had already developed a sophisticated educational philosophy that emphasized the importance of experiential learning (“learning by doing”) at every level of study. It is also not well known that Flexner began his study with the conviction that universities and professional schools had the duty to promote original investigation, not merely to teach. Flexner had developed these ideas from his experiences as a college student at the Johns Hopkins University, where he was profoundly influenced by Daniel Coit Gilman, the first president of the university, and by his study of educational theory.5,6 Thus, Flexner's conceptual framework had already been developed before joining the Carnegie Foundation. Welch and the others merely provided the details as they pertained to medicine.
After visiting each of the 155 medical schools in the United States and Canada, Flexner prepared his report. The resulting document published in 1910 is regularly cited for its caustically entertaining descriptions of the weaker medical schools, particularly those proprietary schools that had not yet closed. However, the lasting significance of the report lies in Flexner's discussions of the principles of modern medical education. This part of the report remains the most notable theoretical discussion of medical education ever written.
A detailed analysis of the full report has been provided elsewhere.2 However, it is important here to summarize the main components of Flexner's educational views.
Flexner described medicine as an experimental discipline governed by the laws of general biology. “It [the human body] is put together of tissues and organs, in their structure, origin and development not essentially unlike what the biologist is otherwise familiar with; it grows, reproduces itself, decays, according to general laws.”1(p53)
Since the preclinical courses of medical school were sciences “at the second, not the primary, stage,”1(p24) medical schools needed to establish and enforce entrance requirements. At minimum, these should consist of two years of college with preparation in biology, chemistry, and physics. A medical school, Flexner wrote, “cannot provide laboratory and bedside instruction on the one hand, and admit crude, untrained boys on the other.”1(p22)
Flexner pointed out that the scientific method of thinking applied to medical practice. By scientific method, he meant the testing of ideas by well-planned experiments in which accurate facts were carefully obtained. The clinician's diagnosis was equivalent to the scientist's hypothesis; both diagnosis and hypothesis needed to be submitted to the test of an experiment. “The practicing physician and the ‘theoretical’ scientists are thus engaged in doing the same sort of thing, even while one is seeking to correct Mr. Smith's digestive aberration and the other to localize the cerebral functions of the frog.”1(p92) Flexner argued that mastery of the scientific method of problem solving was the key for physicians to manage medical uncertainty and to practice in the most cost-effective way.
There was but one reliable way for students to learn both medical facts and the scientific method of thinking—to spend most of their time in the laboratory and clinic rather than in the amphitheater. “On the pedagogic side,” he wrote, “modern medicine, like all scientific teaching, is characterized by activity. The student no longer merely watches, listens, memorizes; he does.”1(p53) Flexner's scorn for didactic instruction pervaded the report.
Original research was a core activity at Flexner's model medical school. “Research, untrammeled by near reference to practical ends, will go on in every properly organized medical school; its critical method will dominate all teaching whatsoever.”1(p59) Flexner saw research as critical, not only for the new knowledge that would be produced but also for the stimulation, excitement, and critical rigor that research would bring to teaching. To Flexner, the best teachers were usually “men of active, progressive temper” engaged in research; those uninterested in solving problems tended to be “perfunctory teachers.”1(p56) Thus, his ideal medical school had to be part of a vigorous university with a large staff of full-time professors, in the clinical as well as scientific departments.
Flexner recommended a drastic reduction in the number of schools in the United States and Canada from 155 to 31. Only a few schools should be retained; the vast majority should be eliminated, either through extermination or consolidation into stronger units. All surviving schools would be of one type—university schools committed to medical research and academic excellence.
Flexner recognized that medical schools could be first-rate only if they were well funded. Accordingly, the subject of obtaining strong financial support and modern laboratories and hospital facilities received detailed and impassioned discussion in his report. He also defined medical schools as public trusts—that is, as public service corporations to be run for the benefit of society, not private businesses to be operated for the profit of their stockholders. What made the commercial schools so despicable to him was that they placed their owners' interests above the interests of the public. Flexner's indignation and moral outrage, coupled with his sensational journalistic style, made the report an elegant example of Progressive Era muckraking journalism.
Conceptually, the Flexner Report said nothing new about how physicians should be trained. Everything in it had been said by academically inclined medical educators since the 1870s. However, the report brought concerns about medical education to general attention that previously had been voiced only within the medical profession. It transformed the profession's effort to reform medical education into a broad social movement similar to other reform movements of Progressive Era America. There is little doubt that the extraordinary development of medical education that occurred in the years immediately following the report would have occurred without this catalyst.
Though Flexner's discussion contained no new educational ideas, he did what no medical educator had done before—he related the discussion of medical education to the discussion of public education. Flexner, who had studied philosophy and psychology for their relevance to educational matters, had become familiar with the work of John Dewey, the famous educational philosopher. He understood that Dewey was advocating the same approach to elementary teaching as medical educators were promoting for medical teaching. As Flexner described the modern principles of medical learning, he cited Dewey as his ultimate authority. Flexner thus demonstrated the unity in viewpoint between medical educators and John Dewey. He realized that progressive education involved concepts that were generalizable to all educational levels.2
The greatest significance of the Flexner Report was its impact on shaping the medical school as an institution. Flexner espoused a model system of medical education in which all schools were to be of the same kind—university-based, research-oriented schools patterned after the Johns Hopkins University School of Medicine. Only the most uncompromisingly academic model for a medical school was acceptable to him. There was no room in his system for “practical,” non-research-based schools, even if they happened to provide respectable teaching. This is precisely the system that was ultimately created, and medical schools soon became much more homogeneous than before. Herein lies Flexner's most important influence on the subsequent course of medical education in the country.
Two years after the report, Flexner's newfound fame catapulted him into the position of assistant secretary, and later secretary, of John D. Rockefeller's mammoth foundation, the General Education Board. In this capacity, he channeled tens of millions of dollars of Rockefeller money into medical schools in an attempt to implement his vision of medical education, and he persuaded other philanthropists to support medical education as well. In his report, Flexner described in great detail the financial needs of scientific medical schools. He spent much of the rest of his life helping to solve the problem of funding this new, expensive system of medical education, becoming academic medicine's greatest fund-raiser.
Myths concerning Abraham Flexner abound. The most common myth is that little or nothing had happened in American medical education until Flexner arrived on the scene. According to this myth, Flexner, in one swoop, pulled antiquated medical schools, kicking and screaming in resistance, into the 20th century. Ironically, scholars for over a generation have been trying to dispel this myth. They have pointed out that the Flexner Report represented a point along a continuum of development and that the report had been preceded for years by considerable strengthening of the schools.2 Nevertheless, the myth has persisted. Physicians, educators, medical school administrators, university officials, foundation officers, and others continue to popularize the fiction that little had transpired in medical education until Flexner, in one stunning blow, modernized an anachronistic system. This myth deserves, once and for all, to be dispelled.
The report itself has frequently been misunderstood. Because of its strong emphasis on scientific medicine, it has often been accused of ignoring the doctor-patient relationship and the humane aspects of medical care. Exactly the opposite was the case. Science, Flexner wrote, was “inadequate” to provide the basis of professional practice. The practitioner needs “insight and sympathy,” and here specific preparation is “much more difficult.”1(p26) In later years, Flexner felt that the medical course had become overwhelmed with science to the exclusion of the humanistic aspect of medicine, and he seemed frustrated that such a system of medical education had come to be identified with his name. He wrote in 1925, “Scientific medicine in America—young, vigorous and positivistic—is today sadly deficient in cultural and philosophical background.”7(p18)
Another common misperception is that the report denigrates the importance of preventive medicine. According to Flexner, doctors must remember that “directly or indirectly, disease has been found to depend largely on unpropitious environment.” These conditions—“a bad water supply, defective drainage, impure food, unfavorable occupational surroundings”—are matters for “social regulation,” and doctors have the duty “to promote social conditions that conduce to physical well-being.”1(pp67-68) Flexner maintained that “the physician's function is fast becoming social and preventive, rather than individual and curative.”1(p26)
Many have faulted the Flexner Report for fostering a crowded, inflexible curriculum. Here again, the criticisms have resulted from a misunderstanding of what Flexner actually wrote. In discussing the medical school curriculum, Flexner decried the “absurd overcrowding” produced by 4,000 hours of prescribed work. He warned medical educators against too much rigidity. Medical schools, he argued, must be trusted “with a certain amount of discretion.”1(p76) He believed that “the endeavor to improve medical education through iron-clad prescription of curriculum or hours is a wholly mistaken effort.”1(p76)
Contrary to widespread popular opinion, the Flexner Report was not envisioned by its author as a final document. “This solution,” he wrote, “deals only with the present and the near future,—a generation, at most. In the course of the next thirty years needs will develop of which we here take no account. As we cannot foretell them, we shall not endeavor to meet them.”1(p143) The report thus contained much more flexibility than commonly supposed. It recognized that academic medical centers would need to change as the demands on them changed. Flexner's specific proposals were designed only to address the problems immediately at hand.
It is impossible to deduce from the report or his other writings what Flexner would say about the opportunities and challenges in medical education today. Too much has changed. His focus was undergraduate medical education and the education of general practitioners. Today, trainees spend more time in residency and fellowship programs than in medical school, and specialization has proceeded to a degree that would have flabbergasted him. Flexner constructed an educational solution to address the problems posed by acute diseases. Today's challenges result predominantly from chronic diseases. Flexner could not have foreseen the strains that would develop between teaching and research, the enormous growth of academic medical centers following World War II, the more recent expansion of the “clinical enterprise” at medical schools (and with it the blurring of traditional distinctions between academic medicine and private practice), the emergence of the computer and Internet, and cultural changes that promote shorter work hours and less independence for trainees. Nor was Flexner concerned about health care delivery. In all his writings, he never wrote a single word on the subject. He undoubtedly would be dumbfounded by the possibility of an implosion of the health care delivery system, even as the power and sophistication of medical practice have reached unprecedented heights.
Yet it is certain that Flexner would be at the vanguard of efforts to reform medical education today. As he discussed in his report, medical education is destined to change. He charged each generation of medical educators with the task of adapting medical education to evolving scientific, professional, and cultural circumstances. To Flexner, no educational idea should ever be considered off limits for review, no educational strategy or approach too sacrosanct to revise or discard. He undoubtedly would be disappointed to find so many of his specific recommendations still current a century later, even though today's physicians face scientific and social conditions far different from those of his own generation.
Flexner would also counsel caution in how we go about reforming medical education. He would consider any change justifiable, as long as it fostered excellence and served the public interest. He championed the highest possible academic standards; he detested mediocrity. He was uncompromising in his view that medicine is a public trust and that the profession and its educational system exist to serve. These values, he argued, are timeless, regardless of the professional and social circumstances of the moment. By and large, medical educators since his time have taken this message to heart. We certainly have done our best work in pursuit of this goal. An unswerving commitment to excellence and service—this was and continues to be Flexner's gift to medical education and the medical profession.
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Abraham Flexner's seminal 1910 report, Medical Education in the United States and Canada, is widely credited with instigating important changes in U.S. medical education that have shaped today's system of training physicians. Although Flexner's report publicly articulated recommendations for widespread change, the stage had been set for reform for quite some time. In this commentary, the author examines the landscape of change in medical education at the turn of the 20th century, highlighting the roles of several important contributors, especially the American Medical Association's Committee on Medical Education. Now, 100 years later, academic medicine is poised for further reforms to enable medical schools and teaching hospitals to meet the needs of 21st-century patients and physicians. The author outlines the challenges that must be addressed today and argues that the immediate future—specifically, the next 10 years—must see reforms on the scale of those enacted a century ago in order to achieve a sustainable 21st-century model of medical education.
Change was already in the air for academic medicine at the time Abraham Flexner published his report Medical Education in the United States and Canada in 1910. At the centennial of this seminal report, I examine the progress already under way at the time it was published, make the case for 21st-century changes in medical education, and underscore the importance of the next 10 years for the future of U.S. medical education.
The American Medical Association (AMA) had formed a Committee on Medical Education (CME) as one of its first actions at the organizing meeting in Philadelphia in 1847. For the next 60 years the AMA, along with sister organizations such as the Association of American Medical Colleges (AAMC) and the American Academy of Medicine, had worked to establish standards for physician education. The quality of the physician graduates of the 155 U.S. medical colleges included in the Flexner Report varied greatly at this time. Leaders in medicine advocated for medical education standards that more closely reproduced the rigor of the study of medicine at the major European universities. By the turn of the century those standards established in the United States typically included entry criteria of a high school diploma followed by training at a medical college that lasted for four years and included a minimum of six months of structured study in addition to apprentice experiences.1
Coincident with a significant organizational restructuring, the AMA formed the CME in 1904. Dr. Arthur Dean Bevan, Professor of Surgery at Rush Medical College, was appointed as CME chairman, and Dr. Nathan Colwell became the first CME secretary in 1905. One of the CME's first tasks was to rate medical schools according to the performance of their graduates on state licensure examinations and to publish these results in the Journal of the American Medical Association.1 In 1906, the CME conducted a survey of 160 medical schools operating in the United States at that time and categorized schools as “acceptable,” “doubtful,” or “non acceptable” based on a rating of 10 defined qualifications. Only 82 schools, barely half, received a rating of acceptable by the CME. These results were presented to the 1907 AMA congress by the chairman of the CME, and each school received notification of the school's rating based on the 10 criteria.1,2
In 1905, the AMA CME recommended new standards for medical education in the United States. Prospective applicants to medical colleges needed to meet admissions criteria that included acceptance into a qualified university for preliminary studies, including a minimum of one year of study in the disciplines of physics, chemistry, and biology and one year's study of a modern language. Medical colleges should follow a four-year curriculum that included two years of laboratory sciences in anatomy, physiology, pathology, and pharmacology and two years of clinical experiences with patients in both dispensary and hospital.2 The CME also advocated that future physicians spend an additional year training as an intern in the hospital. Today, over 100 years later, the requirements for physician training are strikingly similar. Along with the recent addition of passing the United States Medical Licensing Examination, completion of the same curricular requirements at an accredited U.S. medical school and one year of graduate medical education are sufficient to obtain a medical license in most states.
Changes in medical education occurred rapidly in the 10-year window that succeeded the work of the AMA CME and Flexner. Between 1905 and 1915, 65 medical schools closed, decreasing in number from 160 to 95. In fact, 30 schools—almost half of the first 65—closed before the publication of the Flexner Report in 1910.1 Fifteen more schools closed in the next decade, and the number of medical schools (80) remained constant into the 1960s. Over time, many medical schools became housed within or affiliated with universities, better enabling them to provide the rigorous scientific studies that became the standard for physician education.
So, given the already changing climate of medical education at the turn of the 20th century, what did Flexner do? Some say he said publicly what the AMA didn't want to say first.3,4 Drs. Bevan and Colwell were closely involved with Abraham Flexner and his work for the Carnegie Foundation, although this relationship was kept quiet at the time. Correspondence and meeting records indicate that weaker medical colleges were not happy with the publication of the CME ratings of medical schools.3 The CME sought the imprimatur of the Carnegie Foundation for the Advancement of Teaching as an independent entity that could call for the reforms advocated by the AMA. It is reported that Dr. Colwell attended every medical school visit with Flexner.1 Some have questioned whether Flexner actually visited every medical college or rather relied to some degree on the work of Nathan Colwell, who had begun inspecting medical colleges for the CME in 1906.5
Flexner made a very important contribution to medical education by highlighting the challenges of funding medical colleges, indicating that the cost of medical education could not be supported by student tuition alone. He joined Dr. Bevans and the AMA2 in their call for new methods to fund U.S. medical education, including government resources or endowment support. In the decades following the publication of the Carnegie report, Flexner became a procurer of extramural funding for medical education. Through his position on the General Education Board of the Rockefeller Foundation he helped to bestow millions of dollars in endowment money to medical schools. He remained active in working to improve medical education for generations beyond.
As a result of the work of Flexner and the AMA CME, the standards for medical education advocated by the CME were largely adopted by all medical colleges by 1915.4 Most authors have applauded the standardization that resulted from Flexner's work.6 At the same time, others have characterized the Flexnerian movement as one motivated, in part, by entrenching professional protectionism.5,7 The improved standards for American medical education, although markedly beneficial to patients and the public, also resulted in a number of unintended consequences. Because of these standards, training opportunities for women and minority physicians were narrowed,8 emphasis on public health and social sciences in medical education were decreased,7 and a shortage of physicians in rural areas of critical concern had developed by the 1920s.7 Soon after the Flexner Report was published, five of the seven medical colleges established to educate black physicians closed, leaving only Howard University School of Medicine and Meharry Medical College to carry on this important educational function.9
Just as the arrival of the 20th century spurred a decade of intense change in the education of physicians, national medical organizations have called for medical education innovation with the arrival of the 21st century. The AAMC Council of Deans, the Institute of Medicine, the Macy Foundation, the Carnegie Foundation, and the AMA, among others, have all recently produced reports with recommendations for changing medical education. In 2005, the AMA CME began a five-year project, The Initiative to Transform Medical Education, bringing a diverse group of leaders in medical and health professions education together to promote excellence in patient care by implementing reform in the medical education and training systems through the implementation of 10 major recommendations.10
Unfortunately, reports alone, even the most prescient, will not result in significant change. Who will do the work, have the courage, and provide the resources to support fundamental change in the way our future physicians are educated? It is worth noting that the majority of the structural changes in American undergraduate medical education implemented at the turn of the last century occurred within a 10-year time span. In the subsequent decades a whole new system developed in support of graduate medical education and specialized training. Yet the same structural format outlined by the CME 100 years ago (college-level education with foundations in science required for entry, followed by two years of basic science education and two years of clinical education, culminating with postgraduate education in teaching hospitals) remains the dominant pedagogic and structural design used by American medical schools today. Whereas some experiments in content and format have occurred, most of the evolutionary development of new curricula and assessment methods in medical schools has taken place within a system that is basically rearranging the deck chairs on a soon-to-be-sinking ship.
Flexner's model of medical education financing—to supplement tuition with government support and foundation funding—is no longer viable. The central challenge of funding medical education is as critical today as it was a century ago, but new solutions are needed. Many strategies for addressing the rising cost of medical education have been proposed, from finding new sources of funding to shortening training time. Yet significant barriers still limit major structural change in medical education.
As more and more medical students continue to accumulate an average debt of more than $200,000 during their training, medical education is in danger of becoming too expensive for all but the most affluent. The span between the highest and lowest physician incomes has grown, mirroring the country's increased gap between salaries of highly compensated CEOs and the average U.S. worker. Data from recent years have reversed the commonly held opinion that medical students don't select specialty choices on the basis of future income,11 perhaps not surprising given pressures to pay back student loans.
Graduate medical education, as currently financed with caps on the numbers of training positions, will reach its limit for capacity to train graduates of U.S. medical schools in less than 10 years—likely sooner with the rapid expansion of allopathic and osteopathic medical schools. Accreditation, certification, and licensing requirements for U.S. undergraduate, graduate, and continuing physician education are all monitored by separate entities, placing boundaries around the ability to promote holistic change in the structure for physician education. Perhaps even more challenging is the disparate funding for undergraduate and graduate education, funding that is received from and administered by completely separate entities.
Linking clinical education with university teaching hospitals, as Flexner and others recommended, is now limiting the practical education of future physicians. As medical practice has moved to provide the majority of patient care outside the teaching hospital setting during the past 30 years, the opportunities for trainees to experience the full spectrum of disease, prevention, and wellness has been significantly limited by curricular and training program requirements still tied largely to teaching hospitals. The movement of medical care delivery to the outpatient setting, in addition to increased supervision of patient care and duty hours limits for trainees, have led some to question the readiness of recently trained physicians to enter independent practice in a location not supported by an academic health center environment.
Finally, a significant gap in information management skills and use of technology in support of patient care and teaching exists between currently available technologic resources and the skills of most medical school faculty, challenging the ability to take full advantage of the age of the electronic health record. Many faculty also have limited experience with effectively implementing the current best practices supporting the highest-quality patient-care outcomes.
Now is the time for a new “Flexnerian” revolution in medical education. As most post-Flexner changes occurred in the 10 years preceding and immediately following the publication of his report, we must focus on our own immediate future. New partnerships must be developed before 2020, echoing the forceful impetus to change that resulted from the partnerships between Abraham Flexner, the AMA, and others who held a new vision for medical education in the 20th century.
New partnerships are needed to develop medical education systems and standards that incorporate the best evidence and new modalities in support of lifelong adult professional education. These partnerships must include experts from the education academy, experienced in the knowledge and skills needed to develop asynchronous educational formats supported by education technology resources.
Meaningful educational partnerships with nursing, pharmacy, public health, and others have yet to be formed across the academy of health professions education. Our students (and their future employers) have been asking for integrated curricula and team training, but health professions educators have been slow to respond, largely because of financial and structural constraints. Yet, at most academic health centers, one can encounter medical, nursing, and pharmacy students assigned to learn from patients in the same location of the hospital, supervised by their respective professional teachers. Bringing these teams of students together in the clinical setting for meaningful interdisciplinary learning would cost comparatively little, but it requires a mutual commitment by multidisciplinary faculty for implementation.
Innovative partnerships between the accrediting, certifying, licensing, and regulatory organizations in medicine must occur to allow self-paced, competency-measured education models that could shorten the medical education timeline. Students have questioned the necessity of some curricular requirements, such as basic biochemistry and genetics, when they have already mastered these subjects in undergraduate or graduate programs. Individually tailored pathways in medical education have the ability to reduce costs to students and trainees while simultaneously reinforcing lifelong learning skills in support of the highest quality of patient care.
Funding for medical education remains one of the greatest challenges in implementing change. In addition to the obvious aberration of U.S. graduate medical education funding, medical school finances are inextricably linked across the missions of education, research, and patient care. In most cases, funding is also tied to the bottom line of parent universities and teaching hospitals. As a first step to halt the inexorable climb of medical student debt, a freeze on medical student tuition costs and fees could be negotiated at each institution.
Holding the line on medical school tuition, although important to current and future medical students, will not contribute to new strategies for medical education funding. Leadership at academic health centers must continue to work toward transparency in financing. Funding allocations for the medical school missions can be identified and redirected, as needed, to better align school resources with their intended uses.12 Cross-subsidization—from clinical income, tuition, endowment, extramural funding, and government sources—will likely still be a necessity to meet all of the missions of today's academic health center. However, no new medical education funding strategies will occur without transparent and understandable financial data, including data that can be compared across institutions.
Strategies listed above—efficient use of faculty, technology, and training time—can help the financial viability of the education mission of academic health centers. However, it is imperative to note the number of new clinical partnerships being developed to accommodate increasing numbers of medical school graduates as a result of the expansion in number of medical schools and increased class sizes. Alternate financing strategies are needed to support training in outpatient and nonteaching hospital locations to ensure our students and residents are learning in the environments where health care is currently provided occurring for more than 95% of our patients.
As in 1910, medical education funding is the major issue that must be addressed to provide the best possible education for future physicians and members of the health care team. If the medical profession and medical educators don't take action in the next 10 years to develop alternatives to today's increasingly unsustainable model for training future physicians, others will find ways to fill the gaps needed to provide patient care in our 21st century. In comparison with the Flexnerian benchmark, we're already a decade behind. Do we have the wisdom and courage to support the innovations that are needed in the next 10 years?
Funding/Support: None.
Other disclosures: None.
Ethical approval: Not applicable.
Disclaimer: This commentary represents the personal views of the author and does not reflect the official position of the American Medical Association.
© 2010 Association of American Medical Colleges
Academic Medicine . 85(2):201-202, February 2010.
doi: 10.1097/ACM.0b013e3181c8f2cc
Dr. Sullivan is senior scholar and codirector, Preparation for the Professions Project, The Carnegie Foundation for the Advancement of Teaching, Stanford, California.
Correspondence should be addressed to Dr. Sullivan, The Carnegie Foundation for the Advancement of Teaching, 51 Vista Lane, Stanford, CA 94305; telephone: (650) 566-5118; e-mail: sullivan@carnegiefoundation.org.
Various reports commissioned by the Carnegie Foundation for the Advancement of Teaching at the beginning of the 20th century surveyed the status of professional education in the United States and Canada, but none had as lasting or as deep an impact as Abraham Flexner's Medical Education in the United States and Canada. At the centennial of this seminal report, the author of this commentary examines the current manifestations of Flexner's proposed design for medical education and considers what modern-day knowledge should shape future reforms. Other articles in this commemorative issue propose changes for the next 100 years of American medical education, and in this commentary, the author suggests that new knowledge must be applied to existing education models to meet the needs of the next generation of patients and physicians. As medical education enters its second century after Flexner, the most fitting tribute is to build on his legacy, using the knowledge and experience gained to innovate in order to foster the profession's highest aims under new conditions and in new ways.
A century is, by any standards, a milestone. The discussion in this issue of Academic Medicine testifies to the staying power of Abraham Flexner's blueprint for modern medical training, prepared for The Carnegie Foundation for the Advancement of Teaching and presented in Flexner's famous report of 1910. The many insightful articles in this issue of Academic Medicine also reveal big stresses in Flexner's proposed design, and a variety of voices argue for significantly changing and updating that model of preparing physicians. A century on, with not only medicine but professional training of all sorts firmly implanted in the university, how should we evaluate the benefits and costs of what has been rightly called a Flexnerian “revolution?”
In outline, Flexner's achievement is well known. Impressed by the strongly scientific model of German medical training, pioneered in the United States at Johns Hopkins University, Flexner urged moving all medical training into the university setting. Physicians were to be trained at the graduate level, starting with two years of intensive courses in the basic sciences but then moving into two years of clinical rotations in a university-affiliated “teaching hospital.” This new institution was to be staffed by physician–educators dedicated to teaching (and paid to do so rather than support the hospital through fees for patient care). The aim was a generally educated physician, a professional rather than a technician, who could think broadly about health and disease within a scientifically based profession dedicated to the care of patients and society's health. In its emphasis on integrating science into clinical training, the Flexner Report proved prophetic, though it did not anticipate the extension of medical training beyond an internship into years of specialized residency beyond the MD.
The larger goal of the study was to raise the quality as well as the standing of medical care in the United States. With the strong backing of the American Medical Association (AMA), Flexner's design became the basis of future medical education. The effects were good for improving the quality of American medical education and for medicine's prestige as a field in both the United States and Canada, as the AMA's leadership hoped. The Flexner Report proved much less productive in social inclusion for African Americans and women within the ascending profession.
Beyond medical training, however, Flexner's insistence on the university as the proper setting for training professionals had profound effects on other fields, as did his prescription of formal, scientific knowledge, taught separately from clinical initiation, as the portal to the domain. Other aspiring professions, such as engineering, business, social work, teaching, and later nursing, would follow this same approach. (Law had already begun its own move into the university a generation before Flexner with the new Harvard Law School model.) No other field, however, developed the degree of integration of clinical training with formal knowledge and research that the academic sited medicine center made possible.
The Carnegie Foundation for the Advancement of Teaching was founded by Andrew Carnegie in 1905. As the foundation's first president, Henry Pritchett commissioned a number of other “surveys” of professional education besides medicine. But none had the impact of Flexner's report. At the end of the 20th century, the foundation's eighth president, Lee Shulman, initiated a new series of studies of professional education, the Preparation for the Professions Project, to investigate training for law, the Jewish and Christian clergy, engineering, nursing, and medicine. Reports on the two latter studies will be issued in late 2009 and early 2010,1,2 under the leadership of Carnegie's ninth president, Anthony S. Bryk. Compared with the early-20th-century reports, the current series has been carried out with two unique emphases. First, each study has been consciously conducted within a cross-professional perspective, looking for distinctive as well as common features of the training of various professionals. Second, the research has been importantly influenced by the learning sciences, a body of knowledge not available to Abraham Flexner but one that has for a generation been exerting important influence on the development of teaching and learning at all levels of medicine.
A principal observation of these studies, including the reports on medical and nursing education, is the importance of the academic setting of professional education and its values, especially the importance given to general, theoretical knowledge. This emphasis often comes at the expense of attention to broader notions of competence found in clinical experience as well as the ethical significance of knowledge and expertise. The unintended consequence of medical education in the university setting has been a potentially harmful imbalance, bordering on schism, between the formal–analytical parts of the curriculum, especially the basic sciences and research, and the learning of clinical practice.
The integration Flexner had hoped academic medical training would ensure between the sciences and the practical, ethical, and professional dimensions of medicine remains a challenging target. The huge increase in medical knowledge, technology, and specialization of recent decades has interacted with a now nearly chaotic system of health care delivery to magnify the challenges facing medical education. The articles of this issue of Academic Medicine lay out a series of these challenges. Physicians have been trained as individual decision-makers but find themselves increasingly in a world of team care and evidence-guided practice. Physicians must become more rather than less eager to continue growing in their knowledge, and yet medical education and heavy workloads do little to foster curiosity. The learning sciences make clear the superiority of engaged, contextual learning, but the inherited curricula and pedagogies are uneven and hard to change in this regard. Professionalism, both as devotion to patient care and ethical, collegial responsibility, has been an add-on when more complex conditions of practice make it essential. Even the knowledge base—which Flexner placed as the keystone of his edifice—now seems too narrow. Indeed, to the Flexnerian problem of integrating scientific theory with clinical experience, many authors in this issue add the urgent need for medical education to become more truly interdisciplinary. They produce strong arguments that population medicine, medical anthropology, organizational knowledge, and medical humanities—subjects and intellectual competencies sometimes described as typical of “liberal education”—join the biological disciplines as the “knowledge base” physicians need to draw on.
Ours is clearly a time of ferment in medical education, as for the first time since the 1970s, new medical schools are under design and coming into operation. So, it seems an apt moment to consider the values of the Flexner legacy, to assess its strengths for confronting today's problems, to criticize its shortcomings, and to build on its insights. The frontiers of today's medical education point in several directions. There is a need to motivate continuous learning and improvement across the whole arc of medical training, through residency and beyond. At the same time, efforts are under way to link medical training, as well as practice, more intimately and effectively with public and community health needs. The future of medicine seems likely to involve physicians working more in multiprofessional teams in a variety of clinical settings. Hence, the great need to explore more effective ways to prepare doctors for interprofessional practice and learning, especially with nurses and the allied health professions. Along with these developments, professional identity and purpose have to be cultivated and supported more consistently amid the complexities of modern systems of prevention and care.
The papers collected in this issue provide insight and marshal promising possibilities for addressing all these challenges and more. As medical education enters its second century after Flexner, the most fitting tribute is to build on his legacy, using the knowledge and experience gained to innovate in order to foster the profession's highest aims under new conditions and in new ways.
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One hundred years ago, the time was right and the need was critical for medical education reform. Medical education had become a commercial enterprise with proprietary schools of variable quality, lectures delivered in crowded classrooms, and often no laboratory instruction or patient contact. Progress in science, technology, and the quality of medical care, along with political will and philanthropic support, contributed to the circumstances under which Abraham Flexner produced his report.
Flexner was dismayed by the quality of many of the medical schools he visited in preparing the report. Many of the recommendations in Medical Education in the United States and Canada are still relevant, especially those concerning the physician as a practitioner whose purpose is more societal and preventive than individual and curative.
Flexner helped establish standards for prerequisite education, framed medical school admission criteria, aided in the design of a curriculum introduced by the basic and followed by the clinical sciences, stipulated the resources necessary for medical education, and emphasized medical school affiliation with both a university and a strong clinical system. He proposed integration of basic and clinical sciences leading to contextual learning, active rather than passive learning, and the importance of philanthropy.
Flexner's report poses several questions for the historian: How were his views on African American medical education shaped by his post-Civil War upbringing in Louisville? Was the report original or derivative? Why did it have such a large impact? This article describes Flexner's early life and the report's methodology and considers several of the historical questions.
Abraham Flexner (1866-1959) was born and raised in Louisville, Kentucky, and worked in that city until leaving to further his education and career. On the 100th anniversary of the publication of Flexner's Medical Education in the United States and Canada, we, as current and emeritus deans of the allopathic medical schools of Kentucky, summarize Flexner's upbringing in Louisville, the methodology of the creation of his report, and its principal themes. We then turn our attention to a series of historical questions created by this report: How did Flexner's upbringing influence the report? What was the racial climate of Louisville during Flexner's formative years, and how did this experience influence his views on African American medical education? Was the report original or derivative? Did the report make a difference, and why? Is the Flexner Report a medical icon?
The Flexner family story is a quintessential tale of an immigrant family's triumph despite war, depression, hardship, and business setbacks. Abraham's parents, Esther Abraham and Moritz Flexner, were among the first wave of German Jews who moved west in the 1840s. Esther was a Parisian-trained dressmaker who was invited to live with an uncle in Louisville. Moritz's path was more circuitous. After an initial five months in New York, he left in 1854, bound for New Orleans in search of work. He and five friends arrived there along with a yellow fever epidemic. Two weeks later, four of Moritz's friends were dead. He barely escaped their fate thanks to “a Frenchman” who nursed him back to health and pointed him upriver to Louisville. Moritz became a traveling peddler in the central Kentucky countryside, returning to Louisville to restock his inventory. There, he met Esther. They were married in 1856 and became parents to nine children.1–5
Moritz opened a store in Lawrenceburg, Kentucky. Customers often paid for their wares with whiskey kegs. Early in the Civil War the store was raided but not destroyed. Moritz sold out to his partner and returned in 1862 to Louisville, where he partnered with Emanuel Hirsch in the hat business. The Panic of 1873 forced Hirsch and Flexner to liquidate. The family subsisted on what Morris could bring in from part-time work as a salesman. A salesman's salary did not allow Flexner to provide his children with the kind of education he had enjoyed in the old country. He worked out a system whereby the boys attended schools in the mornings and did odd jobs in the afternoon and evenings. As each youth graduated into a paying profession, he contributed toward funding the education of the younger siblings.1–6
Jacob, the eldest Flexner, became a pharmacist and, later in life, a physician in Louisville.2,5 Abraham attended Louisville's Male High School (as did future Supreme Court Justice Louis Brandeis). Abraham obtained a job when he was 15 years old at the Louisville Library, a private library with 10,000 books. He worked after school, from 2:30 pm to 10:00 pm, and earned $16.00 per month. As a young library assistant he “quickly formed a habit of preparing my next day's lessons, first of all; then, except for brief interruptions when someone called to exchange a book, I read until about 5:30 pm, at which time a group … gathered to read and discuss the daily papers … for the next hour I listened in on their stimulating talk. As 6:30 or 7:00 approached the group dispersed and the rest of the evening I could read almost uninterruptedly.”7 In 1884, Jacob sent Abraham to Johns Hopkins. Six years later, Abraham in turn sent his younger brother, Simon, to Johns Hopkins' new medical college. Simon became professor of pathology at the University of Pennsylvania and the first director of the Rockefeller Institute for Medical Research. Abraham later provided for his sister, Mary, to attend Bryn Mawr College, and both she and another younger sister, Gertrude, would later teach in Abraham's school.
On his return to Louisville, Abraham joined the faculty of Male High School where he gained a reputation as an innovative teacher. He then established The Flexner School, specializing in small classes designed to help students be admitted to the best colleges and universities. In 1898, Flexner married one of these students, Anne Laziere Crawford. Flexner had successfully prepared 16-year-old Anne to graduate from Vassar College. She became a successful playwright and the mother of the couple's two daughters, Jean and Eleanor.1,3
Flexner was so successful with refractory children that he attracted the attention of President Charles William Eliot of Harvard. At Eliot's suggestion, Flexner wrote a paper outlining his theories and experiences.6 In 1905, 19 years after his return to Louisville from Johns Hopkins, Abraham Flexner felt free to sell his school. He was 39 years old and unknown, but eager to begin anew. He wrote in a letter to his brother, Simon, that “the discipline of our growing up” had been responsible for the “remarkable successes of all the children.... If I ever embody my present conviction in a real work or institution,” he wrote before leaving Louisville, “this long and dismal routine will be responsible for it.”1
Abraham left Louisville for graduate school at Harvard. His first book, The American College (1908), was an exposure of the shortcomings of higher education. It attracted the attention of Henry Pritchett, president of the Carnegie Foundation for the Advancement of Teaching, who hired Flexner to undertake a survey of American medical education.1,3,6–7
In the 19th century, U.S. medical education fell into one of three basic systems: an apprenticeship system in which students received hands-on instruction from a local practitioner, proprietary schools where students attended courses from physicians who owned the medical college, or the university system in which students received some combination of didactic and clinical training at a university-affiliated school. Among these three systems, there were all manner of “schools of medicine” including scientific, osteopathic, homeopathic, chiropractic, eclectic, physiomedical, botanical, and Tomsonian.8
By the turn of the 20th century, scientific breakthroughs had altered the values held by the public. The rationality of certain treatments was well understood, and the groundwork had been laid for the rational scientific basis of modern medical practice, including antiseptic surgery, vaccination, and public sanitation.8 Pritchett had called for a study of proprietary and university-affiliated medical schools, divided into two parts. First, an outline of the historical evolution of medical teaching in America would describe minimum requirements for study, equipment, and finances. Sections on schools of osteopathy, homeopathy, and eclectic medicine, as well as schools for women and blacks, would be included. The first section would also include recommendations for how medical education could be reconstructed. Second, there would be a survey of each medical school in the United States and Canada.
From January 1909 through April 1910, Flexner traveled North America visiting medical colleges. He checked to see whether claims made in the school catalogs and reports to the American Medical Association (AMA) were accurate. His belief in “learning by doing” was quite evident. He quickly determined where to look for telling information. By perusing student records he surmised whether requirements for admission were met. Visiting laboratories and inspecting equipment indicated the quality of the resources and their level of use. His questions about how many of the faculty members were local doctors and an inspection of class assignments and faculty records gave insight into the quality of instruction. The schools were generally small enough that a day's visit would suffice. After a visit, Flexner sent a draft of his findings to a school to give it an opportunity to correct errors of fact. As he completed sections of the report, he sent drafts to Pritchett and to his brother Simon. Abraham's concentration and organization made it possible to have the report printed and circulated by June 1910.3
Flexner believed in students doing as well as learning by receiving information. He acknowledged that there was no one way to study medicine. Active learning to Flexner meant not only learning the sciences basic to medicine but active involvement. “The student no longer merely watches, listens, memorizes; he does.”9 He was critical of the lecture-dominant curriculum, and he was an advocate for active and contextual learning: “The prescribed curriculum is a staff upon which those lean who have not strength to walk alone.”9 In his view, the curriculum should also have planned redundancies so that apparent deficiencies in one subject would be supplied in another. He was an advocate for multiple pedagogies (bedside teaching, case work, laboratory and clinical experiences), even endorsing lectures to summarize, amplify, and systematize. Students should also be trained in the use of the literature to supplement knowledge and clinical skills.
Attaching medical schools to universities was important, in Flexner's mind, to providing the necessary infrastructure for and reputation of medical education. Although Northwestern University, Harvard University, and others were beginning to include medical education in their programs, Flexner credited Johns Hopkins Medical School as the first medical school in America of “genuine university type.”9
Flexner also defined the relationship between the medical school and its hospital. Preferably, the hospital should be owned by the medical school or at least the university, and it should be of sufficient size, have adequate educational space and resources, have a staff consisting of medical school faculty, and be willing to acknowledge the primacy of the medical school faculty in the education of students. The dean should have responsibility for both organizations, and the department chairs in the medical school should serve as service chiefs in the hospital. To him, an efficient medical school was a compact whole, in which the geographic unity of the medical school, laboratories, and hospital was essential to scientific and educational integrity.9
Flexner equated the overproduction of physicians with the commercialization of medical education. Many medical schools at the time justified poor education by saying their students were poor and could not afford better. Flexner rejected this assertion. “There is no need to make poor doctors,” he said, “still less to make too many of them.”9
In Pritchett's preface to the report he declared that “Our hope is that this report will make plain once for all that the day of the commercial medical school has passed.”9 There were no standards across schools for admission, curriculum, or graduation. Students were often admitted with only a high school education or less. Low entrance requirements were for the benefit of the poor school, not the poor student. For commercial schools, the minimum was the standard. Flexner proposed that, for admission to medical school, students have at least two years of college and a competent knowledge of chemistry, biology, and physics. Although he was an advocate for the scientific basis for medical education, he also acknowledged the need for studies in the humanities and cultural experiences. “The physician's function is fast becoming social and preventive, rather than individual and curative.”9
Flexner identified three stages in the evolution of medical education. The first he called the era of dogma, beginning with the writings of Hippocrates and Galen, which were to be pondered but not distorted by facts. The second era was that of the empiric, with the improved understanding of anatomy in the 16th century, providing physicians with practical experience without cause, explanation, or a technique to obtain such information. Medical students of this era were passive learners, watching dissection and observing but not questioning patient care. This then led to the third era, that medicine is a part of modern science, wherein decisions are based on factual information and both teachers and students are critical of experience and empiricism.9 Clinical teaching evolved in much the same way as teaching in the basic sciences. First, it was didactic (the student was told what he would do), then it was demonstrative (signs and symptoms were pointed out in the amphitheater or wards), and finally it became more scientific. At the same time, Flexner understood that modern medicine must deal not only with certainties but with uncertainties, forcing it to use probabilities and theories. Such was the beginning of objective, evidence-based medical education.9
Flexner was also an advocate for lifelong learning. He believed that the scientific method was consistent with and relevant to bedside medicine. The “scientific doctor” would base clinical decisions on either active investigation in his own practice or the work of others. Research, he believed, was important for the teachers of medicine in order to prevent a return to dogmatism and empiricism, although he also acknowledged room for the assimilative teachers who preserved the balance and connection between science and pragmatism.
Flexner described two parts of the medical curriculum: the basic sciences carried out mainly in laboratories in the first two years, followed by the clinical sciences which were to take place in the hospital. But he emphasized that “the distinction is only superficial.”9 He was an advocate for the integration of basic and clinical information and for teachers in the early and latter years being conscious of each other's methods and content. The test of a good education in medicine, in his opinion, was one that involved the thorough interpenetration of both basic and clinical sciences. In fact, he proposed that the laboratories be in close proximity to the patients to facilitate clinical research and management. The hospital was seen as a laboratory for the care of patients, and each patient was a laboratory unto him- or herself.
Flexner believed that preventive medicine might become more important than being simply curative. This knowledge elevated the role of the physician from one of personal and individual service to one of societal obligation. The physician's role was to treat the sick and protect the well.9
Although the Flexner Report is primarily about undergraduate medical education, its author also saw opportunities for graduate education. Flexner thought various specialties could be further developed in the form of graduate medical education. Increased differentiation among physicians would improve knowledge of diseases, patient safety, and efficiency of patient care. An advocate of lifelong learning, he encouraged practitioners to return to the “headwaters” to be invigorated and stay in touch with recent changes in care.9
Flexner proposed that a solid medical school should have an annual budget of at least $50,000 to $75,000 (approximately $1-$1.5 million in today's dollars). He also proposed what he called the “theory of virtual endowment,” defined as the amount of in-kind contribution from clinicians who provided their time and teaching skills to the medical school. For example, if a 500-member clinical faculty with salaries of $100,000 each contributed 10% of their time to teaching, that amount would be valued by the medical school at $5 million, which represents 5% of a virtual endowment of $100 million.9
Flexner felt that medicine cannot be properly taught on the basis of tuition alone. Placing medical education costs totally on the backs of the students approximated the format and practices of the commercial medical school that Flexner was trying to eliminate. He encouraged philanthropy from wealthy individuals and foundations as a key source of revenue for medical schools and universities.
Flexner believed that the physician is a social instrument and that, practically, the medical school is a public service corporation. It is chartered by the state and uses hospitals and other public resources. Thus, the medical school cannot escape public criticism and societal regulation.
A 1930 profile in the New Yorker described Flexner as
a lean gentleman with no hair on his head to speak of but with features that may vaguely be described as spiritual: a very delicate mouth; a fine, long aquiline nose that flowers into spirited nostrils; a large, placid forehead that hints at the quality of the intellect behind it; and eyes whose constant expression is a concern for the welfare of what they behold. The latter, indeed, have, on occasion, exercised a peculiar power with which Coleridge invested the eyes of the ancient mariner. Apart from that there is nothing in the visage of the famous educator that could arrest the attention of the most zealous plain clothes man.6
Dogmatic, rigid, and acerbic, Flexner could be incredibly charming and ingratiating when he chose to be, particularly as a dogged fund-raiser.10 Much of his success was associated with his ability to raise money to implement his ideas: “His sweeping and provocative assaults on institutions of higher learning inspired far reaching educational reform. But he never rested with criticism alone; inevitably, where he destroyed, he led the effort to rebuild.”5
He was aggressive in his pursuit of philanthropy to implement his ideas. “Flexner has fleeced innumerable rich men, and expects to continue doing so as long as they let him. Humanity is, of course, the beneficiary of his depredations and his victims usually begin as accomplices. But they have found, naturally when it is too late, that the kindly, smooth-spoken old doctor has fooled them into relinquishing ells when they had intended donating inches.”6 The attitude of these “victims” toward Flexner may be gleaned from a description by Eastman Kodak's founder George Eastman:
Flexner … is the worst highway man that ever flitted in and out of Rochester. He put up a job on me and cleaned me out of a thundering lot of my hard-earned savings. I have just heard that he is coming up here in June to speak at the graduating exercises of the “Allied Hospitals.” I have been asked to sit on the stage with him, but instead of that I shall probably flee from town for fear he will hypnotize me again.6
Historians ought not be guilty of the sin of presentism: judging a historical figure entirely by modern standards. Flexner's views on black medical education were complex, and he has been both praised and condemned for them.1 Our goal, therefore, is to understand Flexner as a man of his time, not condemn him for not being a man of our time. Racial concepts which are utterly foreign to our thinking would have been fundamental to a man of Flexner's time. Therefore, we must focus on how he interacted with the people around him, the world he lived in, and the events in which he was caught up in order to understand his views on race.11
What was the racial climate that Abraham Flexner experienced growing up in Louisville in the last third of the 19th century? Slavery was ended in Louisville not by the Emancipation Proclamation but by the 13th Amendment. The Emancipation Proclamation only liberated slaves in those states in active rebellion. Kentucky had not seceded from the Union and was, therefore, unaffected by the proclamation. Large-scale enlistment of African Americans in the Federal Army led one writer to conclude that “in reality the slave system [of Kentucky] was not ended by legislation but by enlistment.”12 Louisville was one of the state's primary induction centers for African Americans joining the Union Army. Black soldiers were stationed throughout the city, and a 10-acre camp for their families was located at 18th and Broadway.13 After the Civil War, blacks exercised the right to vote in Louisville.
In 1866, Kentucky legislation required that “all Negro taxes shall be divided equally between Negro schools and Negro education” for a black state population of just under a quarter of a million.12 By 1870, Louisville's black population was 14,956.12 Public schools were established for African Americans in 1870 and shortly thereafter, including Central Colored High School (opened in 1873), State (Simmons) University, and an African American library in 1905. The end of slavery brought thousands of blacks from the Kentucky countryside to Louisville. After the Civil War, however, there was an influx of former Confederate officers who took advantage of opportunities in Louisville's thriving commercial center—undamaged by the war, not under military government, and relatively welcoming compared with the hostile North. The political and social impact of the officers was out of proportion to their numbers.13 It should be noted, however, that in addition to the ex-confederates there were a number of unionists who made Louisville their home, including the attorney John Marshall Harland, who later became a Supreme Court Justice. Flexner was 30 years old when the U.S. Supreme Court upheld the principle of “separate but equal” facilities for African Americans and when Harland wrote his famous dissent: “Our Constitution is color blind.”14
In 1870 an African American woman, Mary V. Cunningham, boarded and was expelled from a street car of the Louisville City Railway Company. Cunningham filed a civil rights suit against the company to “determine whether common transportation carriers have the right to expel … well-disposed persons on the account solely of their color.” Three white attorneys, including James Speed, who served as attorney general under President Lincoln, represented the plaintiffs. Several other African American men intentionally boarded the street cars in acts of civil disobedience, were forced off, arrested, tried and found guilty, and fined $5.00 each.15 The U.S. District Court ruled that common carriers could not exclude persons on the basis of race. When African Americans attempted to exercise their right to ride on street cars, there were violent demonstrations by whites. The mayor and others met with company officials and brokered a compromise.13
Flexner's description of the Louisville of his youth is insightful regarding class and race relations:
Louisville, a city of 150,000 inhabitants was more cosmopolitan in character, but its society was quite distinctly stratified. The upper crust was proud of its lineage. There people lived beyond their means, smoked, drank, gambled, and used the revolver frequently on slight provocation … to those who belong to this class, Louisville was a delightful place in which to live in comfort and abundance. Socially below the “best people” there existed in my boyhood a merchant class. The tobacco and whiskey of the state and of adjoining states found a way to the wharves which lined the banks of the Ohio.... The people whom I have thus been speaking had been mainly southern sympathizers.... A small but growing group in Louisville was made up of intellectuals like the Brandeis family and their kin, who had left Germany in 1848, and of those who, forgetting the Civil War, wished to participate in literary and scholarly activities on their own merits. Finally, there were poor whites and Negroes, whose plight disturbed no one. They were indeed our playmates. Playgrounds were nonexistent, but there was little traffic to interfere with baseball played in the streets by teams indiscriminately white and black. Of the social and educational problem of the Negro I did not become aware until, [when] more than 40 years of age, I was introduced to this aspect of southern life and its problems by Dr. Wallace Buttrick, Head of the General Education Board.7
Although some medical historians blamed the Flexner Report for the demise of black medical schools, history is more nuanced than this simple reduction, as examination of Flexner's attitudes will show.16 After the Flexner Report, most black medical schools closed. Only Howard University College of Medicine and Meharry Medical College survived, with Flexner's support.16,17 Fewer black physicians meant fewer physicians for the black community, fewer role models for students, and fewer black alumni to press the case for increased black enrollment.18
In an overview of black medical education, Flexner wrote,
The medical care of the Negro race will never be wholly left to Negro physicians. Nevertheless, if the Negro can be brought to feel a sharp responsibility for the physical integrity of its people, the outlook for their mental and moral improvement will be distinctly brightened. The practice of the Negro doctor will be limited to its own race, which in turn will be cared for better by good Negro physicians than by poor white ones.... Not only does the Negro himself suffer from hook worm and tuberculosis, he communicates them to his white neighbors precisely as the ignorant and unfortunate whites contaminate him. Self-protection not less than humanity offers weighted counsel in this matter; self-interest seconds philanthropy. The Negro must be educated not only for his sake, but for ours. He is, as far as the human eye can see, a permanent factor in the nation. He has his rights and due and value as an individual, but he has, besides, a tremendous importance that belongs to a potential source of infection and contagion.
Make-believe in the matter of Negro medical schools is therefore intolerable. Even good intention helps but little to change their aspect. The Negro needs good schools rather than many schools—schools in which the more promising of the race can be sent to receive a substantial education in which hygiene rather than surgery, for example, is strongly extenuated … of the 7 medical schools for Negroes in the United States, 5 are at this moment in no position to make any contribution or value to the solution of the problem.... They are wasting small sums annually in sending out undisciplined men, whose lack of real training is covered up by the … M.D. degree. Meharry at Nashville and Howard … are worth developing, and until considerably increased benefactions are available, effort will wisely concentrate upon them … the up building of Howard and Meharry will profit the nation much more than the inadequate maintenance of a larger number of schools … the subventions of religious and philanthropic societies and of individuals can be made effective only if concentrated.9,19
Flexner's attitude toward black physicians might be characterized as “benevolent paternalism.” As a member of the General Education Board, he played a prominent role in promoting black education. After one southern tour in 1919 he wrote to his wife, “I was deeply stirred, as I always am, by the splendid and courageous spectacle of a race striving away from centuries of slavery. I could curse the man or men who put obstacles in their way.”1 Flexner helped persuade Julius Rosenwald to create six fellowships for African American graduates in medicine. He fought the AMA's plan to reduce Meharry to Class B, arguing that “it was as good an A school for the Negro race as half a dozen institutions or more rated A for whites.”1
Flexner may be held culpable for a patronizing attitude toward black medical schools and for authoring a report that may have hastened the closure of many black medical schools. On the other hand, he invested a great deal of time and attention on black medical education, was chairman of the board of Howard University, was a long-standing supporter of Meharry, and focused on investing money where he thought it would do the most good.1 Judged as a Kentuckian of his time, not a person of ours, he was a pragmatic progressive.20
The number of women medical students nationwide had decreased from 1,129 in 1904 to 921 in 1909. Many of the schools that Flexner found unacceptable and that, subsequently, disappeared, were schools that admitted women. After the report was published, the number of women students at coeducational medical schools dropped from 752 in 1910 to 464 in 1916.21 Flexner wrote,
Medical education is now, in the United States and Canada, open to women on practically the same terms as men. If all institutions do not receive women, so many do that no woman desiring an education in medicine is under any disability in finding a school to which she may gain admittance. Her choice is free and varied. She will find schools of every grade accessible … woman has so apparent a function in medical specialties and seemingly so assured a place in general medicine under some obvious limitations that the struggle for wider educational opportunities for the sex was predestined to be an early success in medicine.... Now that women are fully admitted to the medical profession it is clear that they show a decreasing inclination to enter it. More schools in all sections are open to them; few attend and few graduate. True enough, medical schools have generally shrunk; but as the opportunities of women have increased, not decreased, and within a period during which entrance requirements have, so far as they are concerned, not materially altered, their enrollment should have augmented, if there is any strong demand for women physicians or any strong ungratified desire on the part of women to enter the profession.... Whether it is either wise or necessary to endow separate medical schools for women is a problem on which the figures throw light … in the general need of more liberal support for medical schools, it would appear that large sums as far as specially available for the education of women would accomplish most if used to develop co-educational institutions, in which their benefits would be shared with men without loss to women students; but, it must be added, if separate medical schools and hospital are not to be developed for women intern privileges must be granted to women graduates on the same terms as to men.9
It has been asserted by some that he was insensitive to women and their rights, yet Flexner strongly promoted the career of his playwright wife, marched in favor of women's suffrage, and helped raise two daughters as strong independent women. Jean Flexner studied labor economics at the London School of Economics, earned a doctorate, and became a noted labor economist. Eleanor Flexner wrote a history of the women's rights movement entitled A Century of Struggle.1,3
Like many other men of his generation, Flexner believed it unnecessary and unwise to separate women from men in the study of medicine. Although he was not a zealous crusader for women's rights, “he was in advance of the great majority of even his liberally-minded country men in his thinking on women's education.”1
The Flexner Report accelerated changes in medical education that were already under way and is, in many ways, derivative. Long before Flexner began his survey of U.S. and Canadian medical schools, the AMA had proclaimed as semiofficial policy the goal of eliminating commercial schools and reducing the number of new physicians produced each year.8 In the 1880s, the Illinois State Board of Health began to publish lists of schools whose diplomas were not recognized in Illinois. Subsequently, it also made public the results of the graduates of individual schools on the state board examinations. These measures were quite powerful incentives. Schools whose graduates consistently did poorly on the examinations had difficulty attracting students.21 In 1903, Frank Billings of Chicago, then president-elect of the AMA, told the association at its annual meeting that medicine was becoming overcrowded: “The ease and facility in which a medical degree may be secured in this country must be diminished.”21
The so-called 1910 Flexner medical curriculum had already been installed at Johns Hopkins soon after the school opened in 1893. In the early 1870s, medical education reforms occurred at Harvard, Pennsylvania, and Michigan, where these schools extended their course of study to three years, added new scientific subjects to the curriculum, required laboratory work for each student, and began hiring full-time medical scientists to the faculty.
In 1901, the editors of JAMA declared “it is to be hoped that with higher standards universally applied their numbers [medical schools] will soon be adequately reduced, only the fittest will survive.”8 The AMA created the Council on Medical Education (CME) in 1904 to promote the restructuring of U.S. medical education. The CME favored standardization of the preliminary educational requirements for entering medical school and national implementation of an “ideal” curriculum consisting of two years of training in laboratory sciences followed by two years of clinical rotations. The CME began planning in 1908 to undertake a survey of medical education in the United States and asked the Carnegie Foundation for the Advancement of Teaching to lead the undertaking.8 The CME had evaluated medical education several times before the Carnegie Foundation commissioned the Flexner Report. In 1907, the CME had described proprietary medical schools as a menace and urged their nonrecognition. The AMA and the CME established two main goals for medical education reform: (1) to standardize educational requirements for acceptance into medical school, and (2) to create a medical school curriculum consisting of two years of basic science and laboratory work followed by two years of clinical exposure in teaching hospitals.17
Flexner, however, is to be credited with original contributions to the thinking of the day. According to the historian and Flexner biographer T.N. Bonner,
Flexner paid both a small and larger role in the 1910 report than has been previously believed. Henry Pritchett knew what he wanted and he himself laid out the road map for the study that resulted. He counted on the AMA Council to help in educating whomever he picked to [write] the report … he picked Flexner because Flexner could write, because Flexner shared his views on traditional education, and because Flexner was well connected through his brother Simon with the medical education establishment centered at Johns Hopkins. But what he could not have foreseen was that Flexner's self education and grasp of the medical education enterprise would go so far beyond what either Pritchett or the AMA Council could have imagined. He did a prodigious job in familiarizing himself with the literature on medical education and impressed … with his probing intellect and quick grasp of what needed to be done. Here was no pliant, hired hand doing what he was told but a fiercely independent man who had informed himself so well that from then on, it was Flexner … who became almost overnight the most sought-after authority on matters affecting medical schools.1
Similar views are expressed by the physician-historian Kenneth Ludmerer10:
Contrary to a wide-spread myth, Flexner made no intellectual contribution to the discussion of how physicians should be taught. The ideas … in his report were those that had been developed within medical faculties from the 1870s and 1880s. Still, his report proved indispensable to the reform movement. It made the reform of medical education a cause célèbre, transforming what previously had been a private matter within the profession into a broad social movement similar to other reform movements of progressive era America. The public responded by opening its pocketbook and in the decade that followed the report the money and clinical facilities that had long eluded medical schools at last became available.
After the Flexner Report, state licensing boards began to force medical schools across the United States to implement heightened admission standards and stricter curriculum requirements. The Federation of State Medical Boards was founded in 1912 and voluntarily agreed to base its accreditation policies on academic standards determined by the CME—thus, the CME's decision began to have the force of law.8
There is one point on which all agree that the report was highly original: Flexner's stinging prose. For example, the Georgia College of Eclectic Medicine and Surgery of Atlanta was described as follows:
The school occupies a building in which, in respect to filthy conditions, has few equals, but no superiors, among medical schools. Its anatomy room, containing a single cadaver, is indescribably foul. The pathological and histological “laboratory” contains a few dirty slides and ordinary microscopes … nothing more disgraceful calling itself a medical school can be found anywhere.9
Regarding the Medical College of Georgia, he wrote,
The Augusta situation is hopeless. There is no possibility of developing there a medical school controlled by the university. The site is unpropitious, the distance too great. The university ought not much longer permit its name to be exploited by a low-grade institution, whose entrance terms—if the phrase can be used—are far below that of its academic department. It should snap the slender thread; the medical school will not long survive amputation.9
The Kansas Medical College of Topeka had a dissecting room that “is indescribably filthy; it contained, in addition to necessary tables, a single, badly hacked cadaver, and was simultaneously used as a chicken yard by a member of the faculty who used the chickens for the study of embryology.”9
Andrew Carnegie, who sponsored the Flexner Report, concluded from the report that he ought not give more money to the business of medical education. In contrast, the offices of the Rockefeller Philanthropies saw in medical education another field that “would surely repay sowing.”21 When Frederick W. Gates, a major force in the Rockefeller Philanthropic Program, asked Abraham what he would do if he had a million dollars to spend reorganizing medical education, Flexner said he would give it to William Welch of Johns Hopkins: “With an endowment of $400,000.00, Dr. Welch has created, insofar as it goes, the one ideal medical school in America. Think of what he might do if he had a million more.”22
Two years after the Flexner Report appeared, Abraham Flexner joined the staff of the General Education Board, which had been established with Rockefeller money. In 1919, he persuaded Rockefeller to set aside $50 million to implement the report's recommendations. Using the board's resources and his own skills as a fund-raiser, Flexner brought about the transformation of many medical schools. Not surprisingly, he emphasized issues raised in the report: the establishment of full-time faculties and clinical teaching facilities. When Flexner retired from the board in 1928, the transformation of American medical education was pronounced. A quarter of a century earlier there had been over 160 medical schools, which were reduced to 76—only a few proprietary. Most were attached to universities.21 Hiatt and Stockton23 attempted to more precisely quantify the influence of the Flexner Report in terms of school closings and mergers attributable to the report, using expert opinion as the source of data. The authors conclude that 12 of the 168 schools (7%) that Flexner evaluated closed or merged because of the report. The closing or mergers of another 26 schools (15%) were not credited to any comment of Flexner but occurred in the two decades after the report for reasons that were related to the report.
Why did the Flexner Report become so influential? Why, 100 years later, are we still discussing it? First, its timing was ideal. It synthesized the views of many others in one single document. Second, Flexner was very successful in generating the flow of money into the nation's medical schools. By persuading wealthy individuals that medical education was important, he was able to implement his opinions.21 Third, for those who believe that words truly matter, Flexner's direct, acerbic writing style galvanized public opinion regarding the importance of medical education reform. Fourth, the Flexner Report was published in the midst of the Progressive Era of American politics. Created between the presidential administrations of Theodore Roosevelt and Woodrow Wilson, the report rode the crest of public opinion seeking reform of the country's education system, tax structure, food and drug supply, labor laws, and corporate oversight.
We offer a fifth hypothesis for the success of the Flexner Report of 1910. The Harvard physiologist Lawrence J. Henderson famously commented that 1912 constituted a “Great Divide” in the history of medicine when “for the first time in human history, a random patient with a random disease consulting a doctor chosen at random stands a better than 50/50 chance of benefiting from the encounter.”24 The Flexner Report arrived on the scene contemporaneously, and the public appreciated that the education of doctors mattered because, for the first time in history, medicine actually mattered. Aseptic surgery under general anesthesia, diagnostic radiology, bacteriology, clinical chemistry, and a rapidly developing pharmacopeia meant that educated physicians could actually affect the lives of the average citizen, and, therefore, citizens finally had a stake in the education of doctors.25,26 In the same way that educated classes of society only began to donate their bodies for medical school anatomical dissection when social elites decided that medical education mattered, the politically powerful only began to care about medical education when the quality of that education had the potential to affect them and their children.27 The Flexner Report arrived at the right place and the right time.
By 1910, it made a difference to the public how its doctors were trained. The condition of the medical practice improved immeasurably since the Civil War when doctors routinely performed such noxious treatment such as bleeding, purging, and blistering—long after the so-called heroic treatments had been shown to be ineffective by the French clinic school. Nonetheless, at the turn of the century, medical practice did not consistently reflect the state of medical knowledge, particularly when practices of older doctors and doctors trained at the weaker schools were considered. In 1912, one recent graduate of Harvard Medical School starting a practice in Nebraska was stunned to learn that his microscope was the only one in that section of the country—a full 30 years after the enumeration of the germ theory of disease and a creation of the science of bacteriology. Medical schools, Flexner argued, were public trusts. Now that scientific medicine was offering genuinely effective treatments, it was unconscionable to allow any physician to receive inferior training.10
An icon is a venerated image or representation. Modern-day physicians have several documents of iconic status, including wall plaques of the Hippocratic Oath and the Physicians Prayer attributed (falsely) to Maimonides. They are displayed, venerated, rarely read, and surrounded by misconceptions. Regarding medical education, the Flexner Report belongs on this list of influential icons:
Often quoted and seldom read, it was a document whose time had come. In fact, however, it was only the most visible feature of a long crusade to reform and regularize American medical education. The crusade accomplished its purpose in dramatic fashion.... In all these respects, the Flexner Report was far more catalytic than innovative. The medical profession and the knowledgeable public came to regard it as the turning point in medical education, the infallible guide to revision and final form. The document ultimately acquired something like Talmudic status. To cite it was de rigueur; to criticize it unthinkable. And despite the very clear message of the record itself, all manifestations of change that became visible after the turn of the century were attributed to Abraham Flexner … and his Report.20
The Flexner Report is based on an implicit social contract. Society provides the financial, political, and moral support for medical education and biomedical research. In return, medical schools exist to serve the public from which their support derives. The measure of their success is the quality of the education provided to the children of the taxpayers, the health care provided to citizens, academic work, and the schools' success in ensuring high-quality medical practice.10
When Abraham Flexner died in 1959, the New York Times expressed a widely held view that “no other American of his generation has contributed more to the welfare of his country and to humanity in general.”1,3,5 The product of a family that valued education, and raised in a racially and culturally diverse 19th-century Louisville, he authored a sentinel report on medical education that was published at a propitious time. The end of proprietary medical schools was achieved by a confluence of organizational support from the AMA, the Rockefellers, and philanthropy, as well as Flexner's single-minded pursuit of his goals and political will. It is not surprising that the nonproprietary, largely university-based medical schools continue to celebrate the report that vanquished their proprietary foes, reduced the number of medical practitioners in the United States and, by creating relative scarcity, helped to raise doctors' salaries—and improved the quality of medical education.8,10
None.
None.
Not applicable.
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Abraham Flexner's 1910 report is credited with promoting critical reforms in medical education. Because Flexner advocated scientific rigor and standardization in medical education, his report has been perceived to place little emphasis on the importance of public health in clinical education and training. However, a review of the report reveals that Flexner presciently identified at least three public-health-oriented principles that contributed to his arguments for medical education reform: (1) The training, quality, and quantity of physicians should meet the health needs of the public, (2) physicians have societal obligations to prevent disease and promote health, and medical training should include the breadth of knowledge necessary to meet these obligations, and (3) collaborations between the academic medicine and public health communities result in benefits to both parties.
In this article, commemorating the Flexner Centenary, the authors review the progress of U.S. and Canadian medical schools in addressing these principles in the context of contemporary societal health needs, provide an update on recent efforts to address what has long been perceived as a deficit in medical education (inadequate grounding of medical students in public health), and provide new recommendations on how to create important linkages between medical education and public health.
Contemporary health challenges that require a public health approach in addition to one-on-one clinical skills include containing epidemics of preventable chronic diseases, reforming the health care system to provide equitable high-quality care to populations, and responding to potential disasters in an increasingly interconnected world. The quantitative skills and contextual knowledge that will prepare physicians to address these and other population health problems constitute the basics of public health and should be included throughout the continuum of medical education.
Abraham Flexner's1 1910 report, Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching, is credited with promoting critical reforms in medical education that helped to standardize its content and quality. Flexner's fundamental argument was that medical education should be rooted in the best science of the time and in clinical experiences that train students to meet the pressing health needs of the population. Because Flexner's report frequently is associated with the traditional medical education model (i.e., basic science followed by mentored clinical experience), it has been perceived as a potential barrier to the inclusion of public health in the continuum of medical education. However, in his report, in the section “The proper basis for medical education,” Flexner1(p26) clearly describes the evolving role of physicians:
For scientific progress has greatly modified his ethical responsibility. His relation was formerly to his patient—at most to his patient's family; and it was almost altogether remedial…. But the physician's function is fast becoming social and preventive, rather than individual and curative. Upon him society relies to ascertain … the conditions that prevent disease and make positively for physical and moral well-being.”
Flexner does not use the words public health in his report, but discusses preventive medicine and hygiene. Using the terminology of his day, Flexner commented on medical education in the context of public health and noted the benefits of collaborations between the academic medicine and public health professions. Although portraying the 1910 report as a plea to improve public health content in medical education would be inaccurate, Flexner identified at least three public-health-oriented principles that are repeated throughout his report and contributed to his arguments for medical education reform:
1. The training, quality, and quantity of physicians should meet the health needs of the public.
2. Physicians have societal obligations to prevent disease and promote health, and medical training should include the breadth of knowledge necessary to meet these obligations.
3. Collaborations between the academic medicine and public health communities result in benefits to both parties.
The scope of public health frequently is misinterpreted as medical care for the underserved. Common definitions for public health (e.g., the science and the art of preventing disease, prolonging life and promoting health and efficiency through organized community effort,2 the organized efforts of society to improve health and well-being and reduce inequalities3) reveal a broader mandate. The disciplines and content areas that are critical to this mandate and that are relevant to medical school education include the quantitative sciences (biostatistics, epidemiology), the social, behavioral, and environmental sciences, the study of health systems (health policy, financing, and regulation), clinical/community prevention, leadership and communication skills, and contemporary disciplines and issues (e.g., informatics, genomics, preparedness) that together emphasize an ecological model of health.
The centenary of the Flexner Report presents an opportunity for U.S. and Canadian schools to review their progress in addressing the three principles stated above in the context of contemporary societal health needs, to provide an update on recent efforts to address what has long been perceived as a deficit in medical education—inadequate grounding in public health (or population health, a term that has recently gained favor in the academic community4), and to consider new recommendations regarding the important linkages between medical education and public health.
During the first decade of the 20th century, the leading causes of death in Canada3 and the United States5 were infectious diseases (e.g., diarrhea, tuberculosis, and pneumonia). Flexner's case for defining and fortifying the scientific underpinnings of medical education were based on the scientific advances of the late 19th and early 20th centuries, including the growing understanding that microorganisms cause diseases. Infectious disease prevention relied primarily on public health measures such as the provision of clean water, sewage control, and quarantine. These scientific breakthroughs prompted Flexner to predict that physicians increasingly would emphasize prevention, attend to the environmental and social determinants of health, and consider their individual patients in the context of the community.
Directly or indirectly, disease has been found to depend largely on unpropitious environment. A bad water supply, defective drainage, impure food, unfavorable occupational surroundings—matters, all of them, for social regulation—at once harbor our parasitic enemies and reduce our powers of resisting them. To the intelligent and conscientious physician, a typhoid patient is not only a case, but a warning: his office it is equally to heal the sick and to protect the well.”1(pp67–68)
Concurrent with these advances in science, Flexner recognized the variation in health needs across different communities (e.g., urban versus rural) and encouraged academic medicine's collaborations with public health to meet the educational needs of the learners, support scientific discovery, and identify and address these community problems.
Thus the laboratory sciences all culminate and come together in the hygienic laboratory; out of which emerges the young physician, equipped with sound views as to the nature, causation, spread, prevention, and cure of disease, and with an exalted conception of his own duty to promote social conditions that conduce to physical well-being.1(p68)
Health and life expectancy in Canada and the United States have improved dramatically in the 100 years since Flexner's report. Twenty-five of the 30 years of additional life expectancy can be attributed to public health measures such as better nutrition, sanitation, and safer housing. Medical care, though important, contributed only five years of the gain in life expectancy.6–8
Noncommunicable diseases such as cancer, heart disease, and stroke have long surpassed the mortality rates of infectious diseases (see Table 1). Research in the mid-20th century (e.g., Framingham and North Karelia studies) showed that a substantial proportion of preventable deaths are related to lifestyles such as diet, sexual behaviors, or to the use or misuse of tobacco, alcohol, firearms, or legal and illegal drugs.9,10 Health disparities across socioeconomic strata persist, as do health problems associated with immigration and overcrowding. Modern transport allows products, people, and such diseases as SARS and H1N1 influenza to traverse the world in hours or days.
Table 1 The 10 Leading Causes of Death in Canada and the United States in 2000 (Both Countries) and in 1900 (United States)
The health care systems and public health systems in which physicians practice also changed in the last century. In the United States, the incongruity of high spending on health care and suboptimal health status indicators has made health systems reform a priority. Despite biomedical discoveries and new technologies, the costs and investments of our current medical care system have not resulted in corresponding health status improvements, and health disparities persist among and within populations based on factors such as race and ethnicity, income, education, gender, sexual orientation, and geography. In Canada, publicly funded medical services have decreased the health inequities for the majority of the population and improved overall measures of health status. However, as in the United States, concerns about long-term financial sustainability remain. Also, the poor health status of Canadian First Nations, Inuit, and Métis peoples raises questions about the adequacy and organization of health services and other services that influence health.
Public health agencies in both the United States and Canada have broadened their scope of activities to include chronic diseases and their behavioral and environmental risk factors, health disparities, and the health consequences of a global society. In 1974, the Canadian government published a seminal paper on population health, “A new perspective on the health of Canadians,” which came to be known as the Lalonde report.11 It proposed integrating, in health care policy development, (1) the health care system, (2) prevention of health problems, and (3) promotion of good health. In the United States, the Healthy People movement began with the 1979 Healthy People: The Surgeon General's Report on Health Promotion and Disease Prevention.12 Unfortunately, more than 20 years after the Institute of Medicine (IOM) proclaimed that public health was “in disarray,”13 U.S. public health infrastructure remains underfunded and underappreciated even in times of crisis. Similarly in Canada, the funding of public health has lagged behind that of curative medicine. In both countries, these health and health system challenges have prompted calls to refocus medical education to prepare the future physician workforce to focus on prevention, systems-thinking, and cross-disciplinary practice.14–16
Fundamental change in the quality and character of medical education over the past century occurred in response to Flexner's recommendations, but improvement has not been as extensive for the inclusion of public health in medical education. Yet the call to improve education in public health, prevention, and now population health throughout the continuum of physician education is not new. As early as 1939, U.S. educators have published their concerns about improving public health curricula in medical education.17 More recently, the IOM has issued two reports addressing this issue within four years.18,19 Canadian and U.S. medical students are aware of the deficiencies in contemporary medical education. Recent data from the annual Graduation Questionnaire of the Association of American Medical Colleges (AAMC)20,21 reveal that a significant proportion of graduating students believe that their medical school curricula devoted insufficient attention to key public health topics (see Table 2).
Table 2 Average Percentages of U.S. and Canadian Medical School Graduates Who Felt Instruction Was Inadequate in Selected Topics, 2006–2008
Before 2000, Canada had started to make changes towards improving public health content in medical education. For example, in the first part of the Medical Council of Canada's (MCC's) qualifying examination—equivalent of the United States Medical Licensing Examination (USMLE)—population health, ethics, and the legal and organizational aspects of medicine form one of the six major domains. Similarly, the Royal College of Physicians and Surgeons, which grants specialist certification, has, in adopting the CanMEDS framework of physician roles,22 tacitly endorsed the inclusion of certain aspects of public health as part of training and evaluation of residents in both medical and surgical specialties.Cited Here...
Recent outbreaks (SARS,23 the Walkerton E. coli outbreak,24 and the North Battleford Cryptosporidium outbreak25) demonstrated a need to strengthen public health services, including addressing the shortage of physicians and the poor links between the health care and the public health systems. Particularly noticeable was clinical physicians' lack of knowledge about public health. Clearly, Flexner's vision of physicians responding to societal needs remains only partially fulfilled.
In response to these outbreaks and to growing concerns about the capacity of Canada's public health system to anticipate and respond effectively to public health threats, the Public Health Agency of Canada (PHAC) was created in 2004. In addition to health protection, PHAC aims to strengthen Canada's capacity to improve the health of Canadians and to help reduce pressures on the health care system.
The Association of Faculties of Medicine of Canada (AFMC) identified Public Health and the health of First Nation, Inuit, and Métis indigenous peoples as priorities under its social accountability mandate and has been working to improve both areas within medical education. With PHAC funding, a network of undergraduate public health educators from all 17 medical schools in Canada was established. The Public Health Educators, Network (PHEN) has achieved consensus on a set of common educational objectives, which were subsequently adopted by the MCC (http://www.mcc.ca/Objectives_Online/objectives.pl?lang=english&loc=phelo). The PHEN shares and develops teaching resources and tools through an online repository, and collectively it is creating a document entitled Primer on Public Health. The primer will address the MCC objectives and be available electronically as a textbook and as an interactive module for use as a teaching tool. It also will be a resource for faculty development focusing on the integration of public health in the teaching of medicine. The network is also implementing and advocating key recommendations from the AFMC report, An Environmental Scan of Best Practices in Public Health Undergraduate Medical Education,26 such as enhanced structural support for public health medical education and for community agencies to enable community-based learning for medical students.
Despite the progress, problems persist. Many medical students do not appreciate the relevance of public health to their medical studies or to their future practices. There are few role models, too much didactic teaching, and few community placements.26,27 Lack of adequate practical experience was the very same challenge that Flexner discussed in 1910. The PHEN is working to address these problems within medical schools by promoting curriculum standards for teaching in public health, developing ways to support better integration of public health content into the clinical curriculum, and conducting the faculty development needed to make it effective. Student-run public health interest groups are also encouraged and supported at all faculties with the intent that the students' creative activities and passion for the full scope of public health will help raise awareness with their peers and encourage more to enter the profession.
The United States also has experiences that highlight the need to improve public health systems and their linkages to the clinical community,28 including such events as the responses to the 2001 anthrax attacks and to Hurricane Katrina and the tracing and isolation of a multidrug-resistant TB patient who had traveled abroad before receiving a definitive diagnosis and treatment.29 Since the 1980s, health systems have had an increased focus on physicians' responsibility for panels of patients through managed care and other arrangements that seek to promote health among a group of individuals within available resources. These experiences helped to prompt a number of initiatives (Health of the Public30; UME-2131) to enhance the teaching of public health principles in medical education. In response to growing student interest in public health, the number of medical schools that offer MD–MPH programs has increased over recent decades,32 and undergraduate public health degrees are being offered at a growing number of colleges and universities.33 Questions have been added to both the annual survey part II of the Liaison Committee on Medical Education (LCME)34 and the AAMC Graduation Questionnaire20 to assess and track the inclusion of public health topics in undergraduate medical education and the opinions of fourth-year students regarding their experiences with public health in their curricula.
To help enhance collaborations between academic medicine and public health, a cooperative agreement was established in 2000 between the AAMC and the Centers for Disease Control and Prevention (CDC). The agreement included an objective to improve the teaching of prevention and public health at academic health centers. In 2003, through the cooperative agreement, seven medical schools were awarded grants as pilot Regional Medicine–Public Health Education Centers (RMPHECs) to improve public health education for their students through collaborations with local or state health departments (http://www.aamc.org/members/cdc/rmphec/start.htm). In 2006, a second cycle of the RMPHECs were funded to “fully integrate population health into the medical school curriculum” by working with public health partners. At least one of the partners was required to be a local or state health department. More than 33% of accredited LCME-accredited medical schools submitted applications, and the applicant institutions represented a wide spectrum of medical schools. Others expressed interest but could not meet the timetable.35 In addition to implementing school-specific innovations in population health education (e.g., case studies; population health research projects; population health “ward rounds,” when public health experts round with clinical teams to identify public health issues and concepts that are relevant to their inpatients; “community windshield tours,” when students tour the regions from which their patients come in order to better understand the social and environmental determinants of health, and are introduced to the available community resources; pandemic exercises; public health grand rounds; and community health improvement courses), these grantees, in collaboration with staff from the CDC and the AAMC, have identified a list of population health competencies that they feel are appropriate for graduating medical students (see List 1).
Table. List 1 Population Health Competencies for Medical Students Recommended by Regional Medicine-Public Health Education Centers
The RMPHEC initiative has been enhanced recently by the addition of 13 residency sites that make up the “RMPHEC-GME” grantees. As a group, these sites represent all of the major medical specialties, and each is working with public health agencies and partners to identify and implement specialty-specific content in public health into their curricula.
The USMLE is currently undergoing a comprehensive review, with plans for a redesign of the exam in the near future. One focus of the redesign is an effort to assess a physician's skill in accessing relevant information, evaluating its quality, and applying it appropriately in a clinical situation.36 This is an opportunity to enhance the quantitative public health skills content (biostatistics, epidemiology) of the exam. The redesign might also result in improvements in other public health content areas, and faculty experts in public health have been asked to participate in portions of the redesign activity. In GME curricula, the Accreditation Council for Graduate Medical Education37 has acknowledged the incorporation of public health skills and responsibilities in their description of three of their general competencies for residency programs:
Medical Knowledge … knowledge of established and evolving biomedical, clinical, epidemiological and social-behavioral sciences, as well as the application of this knowledge to patient care; Practice-based learning and improvement … the ability to investigate and evaluate their care of patients, to appraise and assimilate scientific evidence, and to continuously improve patient care based on constant self-evaluation and life-long learning; Systems-based practice … an awareness of and responsiveness to the larger context and system of health care, as well as the ability to call effectively on other resources in the system to provide optimal health care [italics added].
As Flexner believed, medical schools must be accountable to the society they serve. This principle has been widely embraced and is included in the Edinburgh Declaration on medical education in 198838 and in material from the World Health Organization,39 the World Federation for Medical Education,40 and Health Canada.41 Medical education must include a curriculum that addresses the major causes of mortality and morbidity in the population, as well as the systems in which physicians will practice. As the challenges to health in societies shift, the curriculum must change accordingly.
In many countries, particularly the United States, but also Canada, the structure and incentives of the health care system do not promote a focus on population health by physicians. Rather, the system rewards diagnostic and treatment services to individuals. This emphasis can undervalue both individual and community-level preventive services. In the current crisis surrounding health care access, quality, and, particularly, cost, the development of more integrated care systems that have as their primary mandate a focus on the health and health care of defined populations is of great interest. Whatever the outcome of the current attempts at health reform, medical school graduates will practice in environments that are markedly different from today's and must consider population needs alongside the treatment of individuals.
To address these different health issues, today's students require an understanding of a larger set of disciplines than those of a century ago. These include psychology (to study the causes of health behaviors and their amenability to change) and sociology and other nonbiomedical disciplines (to understand the associations between the structure and organization of our society, individual behavior, and how these elements affect health and disease). These disciplines can be integrated into the medical school curriculum in the context of other preclinical and clinical learning, not necessarily as stand-alone courses.
Given advances in the understanding of these and other determinants of health, two of the critical “basic sciences” of public and population health, biostatistics and epidemiology, are also more crucial to contemporary physicians than they were to their predecessors in 1910. Modern physicians require quantitative and communication skills that were not part of Flexner's paradigm. The skills required of clinicians to treat individual patients effectively include the ability to critically assess evidence and then apply the results in practice, to understand and apply the predictive value of a test based on prior probabilities, to choose the best antibiotic or other drug for treatment, and to explain risks and benefits of different prevention and treatment options in lay terms. Physicians must apply epidemiologic principles along with other analytic tools such as health economics to understand how the rates of disease in a population might change or be affected by global and local influences, to assess and develop clinical quality improvement tools (e.g., disease registries, clinical guidelines), and to be active participants in shaping health policy (ranging from making cost-effective decisions about the use of technology in a health care system to analyzing the best options to broaden health care coverage).
Physicians must also understand their roles in the broader health system so that they can effectively address issues at the population level. These system-level responsibilities range from notifying a partner of a patient with a sexually transmitted infection, to assisting in the investigation of a local outbreak of gastroenteritis in a nursing home, to providing emergency services following a natural catastrophe or terrorist attack. They also must learn how to “think upstream” to identify remediable underlying causes as they consider the determinants of health affecting their patients and communities. Finally, they must embrace leadership roles in community efforts to address population health (e.g., improved access to health care, healthier school lunches, or safer roads).
Although the 2007 IOM report, Training Physicians for Public Health Careers,19 focused on public health physicians, the authors made clear that all physicians “intersect with public health in many activities of their practice” and “are part of the public health system,” whether as “attentive physicians in the community” who can help detect and respond to epidemics, chemical exposures, and other threats; as clinicians who rely on guidance from public health experts (e.g., immunizations, clinical preventive guidelines, community preventive services, international travel); or as leaders in emergency response, health promotion, nutrition, or tobacco control. The IOM report further describes a second, smaller group of physicians who devote part of their practice to public health (e.g., infectious disease specialists investigating health-care-associated outbreaks; pediatricians working in school health; emergency physicians directing emergency medical services) and, finally, describes the smallest group, that of public health physicians. As all medical students will spend their careers in at least one of these three categories, the authors reiterated an earlier IOM report's recommendation18 that the introduction to public health content should occur in medical school for all students. The LCME's standards for medical schools in the United States and Canada include broad language regarding the inclusion of public health. Standard ED-11 states that
[the curriculum] must include the contemporary content of those disciplines that have been traditionally titled anatomy, biochemistry, genetics, physiology, microbiology and immunology, pathology, pharmacology and therapeutics, and preventive medicine.42
Medical school faculty and administrators might be unaware that “preventive medicine” includes the scope of the population health sciences described in this article, along with clinical preventive services. For the accreditation reviews, many of the LCME “hot topics” reflect population health objectives. These range from population health itself, subgroups (e.g., women's health) or nonbiologic determinants of health (e.g., culture and health). After 100 years, Flexner might ask when the teaching of public health will evolve from being just a hot topic to a clearly stated, core requirement for the accreditation of medical schools. For the latest information on the inclusion of public health in medical school accreditation standards, see the “Note Added in Proof” at the end of this article.
Flexner also held that rote scientific learning alone, devoid of clinical experiences, was not acceptable, since understanding and medical skill are developed through the application of science in clinical situations. For public health, students should have practical experiences in the community where they can apply principles central to improving population health. Developing community placements that successfully integrate public health sciences into the curriculum can be challenging. Although clinical venues for teaching are supported financially in Canada and the United States, the concept and value of the “teaching public health unit” or “academic public health department” are not pervasive. Limited financial or other incentives exist for health departments to contribute to medical student education. This creates a tremendous challenge to public health agencies, particularly in light of growing public health demands and budget reductions.43,44
As changes in regulatory requirements for nonprofit status are implemented in the United States, academic health centers are increasingly required to demonstrate “community benefit,” encouraging them to partner with public health agencies to identify ways to provide benefit to their communities. In addition, the National Institutes of Health (NIH) Roadmap has clearly identified the necessity of translating scientific advances to community health improvement to realize the promise of the scientific endeavor.45 Opportunities for academic centers, such as the Clinical and Translational Science Awards from NIH, are supporting community engagement that inherently links the public's health to academic research. Medical schools are exploring ways to address the public health issues of their surrounding communities, including opportunities to better engage communities in clinical or population-based research. Such institutional changes should support faculty who engage in public and population health research and should result in improved public and population health education for future physicians.
In light of current societal health needs, experience that demonstrates the need for better coordination between the medical and public health communities, and the themes Flexner raised a century ago, we offer the following recommendations regarding medical education and the relationship between the academic health center and public health:
* Medical school accreditation standards should assure that each graduating student achieves established public/population health competencies.
* Public/population health content and community-based experiences should be incorporated into the curricula of medical schools, residency programs, and continuing professional development programs.
* The achievement of public/population health competencies should be assessed in medical schools, residency programs, and professional licensing examinations and addressed in continuing professional education programs.
* Medical schools should identify and recruit educators from within their faculties, public health departments, and community agencies to educate and train students, residents, fellows, and other faculty members in public/population health.
* Medical schools should, as part of their mission, engage with local health departments and community-based agencies in collaborative efforts to improve the health of their surrounding communities.
In 1910, the challenge to academic medicine was ensuring the clinical competence of physicians as they treated individual patients. One hundred years later, the imperatives have shifted. “Crisis” is used frequently to describe the state of the health systems in which U.S. and Canadian physicians now practice. The epidemic of preventable chronic diseases, the unsustainable costs of the current health care delivery system, and the need to improve disaster preparedness and response are examples of the challenges that require physicians to have more than just one-on-one clinical skills. The quantitative skills and contextual knowledge that would better prepare physicians to participate in effective health system reform constitute the basics of public health and should be addressed throughout the continuum of medical education.
Flexner did not mince words in his 1910 report when criticizing institutions and policies. If he were alive to reconsider his report in 2010, he might remind us of his three public health principles and impatiently point out that whereas many of his suggestions have been followed and great progress has been made, the full potential that he had imagined for the practice of medicine has not been attained. Although Flexner focused on the need for physicians to be competent in their one-on-one care of patients, he was prescient in also recognizing that they must also pay attention to local events and interpret them relative to the larger population perspective. As we write this in 2009, the experience of the novel H1N1 pandemic underscores the necessity of improving public/population health education for physicians. A modern-day Flexner might still make terse, trenchant comments on the continuing failure of medical schools to equip graduating physicians with the knowledge and tools required to meet their obligation to society. Adequate public health training of today's and tomorrow's physicians depends on the commitment by all involved in the funding, implementation, and leadership of medical school curricula.
Flexner highlighted the medical profession's increasing yet unmet responsibility to defend the “public interest” in one of his most insightful comments from the 1910 report:
The overwhelming importance of preventive medicine, sanitation, and public health indicates that in modern life the medical profession is an organ differentiated by society for its own highest purposes, not a business to be exploited by individuals according to their own fancy. There would be no vigorous campaigns led by enlightened practitioners against tuberculosis, malaria, and diphtheria, if the commercial point of view were tolerable in practice. And if not in practice, then not in education…. The public interest is then paramount, and when public interest, professional ideals, and sound educational procedure concur in the recommendation of the same policy, the time is surely ripe for decisive action.1(p19)
Despite differences in health systems, culture, terminology, and the administration of medical education, the issues we have described in this article resonate across the U.S.–Canadian border. Although both countries have made great strides in public health and in refining its scientific underpinnings through the last century, their medical schools must do more to become a locus for health education and prevention, to be caretakers of the public's health and well-being, to help reduce disparities, and to collaborate with public health partners in these efforts. The centenary of the Flexner Report has provided an opportunity for medical educators and public health professionals in both countries to draw attention to this shared challenge.
Note added in proof. Earlier in this article in the Discussion section, we noted that the medical school standards of the Liaison Committee on Medical Education (LCME) do not explicitly state a requirement for public health content in medical school curricula. In the autumn of 2009, the LCME introduced proposed changes to two of its standards (ED-11, ED-15). The proposed changes add “public health sciences” to the required curriculum. The LCME is scheduled to make decisions regarding the proposed changes in February 2010.
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The Carnegie Foundation for the Advancement of Teaching, which in 1910 helped stimulate the transformation of North American medical education with the publication of the Flexner Report, has a venerated place in the history of American medical education. Within a decade following Flexner's report, a strong scientifically oriented and rigorous form of medical education became well established; its structures and processes have changed relatively little since. However, the forces of change are again challenging medical education, and new calls for reform are emerging. In 2010, the Carnegie Foundation will issue another report, Educating Physicians: A Call for Reform of Medical School and Residency, that calls for (1) standardizing learning outcomes and individualizing the learning process, (2) promoting multiple forms of integration, (3) incorporating habits of inquiry and improvement, and (4) focusing on the progressive formation of the physician's professional identity. The authors, who wrote the 2010 Carnegie report, trace the seeds of these themes in Flexner's work and describe their own conceptions of them, addressing the prior and current challenges to medical education as well as recommendations for achieving excellence. The authors hope that the new report will generate the same excitement about educational innovation and reform of undergraduate and graduate medical education as the Flexner Report did a century ago.
At the beginning of the 20th century, the Carnegie Foundation for the Advancement of Teaching spearheaded a major reform movement in medical education. The movement was guided by Abraham Flexner's vision—a vision in which scientific rigor and educational excellence were the driving forces in the preparation of physicians. Now, at the beginning of the 21st century, the Carnegie Foundation for the Advancement of Teaching is again calling for reforms that will improve the preparation of physicians. These two calls for change address remarkably similar themes but come out of distinctly different historical contexts and result in quite different recommendations. In this article, we trace four common themes across the two studies: (1) standardization of learning outcomes and individualization of the learning process, (2) integration of formal knowledge and clinical experience, (3) development of habits of inquiry and improvement, and (4) formation of professional identity. We argue that the Flexner model, which served medical education well for much of the 20th century, must be transformed to promote excellence in medical education for the 21st century.
We also describe the historical contexts of the two Carnegie studies of medical education in 1910 and 2010, their main themes, key recommendations, and their policy proposals to implement the recommendations.
Precursors of Flexner's study of medical education were conducted by the Association of American Medical Colleges (AAMC) in a few of its member schools in 1904 and by the American Medical Association's (AMA's) Council on Medical Education in all medical schools in 1906 and 1907. Under the leadership of Dr. N.P. Colwell, the AMA national survey, which used as its standard the most rigorous university models of Johns Hopkins University School of Medicine, Harvard Medical School, and others, revealed that many medical schools were deeply unsatisfactory. However, the AMA was in a delicate position of not wanting to condemn its own members, and it therefore sought the assistance of the Carnegie Foundation for the Advancement of Teaching, an impartial third party to conduct a comprehensive study of medical education in North America. In 1908, Dr. Henry Pritchett, inaugural president of the foundation, hired Abraham Flexner, not a physician but the former headmaster of a private high school in Louisville, Kentucky, to conduct the study.1
Before embarking on his site visits, Flexner went to Johns Hopkins, where his brother Simon had studied medicine. After speaking with faculty members there, he adopted the Johns Hopkins model as his exemplar of excellence. As he stated, “Without this pattern in the back of my mind, I could have accomplished little. With it I began a swift tour of medical schools in the United States and Canada.”2(p115) During his site visits to all 155 medical schools in the United States and Canada in 1909, Flexner came to the same conclusion as Dr. Colwell: There were a number of excellent university-based programs and many poor-quality for-profit medical schools. Flexner wrote, “Dr. Colwell and I made many trips together, but, whereas he was under the necessity of proceeding cautiously and tactfully, I was fortunately in position to tell the truth with utmost frankness,” which he did indeed do.2(p115)
Flexner's 1910 report, Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching,3 contains two parts: a year-by-year description of the proper medical school curriculum and the resources required to support it, and brief reports on each medical school he visited. Table 1 lists four themes emphasized in the Flexner Report and outlines the key problems that were addressed and the reforms recommended, which we summarize below.
Table 1 Flexners Recommendations for Educating Physicians in1910
Medical education in North America in the late 19th century was an ineffectual educational process, lacking rigorous academic standards and often carried out by local practitioners supplementing their clinical incomes. Schools were small and typically owned by the doctors, who operated them for a profit. Admission standards were minimal, typically a high school education, and all graduated regardless of the level of academic achievement. These findings fueled Flexner's recommendation to emulate the best university programs and insist on a strong, scientifically based undergraduate education prior to admittance to medical school.
Another of Flexner's recommendations addressed the great variability in curriculum among medical schools and the heterogeneity in student preparation and achievement. To better prepare students for the scientific approach to medical education, he advocated a set of science courses and a baccalaureate degree as prerequisites to matriculation into medical school. Flexner further supported the adoption of a rigorous four-year curriculum offered by the high-quality elite university medical schools and the elimination of the 16 weeks of lectures that were repeated once, which were common among the small, poor-quality proprietary medical schools. In those proprietary schools, there were rarely any laboratories or clinical experiences; students only infrequently examined a patient during their training. The curriculum was based on the received wisdom and practices of physicians, and there was no connection between practice and advances in science.1 By contrast, Flexner advised widespread adoption of a medical curriculum consisting of two years of basic science followed by two years of clinical experience in a teaching hospital.
Because there were neither accepted academic standards nor an accrediting agency, many medical schools were of very poor quality. And, without licensing requirements, there was little way for the public to know if medical students were competent on graduation.
As Flexner observed, most medical schools relied on lectures, repeated once, to transmit the information that students needed to learn to become doctors. He contended that this passive form of learning was ineffective if it was not connected to practice and argued that knowledge needed to be applied through more active forms of laboratory and clinical experience. By expanding laboratory and supervised clinical experience, Flexner believed that students would integrate scientific knowledge and inquiry into the care of their patients. This integration was deemed essential to the formation of scientifically oriented physicians.
The shift to experimental medicine from a focus on received wisdom fundamentally changed medical education. The establishment of medical laboratories and the creation of university teaching hospitals made it possible to incorporate an active learning process into medical education that encouraged the application and use of knowledge to solve clinical problems.1
Flexner, like his predecessors, found that medical education within small, proprietary schools was bereft of scientific investigation and a rigorous academic culture and relied on rote memorization of the received wisdom of practicing physicians. Yet change was already occurring in the latter part of the 19th century, influenced by the rise of research laboratories in German universities, where the mechanisms of disease were being experimentally examined and confirmed. Many American physicians were excited about this experimentalist approach to medicine and traveled to Germany to learn laboratory research methods, returning with a commitment to establish scientific medicine at their universities, which included Chicago, Cornell, Harvard, Michigan, Pennsylvania, and, later, Johns Hopkins. Flexner expected that high-quality medical education would prepare students to emulate their scientifically oriented teachers, testing their formal knowledge against what they observed at the bedside and refining their understandings on the basis of their experience.
Flexner saw the inculcation of scientific curiosity and methods of investigation, as opposed to relying on rote memorization, as critical to medical education. Physicians should be taught to think like scientists—to use inquiry and research to advance the practice of medicine. To develop these habits of mind, medical students needed to be educated to approach problems through inquiry—as advocated by John Dewey and other progressive educators. Drawing a parallel between research and practice, Flexner4(p4,6) observed that
no distinction can be made between research and practice. The investigator, obviously, observes, experiments, and judges; so do the physician and surgeon who practice their art in the modern spirit. At bottom the intellectual attitude and processes of the two are—or should be—identical.... If this position is sound, the ward and the laboratory are logically, from the standpoints of investigation, treatment, and education, inextricably intertwined.
As a result, Flexner recommended that medical education should be located within university classrooms and teaching hospitals, where discovery and the advancement of knowledge are central to its mission.
In a lecture-dominated curriculum with limited or no clinical experiences, students had few opportunities to observe the professional demeanor or actions of practitioners and thus had no role models to emulate. Later, as more laboratories and clinical experiences were introduced, there was still no formal focus on the development of professional identity. Flexner believed that students would absorb the values and behaviors of the faculty if they spent adequate time with them and learned the practice at their sides. Thus, student formation would best be served by immersion in university culture and sustained contact with scientifically grounded, university faculty role models.
In short, Flexner proposed the following standard features of a four-year education leading to the MD degree:
* Admission to medical school based on a bachelor's degree with a strong science background.
* A university-based medical school providing two years of basic science instruction in laboratories and classrooms, and two years of clinical experience in a teaching hospital.
* Instruction by physician-scientists who engage in teaching, research, and patient care, bringing the benefits of the laboratory to the bedside.
* Experience with investigation through supervised participation in laboratories and university-based teaching hospitals.
Applying the standards derived from Johns Hopkins, Flexner identified a number of schools that did not measure up, predominantly small proprietary schools that had inadequate instruction, substandard facilities, unscientific faculty members, and poorly prepared students.
The impact of Flexner's report, taken very seriously by the medical education community, was amplified by muckraking journalists, who had a field day with Flexner's caustic judgments about specific schools. Within a decade, approximately one third of the 155 medical schools had closed or merged with other schools. Unfortunately, a number of the schools that closed were the only ones that offered women and African Americans access to medical education, a situation that was not rectified until the 1970s.
By 1920, all of the basic structures for standardization of medical education were firmly established. The AMA and the AAMC separately surveyed and evaluated medical schools (until 1942, when they combined their efforts and formed the Liaison Committee on Medical Education), the National Board of Medical Examiners (NBME) established the United States Medical Licensing Examinations, and state medical boards began to license practicing physicians.
The Flexner Report propelled Abraham Flexner to national prominence and a new position as the secretary of the General Education Board of the John D. Rockefeller Foundation. By directing substantial amounts of philanthropic funds to medical schools, he was able to upgrade standards and direct the course of the schools' educational programs.5 As a result of all of these efforts, the scientifically oriented, university-based medical school and teaching hospital became the norm by the start of World War I. According to Ludmerer,5 this was the first major transformation in American medical education and is often referred to as the “Flexnerian revolution.”
From World War I to World War II, the education mission was paramount and the Flexnerian model of integrating patient care and teaching was widespread. Patient care, investigation, and teaching were all connected because research was based in large part on careful observations of patients as well as patient-oriented investigative work in the laboratory.6 Over the subsequent decades, two additional revolutions in academic medicine occurred: the revolution in biomedical research and the transformation of clinical practice into megabusiness. Each of these encouraged the ascendancy of a different medical school mission.
After World War II, the first of these revolutions took place, the rise of biomedical research. This occurred as a result of two forces: the rapid expansion of the National Institutes of Health and the incorporation of medical schools into universities; together, these resulted in an intensifying culture of “publish or perish.” As research became increasingly molecular in nature, laboratory-based faculty found it more and more difficult to continue teaching and seeing patients; similarly, clinical teachers were unable to conduct leading-edge wet lab research. Thus, Flexner's ideal of the clinician-investigator who went back and forth from the laboratory to the bedside began to fade.
The other revolution, the transformation of clinical practice into megabusiness, began in 1965 with the passage of Medicare and Medicaid. Medical faculties expanded dramatically, and the primary income for medical schools became clinical practice revenue generated by the faculty. Over succeeding decades, the clinical productivity demands on the faculty increased and continued to do so, compressing or even eliminating time for teaching.5 Today, medical students are being taught primarily by residents in the context of acutely ill patients on inpatient services where patients and staff change frequently and there is little continuity between the key participants in patient care. As a result, medical education faces a new set of challenges unimagined by Flexner. His recommendations have served medical education well but are strained to the limit by contemporary challenges in the practice of medicine and medical education.
A new model is needed that builds on the old but offers a new vision for curriculum, pedagogy, and assessment. Fortunately, that vision is beginning to take shape in innovations currently occurring in both undergraduate and graduate medical education. As Flexner's did, our work as scholars at the Carnegie Foundation for the Advancement of Teaching acknowledges the many innovations we have observed in the course of our two years of field work at selected U.S. medical schools and teaching hospitals; in addition, we are the beneficiaries of a body of theoretical and empirical work in medical education and the learning sciences.
As we reflect on medical education in the United States at the beginning of the 21st century, we find, like our famous forbearer, that it is lacking. Medical training is inflexible, overly long, and not learner-centered. Clinical education for both students and residents excessively emphasizes mastery of facts, inpatient clinical experience, teaching by residents, supervision by clinical faculty who have less and less time to teach, and hospitals with marginal capacity or willingness to support the teaching mission. We observed poor connections between formal knowledge and experiential learning and inadequate attention to patient populations, health care delivery, patient safety, and quality improvement. Learners lack a holistic view of patient experience and poorly understand the broader civic and advocacy roles of physicians. Finally, the pace and commercial nature of health care often impede the inculcation of fundamental values of the profession.
Our study is part of a larger body of work on preparation for the professions commissioned by the foundation. The companion studies, published as books, address the education of clergy,7 lawyers,8 engineers,9 and nurses.10 Our study will be published this year. All of these studies were initiated by then-Carnegie President Lee Shulman and guided by Carnegie senior scholars Anne Colby and William Sullivan. We received institutional review board approval from the Carnegie Foundation for the Advancement of Teaching and the University of California, San Francisco. Our project was funded by a grant from the Atlantic Philanthropies.
We studied 11 medical schools and three nonuniversity teaching hospitalsCited Here... in the United States in 2005 and 2006. In contrast to Flexner, our purpose was not to evaluate educational programs at these institutions but, rather, to learn from their innovations and challenges. Each medical school and teaching hospital was selected for interesting educational innovations as well as to achieve diversity in terms of geographical representation and institutional type (e.g., research-intensive and community-based medical schools; academic health centers and nonuniversity teaching hospitals). We did not begin the project with a unitary or ideal model in mind as Flexner had done 100 years earlier. Rather, we were aware of and investigated interesting educational innovations at medical schools and residency programs nationally and considered their impact in framing our recommendations.
Most of our site visits lasted three days and included interviews, focus groups with students, residents, clerkship directors, and residency program directors, and observations of clinical teaching. Before each site visit, we conducted telephone interviews with educational leaders, including selected clerkship directors, residency program directors, department chairs, the dean of the medical school, the education-related associate deans, and the CEO of the teaching hospital.
In addition to the site visits, we reviewed the literature from medical education and the learning sciences to guide the analysis of our data and to provide a foundation for our recommendations. Before, during, and after the site visits, we consulted widely with the AAMC, the AMA, the NBME, the Society of Directors of Research in Medical Education, and other medical professions organizations, convened an expert panel to review our preliminary observations, and incorporated the extensive and rigorous peer reviews of the drafts of each chapter of the book, Educating Physicians: A Call for Reform of Medical School and Residency,11 that presents our findings.
We envision a medical education system that
* maximizes flexibility in the process of achieving standardized outcomes,
* creates opportunities for integrative and collaborative learning,
* inculcates habits of inquiry and improvement, and
* provides a supportive learning environment for the professional formation of students and residents—while at the same time it
* advances the health of patients and patient populations.
Table 2 summarizes our key findings associated with four themes:
Table 2 Contemporary Challenges and Recommendations Identified by the Carnegie Foundation for the Advancement of Teaching in 2010
* Standardize learning outcomes and individualize the learning process.
* Integrate formal learning with clinical experience.
* Develop habits of inquiry and improvement into medical education at all levels.
* Focus on the progressive formation of professional identity.
We briefly discuss these themes below.
Medical education has historically standardized accreditation standards on the length and structure of the curriculum—for example, two years of basic science instruction followed by two years of clinical experience, and three or more years of residency training. Like many others, we argue that medical education should standardize learning outcomes and general competencies and then provide greater options for individualizing the learning experience for students and residents. By specifying and assessing competencies, high standards can be achieved while affording greater flexibility in the learning process and shortening the overly long educational process for those who can achieve competence early.
Individualization acknowledges that students and residents arrive with diverse backgrounds, experiences, and expertise. Yet, when students begin medical school, the knowledge and experience they bring with them are often disregarded. Their commitment to improving the quality of life of others and their interest in using science to do so are important sources of motivation. Our contention is that we can offer students and residents more opportunities to both learn medicine and also pursue areas of special interest, creating a richer educational experience and producing a more broadly trained physician as a result. This model assumes that some students and residents will achieve mastery sooner than others and should be allowed to pursue topics of interest in extra depth or to proceed more rapidly to the next stage of training. We believe that medical education would be more engaging and challenging if it focused on learners as whole persons with a variety of interests, motivations, knowledge, skills, learning preferences, and capabilities. We recommend the following related to standardization and individualization:
* Establish rigorous and progressively higher levels of competency across the trajectory of medical education and assess multiple domains in many settings using a variety of measures so that students can progress at their own pace.
* Individualize learning within and across levels, allowing flexibility in approaches to learning and the opportunity to progress as students achieve competency milestones.
* Offer elective programs around areas of interest and opportunities for students and residents to work with researchers and innovators in such areas as public health and advocacy, global health, medical education, clinical and translational research, and molecular medicine.
We use the word integration to refer to the integration of formal knowledge of the basic, clinical, and social sciences with clinical experience in a much more balanced manner than is true today. This means that medical students should be provided early clinical immersion and residents should have more intense exposure to the sciences and best evidence underlying their practices. Integration also includes using that knowledge and experience to understand patients, their experiences, and their care more holistically. Finally, in a sense of the word that is broader than Flexner's concept, we see integration as learners taking on the multiple professional roles and commitments associated with being a physician. Because physicians perform a variety of roles, such as educator, advocate, innovator, investigator, and administrator, students and residents should integrate those additional roles into their professional aptitudes, goals, identities, and educational experiences. This includes developing the skills to provide effective team care in a complex health care system.
We envision an educational process that more adequately represents the integrated nature of physicians' learning and work. This means providing earlier opportunities for students to spend time with patients and families, physicians, and other health care professionals in real clinical settings. Such experiences can cultivate a rich foundation on which students can build formal knowledge, understand patient experiences and the contributions of different parts of the health care system, and start to conceptualize the multifaceted roles of physicians. Likewise, more advanced learners need time away from direct clinical responsibilities so that they can engage substantially in other physician activities, including management of the delivery of health care services, quality improvement initiatives, community work, advocacy, or activities within their professional organizations, as their interests take them. We make the following recommendations related to integration:
* Connect formal knowledge to clinical experience, including early clinical immersion and adequate opportunities for more advanced learners to reflect and study.
* Integrate basic, clinical, and social sciences.
* Engage learners at all levels with a more comprehensive perspective on patients' experience of illness and care, including more longitudinal connections with patients.
* Provide opportunities for learners to experience the broader professional roles of physicians, including educator, advocate, leader, and investigator.
* Incorporate interprofessional education and teamwork in the curriculum.
To promote excellence throughout a lifetime of practice, physicians-in-training should be engaged in inquiry, discovery, and innovation. Insistence on excellence involves developing the habits of mind and heart that continually advance the practice of medicine and the health of the public.
Throughout the continuum of medical education, students, residents, and practicing clinicians need to devise and implement changes that will increase the effectiveness of practice and improve care for their patients. We suggest that training for inquiry and improvement requires moving beyond routine expertise to stretch the capabilities of the learner. The key to preventing “tapering off” or complacency in practice seems to be investing the effort needed to explore and address difficult or ambiguous problems. Research suggests that the habits of mind that foster inquiry and improvement must be developed alongside the development of routine expertise rather than after it.12 Those who approach their work with adaptability stretch their knowledge even in routine situations. The implications of this for curriculum reform might be to explicitly teach about adaptive expertise and its acquisition and to challenge learners with new or unfamiliar problems or circumstances that require adaptation or reconfiguration of prior knowledge and skills to develop new strategies and solutions. An example we saw frequently in our field work was the participation of students and residents in quality improvement projects.
To develop habits of inquiry and improvement, we recommend the following:
* Prepare learners to attain both routine and adaptive forms of expertise.
* Engage learners in challenging problems, and allow them to participate authentically in inquiry, innovation, and improvement of care.
* Engage learners in initiatives focused on population health, quality improvement, and patient safety.
* Locate clinical education in settings where quality patient care is delivered, not just in university teaching hospitals.
Medical education goes beyond learning medicine; it is fundamentally about becoming a dedicated physician. Therefore, the professional identity formation of physicians—meaning the development of their professional values, actions, and aspirations—should be a major focus of medical education. Formation of the professional identity of the physician includes the integration of our other three themes.
Formation, a term borrowed from our colleagues in the study of clergy,7 involves the process of becoming a professional through expanding one's knowledge, understanding, and skillful performance; through engagement with other members of the profession, particularly more experienced others; and by deepening one's commitment to the values and dispositions of the profession into habits of the mind and heart.
Arnold and Stern13 suggest that one's development as a medical professional has two elements. The first is demonstrating mastery in three foundational areas—clinical knowledge and competence in medicine, communication skills, and understanding the ethical and legal responsibilities of a physician. In addition to these foundational areas, there are aspirations: goals that are striven for but never achieved, as one can always improve. These include excellence, humanism, accountability, and altruism. We concur with this conceptualization of medical professionalism and suggest the following for the advancement of professional identity formation:
* Provide formal ethics instruction, storytelling, and symbols (honor codes, pledges, and white coat ceremonies).
* Address the underlying messages expressed in the hidden curriculum and strive to align the espoused and enacted values of the clinical environment.
* Offer feedback on, reflective opportunities for, and assessment of professionalism, in the context of longitudinal mentoring and advising.
* Promote relationships with faculty members who simultaneously support learners and hold them to high standards.
* Create collaborative learning environments committed to excellence and continuous improvement.
While physicians and learners of medicine still require intelligence, industry, compassion, integrity, and fidelity as they did in Flexner's day, and while we argue that the themes of individualization and standardization, integration, habits of inquiry and improvement, and professional formation as a physician are continuous from Flexner's work to ours, sweeping changes in the practice of medicine have radically transformed what physicians must know and be capable of doing today. At the same time, insights from the learning sciences help us recognize that many features of contemporary undergraduate and graduate medical education do not support the development of the capacities we desire and society needs in our physicians. Some of these features are themselves Flexnerian legacies: for example, the 2 + 2 curricular structure; others, such as the ever-shortening periods of engagement between learners and their patients and between learners and their teachers, are the consequence of post-Flexnerian changes in the practice of medicine.
Achieving the changes we envision will require the concerted and combined efforts of faculty members in medical schools and teaching hospitals, program directors, department chairs, and deans as well as leaders of medical professions organizations and government. Each of our recommendations necessitates, or at a minimum would be facilitated by, changes at the state or national level in the financing, regulation, certification, and accreditation of medical education. For medical schools and residency programs to successfully innovate, the funders, regulators, and professional organizations that control or influence medical education must be actively engaged in this reform effort.
We propose that medical education's key stakeholders take the following seven major steps to advance U.S. medical education and, ultimately, the health of the public:
1. The AAMC and medical schools work together to revise premedical course requirements and admission criteria and processes.
2. Accrediting, certifying, and licensing bodies together develop a coherent framework for the continuum of medical education and establish effective mechanisms to coordinate standards and resolve jurisdictional conflicts.
3. CEOs of teaching hospitals and directors of residency programs align patient care and clinical education to improve both and to develop educational programs that are consistent with practice requirements.
4. Deans of medical schools and CEOs of teaching hospitals support the teaching mission of the faculty by providing financial support, mentoring, faculty development, recognition, and academic advancement.
5. Deans of medical schools and CEOs of teaching hospitals collaboratively make funding for medical education transparent, fair, and aligned with the missions of both medical schools and teaching hospitals.
6. The AAMC, AMA, Accreditation Council for Graduate Medical Education (ACGME), medical specialty societies, and medical schools be advocates for sustained private, federal, and state funding commitments to support infrastructure, innovation, and research in medical education.
7. The AAMC, AMA, ACGME, medical specialty societies, and medical schools collaborate on the development of a medical workforce policy for the United States. This effort should result in a variety of interventions addressing the cost of medical education, length of training, and practice viability that will ensure that the country has the mix of specialty and subspecialty physicians to meet the needs of the population.
These action items, if implemented, would stimulate educational innovation, strengthen the preparation of physicians, and advance the health of the public.
Given the decision 100 years ago of the Carnegie Foundation for the Advancement of Teaching to bring Flexner's fresh eyes to the enterprise of North American medical education, and given his commitment to advancing the health of the public by insisting on the best medical education the times had to offer, we believe that Abraham Flexner would welcome the foundation's new critique, undertaken in his spirit. In particular, we hope that the publication of the 2010 report11 will generate the same excitement about educational innovation and reform of undergraduate and graduate medical education as the Flexner Report did a century ago. But if the report's four themes (standardization and individualization, integration, insistence on excellence, and focus on identity formation) and their accompanying recommendations are to be fulfilled, we must transform medical education yet again. We invite our colleagues to join us in creatively envisioning and thoughtfully inventing medical education anew.
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Abraham Flexner's analysis of U.S. medical education at the turn of the 20th century transformed the processes of student selection and instruction, the roles and responsibilities of faculty members, and the provision of resources to support medical education. Flexner's report also led to the nearly universal adoption of the academic medical center as the focal point of medical school teaching, research, and clinical activities. In this article, the authors describe the effects of the dissemination of this model and how the subsequent introduction of public funding for research and patient care transformed academic health centers and altered the composition of the physician workforce, resulting in the proliferation of specialties. They also describe how these workforce changes, along with the evolution of health care financing during the late 20th century, have led to a system that affords the most scientifically advanced and potentially efficacious care in the world, yet so profoundly fails to ensure affordability and equitable access and quality, that the system is no longer sustainable. The authors propose that both health care system reform and medical education reform are needed now to restore economic viability and moral integrity, and that a key element of this process will be to rebalance the generalist and specialist composition of the physician workforce. They conclude by suggesting that post-Flexnerian reform of medical education should include broadening the scope of criteria used to select medical students and reshaping the curriculum to address the evolving needs of patient care during the 21st century.
Few would dispute the benefit that Abraham Flexner's study and subsequent report1 have brought to American medical education. The report resulted in the replacement of a medical education system based largely on apprenticeship or commercially oriented models with a university-centered system, populated by carefully selected students, based on structured coursework, and informed by scholarly inquiry—all of which powerfully improved the quality of medical education. Although less often cited, Flexner's report also led to the widespread dissemination of an integrated clinical teaching, research, and service entity that we recognize today as the academic medical center (AMC). In Flexner's1 words,
The hospital and dispensary which the medical school must provide to obtain these conditions need be large enough to furnish only the fundamental training of the student body in method and to afford the various members of the faculty their own several workshops. Each department needs beds and accompanying facilities enough to care for typical clinical cases for instruction and for such other cases as the teacher himself wants to study under the most favorable conditions.
The dissemination of this integrated model of medical education and clinical care undoubtedly played a critical role in facilitating the establishment of the scientific basis for modern medicine. In turn, the resulting technological advances in diagnosis and therapeutics, as well as the physicians trained in this environment, profoundly shaped the evolution of the contemporary health care economy in the United States.
At the time of Flexner's report, the physician community in the United States almost entirely comprised generalists.2 Although the care these physicians provided often lacked a scientific basis, ongoing relationships between patients and physicians formed the backbone of clinical practice. Today, many observers of U.S. health care believe that relationships between patients and physicians have become badly frayed. These observers believe that health care is too often viewed as a commodity for which return on investment receives more attention than the needs of patients.3 Physicians have become masters of caring for diseases, but they have lost much of the art of caring for patients.4 Physicians today constitute the “workforce”; they are employees who fill therapeutic niches and who strive to achieve “controllable” lifestyles for themselves. In the contemporary educational and practice environments, the generalist disciplines seem to be at grave risk. So, too, may be the health of the people of the United States; a variety of measures indicate that health care quality in the United States—as reflected by indicators such as infant mortality, measures of effective chronic disease management, and overall life expectancy—lags behind that of other nations.5
Although some might assert that the decline in the generalist disciplines represents an evolutionary process propelled by advances in biomedical knowledge and therapeutic technologies, we suggest that the decline may be the consequence of forces, largely unintended, resulting in part from the adoption of Flexner's reforms. In this article we will explore both how these forces stemming from Flexnerian reform of U.S. medical education influenced the proliferation of clinical specialties and how changes in the generalist and specialist distribution of physicians, along with changes in the financing of health care, have impacted the evolution of health care delivery in the United States. We will then elaborate a series of proposals for post-Flexnerian reform designed to restore the vitality of patient-centered care and of the generalist disciplines in U.S. medicine.
Flexner's1 analysis of U.S. medical schools at the beginning of the 20th century found many to be severely wanting.
The school catalogues abound in exaggeration, misstatement, and half-truths. The deans of these institutions occasionally know more about modern advertising than about modern medical teaching. They may be uncertain about the relation of the clinical laboratory to bedside teaching; but they have calculated to a nicety which “medium” brings the largest “return.”
And the response to Flexner's report was rapid and profound. The number of medical schools operating in the United States declined from 160 in 1904 to 85 in 1920. All remaining schools became university based, and all came under tight regulatory scrutiny (initially by the American Medical Association Committee on Medical Education and subsequently by its successor, the Liaison Committee on Medical Education) in terms of their curricula, facilities, and resources, including faculty.
Flexner believed that the primary functions for medical school faculty lie within the realms of teaching and scientific discovery.
Educationally, then, research is required of the medical faculty because only research will keep the teachers in condition. A nonproductive school, conceivably up to date today, would be out of date tomorrow; its dead atmosphere would soon breed a careless and unenlightened dogmatism.1
Yet, two decades after the release of Flexner's report, most medical schools still had limited research programs in place.6 In 1930, Congress enacted legislation transforming the National Hygienic Laboratory into the National Institutes of Health (NIH) and appropriated the first public funds to support biomedical research.7 NIH funding has subsequently grown from an annual allocation of $400,000 in 1938 to more than $23 billion in 2007.8 Much of this funding has been redistributed to U.S. medical schools, funding faculty research (as Flexner advocated) and fueling an almost incomprehensible growth in biomedical research. Perhaps as influential as the absolute amount of funding, though, is how this funding has been prioritized. NIH support has primarily fostered disease-oriented inquiry in the basic human biological and applied clinical sciences. The creation of not only institutes with focused areas of inquiry (e.g., the heart, the blood vessels and lungs, kidney diseases, neurological diseases, and stroke), but also these institutes' related study sections, produced narrowly defined areas of research inquiry. The advances that resulted from this research served to encourage specialization of the clinical disciplines as well.2
Within the clinical realm, Flexner seemed to anticipate that his recommendations could lead to increasingly prominent academic health centers (AHCs) and might also encourage specialization of services.
The clinical teacher should indeed not arbitrarily restrict his experience: he may wisely develop—preferably in close connection with the hospital—a consulting practice, assured thus that his time will not be sacrificed to trivial ailments. On the same basis, other university facilities are at the service of those who require unusually skilful aid; for at all points only good can come of educational contact with unsolved problems—practical or other.1
Nevertheless, clinical faculty practice remained very much a secondary focus of the AHC until the enactment of the Medicare and Medicaid programs in the mid-1960s. Care for the elderly and the underserved had theretofore represented a major element of the social contract between medicine and society at large, and this was particularly true of AHCs. This social contract broadly encompassed the provision of public support for medical education, including the charitable provision of care to needy patients, in exchange for their participation in the education of medical students and residents.6 In 1965, American medical schools had relatively small numbers of clinical faculty, and those faculty members focused primarily on medical education. Clinical practice consisted of limited consultative activities or service on the charity wards. The advent of Medicare and Medicaid allowed direct clinical revenue to be generated by the participation of faculty in the care of such needy patients. Further, Medicare funding, for the first time, provided medical schools with direct public support of their graduate medical education (residency and fellowship) programs.6
A third and perhaps more consequential impact of Medicare occurred in the context of physician reimbursement. Commercial insurance programs first appeared during the 1930s, covering primarily hospital care costs. Early (from the 1930s to the 1950s) approaches of physician compensation were based on “usual and customary physician fees” in which physicians arbitrarily assigned a fee to the services they rendered. Reimbursements determined on the basis of the specific nature of services rendered (relative value units) were first developed in the 1950s, but they were limited in impact. The introduction of Medicare in 1965 brought with it a series of initiatives to rationalize payment for health services on a much broader scale. The net result was the creation of a reimbursement system that favored procedurally oriented disciplines, which then resulted in the highly variable levels of physician reimbursement that occur today.2 In 1974, for example, orthopedic surgeons received nearly twice the annual compensation of general pediatricians and about one and one half times the annual compensation of family physicians and general internists. In 2007, orthopedic surgeons received nearly two and one half times the compensation of pediatricians and about twice the compensation of family physicians and general internists. Orthopedic subspecialists in the areas of joint replacement surgery and spine surgery, which did not even exist in 1974, currently receive about triple the annual compensation of their colleagues in primary care.9,10
The net result in the context of the AHC has been an explosive growth in the size of clinical faculties11 and a corresponding growth in the scope and financial impact of AMC clinical activities. In 1965, federally funded research provided about $350,000,000 to U.S. medical schools, accounting for about 40% of their overall revenue, while patient care and service-related revenue totaled about $49,000,000, accounting for just 6% of overall revenue. By 2007, federal research funding had grown to more than $15 billion, but it now accounted for only about 20% of overall medical school revenue while patient care and service income grew to nearly $36 billion in this period, accounting now for 50% of overall revenue.12 Rather than being dependent for funding, medical schools today are often the primary driver of an economic engine that sustains their parent universities. In a broader context, Anderson and colleagues13 describe the role of the contemporary AHC and its influence on shaping the evolution of contemporary clinical practice as follows:
Academic health centers have shaped the American health care system during most of the twentieth century.... The academic health center, encouraged by federal initiatives, has played major roles in medical innovation and has been the focus of most basic and clinical research in this century. It is the place where most new technologies have been adopted and evaluated, where health care practitioners have been trained to use the most sophisticated equipment and the most innovative medical practices.
Even in his wildest dreams, Flexner could not have imagined these developments. Indeed, the faculty clinical practice model that has developed in American medical schools would likely be abhorrent to Flexner.
But a consulting practice—developed in a professional or commercial, rather than a scientific spirit, may prove quite as fatal to scientific interest as general practice. University hospitals, academic salaries, etc., make the conditions in which clinical medicine may be productively cultivated. They do not create ideals; and without ideals, superabundant and highly paid consultations are perhaps as demoralizing as superabundant, low-priced “calls.”1
The direct delivery of extensive clinical services by AHCs gave medical schools the wherewithal to support the production of physicians who were, in turn, essential in helping sustain the AHCs' clinical programs. Within 15 years after the passage of Medicare (i.e., by the early 1980s), commercial insurance providers also adopted the differential levels of reimbursement for clinical services established through Medicare. As a result, specialty- and subspecialty-based clinical faculty members played increasingly prominent roles in AHCs, and the graduate medical education programs in their disciplines rapidly expanded—as did student interest in these disciplines. A commensurate decline in the number of U.S. students entering graduate training in the generalist disciplines began. This decline clearly affected the primary care disciplines of family medicine, general internal medicine, and general pediatrics, but it also affected student career interest in the generalist tracks of other specialties such as surgery.14,15 Physicians trained during the later part of the 1970s, and subsequently during the 1980s and 1990s, fundamentally reshaped the composition of the U.S. physician workforce and contributed to a literal redefinition of health care in the United States. Paraphrasing Dwight Eisenhower's famous speech describing the military–industrial complex, Arnold Relman,16 writing in 1980, described the emerging for-profit sector in U.S. health care in the following words:
This new “medical–industrial complex” may be more efficient than its nonprofit competition, but it creates the problems of overuse and fragmentation of services, overemphasis on technology, and “cream-skimming,” and it may also exercise undue influence on national health policy.
However, during the decades of the 1980s and 1990s, important countervailing forces emerged. First, this period saw the widespread introduction and subsequent evolution of managed care as a method for financing health care. Philosophically based on principles of distributed public health as articulated in the concepts of community-oriented primary care and enabled by federal legislation creating health maintenance organizations, managed care sought to rationalize the delivery of health care services taking into consideration need, costs, and efficacy of services. These programs featured a strong foundation of primary care “case managers.” Costs savings derived from effective care management were supposed to be funneled back into supporting services for members.
Second, the federal government ventured into the arena of health workforce policy through the creation of the Council on Graduate Medical Education (COGME). COGME's charge was to advise Congress and the secretary of health and human resources on matters pertaining to the physician workforce including physician supply and distribution, physician training issues, and the financing of physician training. In its early reports COGME projected an emerging surplus in the total number of physicians, but it also warned of a maldistribution of the workforce in terms of both geographic and specialty mix. Anticipating the preeminence of managed care delivery models, COGME recommended an increase in training positions for generalist specialties, particularly the primary care disciplines.17
Buoyed by an initial enthusiasm surrounding managed care and prominent public advocacy supporting expansion of primary care, this period saw a significant upswing in student interest with respect to careers in the generalist disciplines. However, as managed care matured, and in response to the opportunity to extract substantial levels of wealth from the financing of health care services, the not-for-profit plans, which had previously predominated, were transformed into for-profit, publicly owned corporate entities. Surplus revenues generated by the plan became shareholder dividends, and primary care case management became a device to contain costs by restricting patient access to health care services. Increasing levels of costly administrative oversight further diminished resources available for patient care. Primary care physicians, previously seen as effective case managers, were now vilified by patients and their specialty colleagues alike as “gatekeepers.”18
Perhaps the signature health policy event of the 1990s was the proposal of, and then subsequent failure to adopt, an ambitious health care reform plan during the initial years of the Clinton administration. The Clinton health care plan embraced many managed care principles of primary-care-based case management. Although not opposed to primary care per se, an array of special interest groups including insurers, hospitals, and physician specialty groups resisted the plan's reimbursement structure and cost-control mechanisms, as well its limitations on patient access to specialized services, and thus played a critical role in ensuring that the plan failed to pass.19 In the wake of the Clinton health care reform failure, a number of limited proposals addressing issues of access and quality have subsequently emerged at both the federal and state levels.20 Further, in the 1990s, in terms of workforce policy, COGME, facing conflicting analyses of need, turned its attention to other issues, including a projected physician shortage in most if not all specialties, a need to train additional women and minority physicians, and strategies to improve access to health care services.21
By the end of the 1990s, managed care as a broad set of organizing principles for the delivery of health care was no longer credible. What remained (and remains today) are remnants of case management designed primarily to constrain costs and maximize shareholder benefit.22 Although not exclusive to the primary care disciplines, studies suggest that physicians became progressively more dissatisfied with medical practice throughout the final two decades of the 20th century. Physicians identify managed care, with its attendant productivity and administrative demands as well as its perceived impact on decreasing physician autonomy, as a major source of this dissatisfaction.23
Not surprisingly, student interest in primary care also declined. In 1998, nearly 36% of graduating medical students indicated interest in pursuing a career in primary care. That number declined to 21% in 2002.24 There is evidence that interest in the generalist disciplines among U.S. medical students has decreased even more precipitously during recent years. A survey of medical students graduating in 2007 from 11 U.S. medical schools indicated that only 2% of graduates were pursuing careers in general internal medicine.25 While international medical graduates (IMGs) subsequently fill a large number of internal medicine residency positions not filled by U.S. students during the match, data suggest that IMGs entering internal medicine residencies have a high likelihood of pursuing subspecialty training.26 IMGs also largely fill unfilled positions in family medicine after the match. However, unlike internal medicine, for which the number of positions offered declined by 140 (5%) between 1998 and 2008, the number of family medicine residency positions offered during this same period decreased by 639 (19.3%).27 In contrast, U.S. medical student interest in pediatrics, after a period of decline in the 1980s, increased during the 1990s and has remained fairly steady since that time. This may be strongly related to the increasing number of women entering medical school during the past two decades—as a high level of career interest in pediatrics exists among women medical students. Some research has shown that lifestyle considerations, especially the desire to have a part-time career, are the most significant factors influencing this career decision. A trend toward subspecialization in pediatrics that began in the 1970s reversed in the 1990s. However, the most recent data available suggest that this may be changing, with increasing levels of interest once again in subspecialization.28,29
Osteopathic medical schools also make important contributions to the physician workforce. Differing substantially in philosophy and structure from U.S. MD-degree-granting medical schools, osteopathic medical schools have historically strongly embraced the preparation of physicians for generalist careers. However, during the past two decades, there has been a dramatic growth in undergraduate osteopathic medical education without concomitant growth in osteopathic graduate medical education. The relative scarcity of osteopathic residency positions, combined with a dramatic growth in available Accreditation Council of Graduate Medical Education residency positions, has resulted in a dramatic shift of osteopathic students to MD-degree-granting oriented graduate medical education programs.30 As the number of new osteopathic schools has grown and class sizes of existing schools have expanded, an increased mix of MD and osteopathic students during the third- and fourth-year clinical rotations has occurred.31 One important consequence of this intermixing seems to be that the factors influencing specialty choice among both MD and osteopathic students have now become quite similar.32
Few would disagree that health care in the United States in 2010 includes the most highly scientifically based, technologically sophisticated, and potentially efficacious diagnostic and therapeutic modalities in the history of humankind. Yet, disturbing trends also exist. Both access to services and disparities in quality based on socioeconomic status, race, and geographic location remain problematic for large segments of the U.S. population. Although the United States spends a higher proportion of its gross domestic product on health care than other developed countries do, the health status of its population based on common population-based health indicators lags behind those same countries.33 As the costs of health care continue to increase, so do the numbers of Americans who have no health insurance. Market forces have proven ineffective in regulating expenditures, and efforts at ensuring quality in this context create additional administrative and regulatory burdens which further increase costs.34 The prevailing system is no longer sustainable on either a moral or economic basis.
For much of the 20th century, academic medicine, as previously noted, engaged in a social contract that provided superior care to patients in exchange for their participation in the education of physicians. That social contract has now eroded, and the money culture that dominates the academic health system has led to distortions in medical education and to our present maldistribution of physicians by specialty. Reflecting on the impact of Flexner's reforms, it is ironic that any reform of medical education must now begin with reform of the health care delivery system itself rather than the other way around.
Proponents of a national single-payer program believe that such a program would be the most transformative reform. Such a model could transition the U.S. system toward not-for-profit care, provide a structure to increase compensation to physicians in shortage fields (including primary care, psychiatry, and geriatrics), increase access to care while decreasing bureaucracy and waste, render care more affordable for all Americans through simplified administration and more effective cost containment, and make the U.S. health care system more accountable for its access, quality, value, and equity. Given the current plans under consideration, more incremental proposals for health care reform are the ones that are likely to pass. Analysts agree, however, that whatever system emerges will require a strong foundation of generalist providers to achieve a rational and efficient delivery system.34 Recent experience in Massachusetts has demonstrated that simply providing broad insurance coverage to patients will not adequately address issues of access to care.35 Ensuring access to care also requires having an appropriate distribution of generalist and specialist physicians.36 A strong core of generalist physicians will facilitate a rebalancing of health care delivery with an increased focus on health promotion and primary prevention, provision of improved secondary prevention services through effective chronic disease management, and efficient coordination of diverse specialty services for management of complex problems.34 The physician workforce currently training in U.S. AMCs no longer provides this core, and we believe that this must change.
Although differences in income based on levels of required training and respective levels of practice-related difficulty, stress, or time commitment are not unreasonable, the current system of reimbursement in the United States has led to disproportionately wide differences in physician compensation. Reforming how physicians are compensated in order to narrow this gap is essential to rebuilding primary care. Physician reimbursement patterns in countries that have organized national health delivery systems, such as the United Kingdom, have in fact realized more proportionate levels of compensation.37 Reimbursement reforms will also help to rein in inappropriate and unnecessary services that are overreimbursed in today's system.38
Further, if primary care practice is going to once again capture the imagination of medical students, it must reengineer its prevailing care delivery model.39 Initiatives such as the Future of Family Medicine Project include a detailed outline for practice transformation that involves patient-centered care using a medical home model, improved access to services, team-oriented collaborative care using both physician and nonphysician care providers, and a focus on quality that maximizes the effective use of information technologies and evidence-based medicine.40
Flexner identified selection of students, allocation of resources to support medical education, and the structure of the medical school curriculum as the key elements of American medical education in need of reform at the beginning of the 20th century.1 We believe that the time has come for a new set of 21st-century post-Flexnerian reforms in each of these three areas. Such reforms are necessary not only so that new physicians receive the training needed to provide effective patient-centered care and to rebalance the physician workforce but also so that the provision of medical care to all segments of the U.S. population will be possible at an affordable cost. Our suggestions are not necessarily prescriptive. Rather we present them to stimulate dialogue.
U.S. culture celebrates the triumphs of the biomedical enterprise. Mass media influence not only what the public learns about health topics but also how people feel about these topics and how they behave in relation to making consumer choices.41 Beyond influencing trends in utilization of health care services, exposure to the contemporary popular culture of health care may be impacting the decisions of students who choose to apply to medical school and the decisions of medical school admissions committees who review their applications. A U.S. News and World Report approach to judging medical schools that focuses on faculty academic reputation and research expenditures on the one hand, and student Medical College Admission Test scores on the other, may be influencing the types of students who choose to apply to medical school, the types who are successful in gaining admission, and the choices matriculants subsequently make in terms of specialty training. Physician educators and administrators need to be sure that students who might be interested in the generalist disciplines are also among those who are applying to and entering medical school. U.S. medical schools should also be responsible for tracking the subsequent careers of the students they admit and for measuring their graduates' impact on the health of their communities. Solving access issues may be critically linked to having a physician workforce derived from diverse socioeconomic, ethnic, and geographical backgrounds.42 Access to U.S. medical schools is problematic for important segments of society. Seventy-five percent of U.S. medical students come from families whose income is in the upper two quintiles.43 This circumstance impacts students well before they get to medical school: A majority of students entering medical school complete their undergraduate education at a relatively small number of highly selective colleges and universities,44 and students entering these colleges and universities must, in turn, have access during their high school years to enrichment programs such as advanced placement coursework, tutors, and SAT preparation classes—enrichment activities that are often limited to children raised in more affluent communities.
Recent initiatives have proposed refocusing the medical student selection process so that admissions personnel weigh factors beyond proficiency in science courses and performance on standardized tests.45,46 We propose that medical schools adopt such initiatives so that they can foster increased diversity among their student populations from not only racial, ethnic, and cultural perspectives but also in terms of their students' economic and geographic backgrounds. Providing public funding to support all or a largely expanded number of students attending medical school would also likely encourage a much broader range of applicants, thus helping contribute to a more diverse professional community. Creating a service commitment for all physicians at the conclusion of their graduate training that they could fulfill in a wide variety of settings would further improve access to care, particularly in geographically remote areas.47 In addition, medical schools need more effective strategies to shift the emphasis from the subspecialties to primary care generalists. Reexamining the allocation of funding for graduate medical education will likely represent a key piece of this puzzle; additional funding must be provided to support residency training in the primary care specialties.48,49 The following observation of Jeremiah Barondess50 suggests the breadth of this challenge:
Alteration of the structure of the health care system, including the physician workforce mix, can only be informed if the education and training system in medicine joins with the training program accreditation and board certification processes to come at these issues primarily through the lens of patient and population need, rather than the needs of the profession.
In addition to changing admissions policies and reallocating funding, major curricular reforms are also necessary. Although these reforms are yet to be fully defined, several themes are clear. The medical education process should be tied to defined outcomes including both the desired composition of the physician community being trained and objective measures of the quality of care (including both patient satisfaction and desired clinical outcomes) that graduates deliver. In the words of Steven Woolf,
Health is much more than health care. Diseases are mediated by factors outside the clinical setting such as personal behaviors and environmental exposures.51
A new curriculum will need to place greater emphasis on the modern social sciences such as sociology, cultural anthropology, behavioral psychology, and economics, all of which have matured since the time of Flexner's report.52 This reform should help to rebalance medical education from its current excessive focus on disease management to a greater emphasis on population-based health improvement. Disease management has created a preoccupation with technology that has affected physician training. Beyond ensuring technologically oriented competency, medical educators need to develop physicians who are skilled at listening to and talking with patients. Effective communication with patients must be emphasized throughout the education continuum, not merely during the first years of medical school.53 As the costs of care continue to escalate beyond the reach of many Americans, and as physicians prosper from delivering medical care, whether needed or not, ethical issues in medicine multiply by the day. Except for a few leading centers, teaching of and research into ethical issues are largely neglected. Adding a new emphasis to ethics and the physician–patient relationship in the curriculum will help to prepare graduates to better meet the needs of 21st-century medicine. This approach can also help to restore credibility and professionalism, much of which the profession of medicine has lost, as evidenced by the public view that medicine has increasingly become just another self-interest group.54 Edmund Pellegrino55 gives us this perspective and challenge:
Medicine is at heart a moral enterprise and those who practice it are de facto members of a moral community. We can accept or repudiate that fact, but we cannot ignore it or absolve ourselves of the moral consequences of our choice. We are not a guild, business, trade union, or a political party. If the care of the sick is increasingly treated as a commodity, an investment opportunity, a bureaucrat's power trip, or a political trading chip: The profession bears part of the responsibility.
Determining the quality of health care delivery demands that the abilities of those who are providing the services be objectively measured. Similarly, advancement in medical education should move from a system that measures courses completed or time elapsed from novice trainee to independently practicing physician to one that measures competencies attained including knowledge acquisition, development of clinical skills and reasoning abilities, and demonstration of professional behaviors. The current medical education system in the United States defines competency as an attribute of the individual physician, whereas care outcomes depend on the ability of interdisciplinary teams of professionals working together. Medical education today is woefully lacking in effective strategies of teaching such teamwork. Perhaps the time has come to reconsider the traditional disciplinary boundaries and sites of training that define the clinical education of physicians.47,53,56
Modern medicine also demands sophisticated information management skills. Evidence-based practice and the application of information technology are revolutionizing medicine's capacity to measure and improve clinical outcomes. New technologies and procedures often come to the market without adequate evaluation or oversight. Clinical practice guidelines ideally should improve the quality of care, but they are too often biased by special interests.57 Informed by the latest science and information technologies, teachers and learners at all levels with guides to best practices can provide evidence-based medicine across the spectrum of medical care from screening and early diagnosis to treatment and follow-up care. To facilitate development of a robust curriculum in this area, health care providers need a new, science-based federal agency to evaluate and recommend policies for coverage of new technologies and services. Such a “Comparative Effectiveness Institute” needs to be well staffed and funded, be nonpartisan and not-for-profit, maintain a societal perspective, have authority to effect policy, and enjoy full independence from political interference. Other countries have accomplished this objective well, as illustrated by the United Kingdom's National Institute for Health and Clinical Excellence.58
Adding such breadth to an already highly crowded medical school curriculum will necessarily require careful consideration of what faculty can reasonably cover. Achieving a closer and more meaningful integration of elements in the premedical, undergraduate, and graduate medical education curricula will be crucial in this context, as will ensuring that ongoing continuing medical education efforts meaningfully address maintenance of physician competence across the breadth of their professional careers.
We have indeed in America medical practitioners not inferior to the best elsewhere; but there is probably no other country in the world in which there is so great a distance and so fatal a distance between the best, the average, and the worst.1
These words, which Flexner used to describe the status of U.S. physicians at the beginning of the last century, might be aptly applied today to describe the broader status of health care. The United States now faces a health care crisis in which the middle class, together with lower-income people, have great difficulty in gaining access to even basic medical care. The public has lost faith in organized medicine as an answer to this crisis and tends to see physicians as part of the problem—not part of the solution. If the medical profession can put its own interests aside and strongly advocate universal coverage for all Americans, it can reclaim much of its traditional legacy of service. Given the stakes involved for powerful vested interests, reforming health care will be no easy task.59
Once again, health care reform is being actively debated at the national level. The time for the public to engage in this dialogue is now, and we believe that this dialogue should extend broadly to include roles physicians should play and how those roles meet the needs of patients. The academic medicine community must decide how active it wishes to be in this dialogue, and it must also confront important existential questions regarding the continuing contribution of the generalist disciplines to the physician workforce. Some have brought forward cogent arguments supporting the provision of primary care services by nonphysician health care providers.60 Ideally, evolving practice models will allow collaborative primary care practices to develop. However, if instead the result is the loss of the generalist-physician primary care disciplines, the nature of the unique bond between patient and physician epitomized by the Hippocratic tradition will likely also be lost as physicians will increasingly provide only fragmented and episodic technical services to patients. If this occurs, we believe medicine as a professional calling will be severely diminished. Given the aging of the U.S. population and the increasing burden and complexity of chronic disease management, we believe that the health of the American public would also likely suffer from the loss of generalist physicians.61 A window of opportunity now exists to make sure that this outcome does not happen. Just as Abraham Flexner seized the opportunity at the beginning of the 20th century to advocate meaningful reform of medical education, we believe that academic medicine must now play a leading role in a new process of reform.62 Our country's ability to provide affordable, equitable, efficacious, and high-quality care to the American people in the 21st century hangs in the balance.
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The publication of the Flexner Report in 1910 had an immediate and enduring impact on the training of African American physicians in the United States. The Flexner Report's thesis, “that the country needs fewer and better doctors,” was intended to normalize medical education for the majority of physicians, but its implementation just 48 years after the Emancipation Proclamation obstructed opportunities for African Americans pursuing medical education and restricted the production of physicians capable of addressing the health needs of a nation that would grow increasingly diverse across the century.
This article provides a working definition of structural racism within academic medicine, reviews the significant physician workforce diversity initiatives of the past four decades, and suggests the most successful of these possess strategies common to addressing structural racism (community empowerment, collaboration, clear and measurable goals, leadership, and durable resources). Stymied by popular ballot initiatives, relentless legal challenges, and dwindling funds, current and future efforts to increase diversity in medicine must maintain a focus on addressing the active remnants of structural racism while they build on the broad benefits of diversity in education and medicine. Despite creative and tireless efforts, no significant progress in expanding diversity within the U.S. physician workforce can be made absent a national effort to address this enduring barrier in the collective social, economic, and political institutions. The centennial of the Flexner Report is an opportunity for the academic medicine community to renew its commitment to dismantling the barriers to diversity and improving medical education for all future physicians.
The big picture is still the subtleties and the sophistication that characterize the maintenance of the status quo. - —John Hope Franklin, 2009
In 1896, the U.S. Supreme Court's decision in Plessy v Ferguson provided the legal foundation for two Americas, one African American and one white. Justice Henry Billings Brown's opinion on behalf of the court upheld the Fourteenth Amendment's commitment “to enforce the absolute equality of the two races before the law”1 but eviscerated its power nonetheless by declaring,
in the nature of things, it could not have been intended to abolish distinctions based upon color, or to enforce social, as distinguished from political, equality, or a commingling of the two races upon terms unsatisfactory to either.1
We begin this reflection on the Flexner Report2 and its impact on the education of minority physicians—particularly African Americans—with this ruling because Plessy v Ferguson ordered society in the United States in 1909, when Abraham Flexner embarked on his visits to 155 medical schools. Whether by train or motor carriage, Flexner passed through the two Americas along country roads and city streets. He was keenly aware of them, interacted with both, and when he sat down to write his report, now commemorated in this centennial issue of Academic Medicine, Flexner codified the two Americas into the plans for improving the education of U.S. physicians.
The history of racial segregation in the United States has had an enduring impact on our relatively recent history of efforts to build racial and ethnic diversity in the nation's medical schools. Despite the powerful voices among Flexner's predecessors, contemporaries, and successors that challenged segregation, our country has been a segregated society longer than it has been a racially integrated one. Throughout the history of academic medicine in the United States, there have been strong advocates for ending segregation, challenging discrimination, and eliminating disparities in health care. Recognizing the impact of Plessy v Ferguson (among other legal impediments) and the fundamentals of institutional racism that enabled its proliferation helps explain why change—however logical, ethical, and beneficial—is taking so long.
Despite these enduring challenges, what have been the key elements of effective approaches to building racial and ethnic diversity in medicine? What work remains? Knowing our history can be a source of new ideas for continuing our work to build a diverse and inclusive physician workforce that is prepared to care for a growing and diversifying population in the United States.
The United States today is a very different place than it was in Flexner's time. Some medical schools led early initiatives to build racial and ethnic diversity among their students and faculty well before the federal government and the profession mandated change. The Association of American Medical Colleges (AAMC) has acknowledged that its role in history has at times “[fallen] short of our ideals” and is now a recognized stalwart in advocating for the benefits of diversity in education.3 Other professions look to medicine for guidance in replicating the successes we have achieved through diversity-building programs and policies. Still, after 30 years of effort, we are often confronted with the startling realization that we have made very little progress in expanding the cadre of racial and ethnic minority medical school graduates.
In 1968, 130 African American physicians graduated from U.S. medical schools.4 Four decades later, 1,109 African American physicians graduated from U.S. medical schools, a nearly ninefold increase.5 Beneath the surface of these numeric increases, however, are disturbing trends. In the past decade, the pattern of increase has stalled at an average of 1,133 African American medical school graduates (7% of total graduates each year).6 Meanwhile, the proportion of African Americans in the U.S. population (12.8% in 2008) continues to rise.7 How is it possible, people rightly ask, that the proportion of African American physicians to African Americans in the U.S. population is now actually lower than it was in 1910 (2.2% versus 2.5%, respectively)?8
Too often, the assumption is that these efforts have been ineffective. More recently, and ironically, efforts to build racial and ethnic diversity have been attacked for diminishing the opportunities available to white9 and Asian American students.10 And, with the election of the first African American president, we now face changing expectations that our society has entered a “postracial” era. The day after the presidential election in 2008, Joe Klein11 described a new racial climate in the United States as “a place where the primacy of racial identity—and this includes the old, Jesse Jackson version of black racial identity—has been replaced by the celebration of pluralism, of cross-racial synergy.” We posit, however, that mistaken optimism can easily undermine perceptions of the necessity for diversity building efforts.
It may be impossible to quantify the impact segregation has had on the quality of medical education in the United States and on the health of the nation. The Institute of Medicine's report, Unequal Treatment, links the devastation of racial and ethnic disparities in health care to “the context of broader historic and contemporary social and economic inequality, and evidence of persistent racial and ethnic discrimination in many sectors of American life.”12 Research on how educational disparities affect the country's competitiveness in the global marketplace has now emerged along with research on the benefits of diversity to improving the education and health of all.13–15 In their recent article on the ethical foundation of medicine, Kirch and Vernon16 observe, “It seems that the structure of incentives in the current health system stimulates behavior that marginalizes considerations of social justice, leaving it seldom emphasized.” So too, our flawed relationship to racial justice—both past and present—is inextricable from the inequities found in our current health system.
There remains much to learn about the century of organizing and educating, antagonizing and resisting, holding on and helping out that resulted in the successful reversal of legalized racial segregation in the United States. As the historian Gerda Lerner17(p201) has cautioned, what we do about our history matters: “A meaningful connection to the past demands, above all, active engagement.” As the nation's demographics change dramatically over the coming decades, these lessons will be critical to ensuring we pursue focused, efficient, and effective efforts to accrue the educational and health benefits of diversity that will ultimately improve the health of the nation.
To complete his report on the status of medical education in the United States, Abraham Flexner traveled the country to visit 155 medical schools. Often accompanied by N.P. Colwell, the secretary of the American Medical Association (AMA),18 Flexner conducted his expeditions regionally, visiting 26 schools in southern states in January and February 1909 before heading into the Northeast, the Midwest, and West later that year.19 The Flexner Report contains careful details of the variations in medical education he encountered. His report also contains subtle portraits of the country and its people. He observes “stranded small groups in an unpromising environment,” and people “simply huddled... thickly at points on the extreme margin.”2(p15) His equation for improvement and modernization—fewer, better trained doctors—was a repudiation of commercialized medicine. He argues,
The overwhelming importance of preventive medicine, sanitation, and public health indicates that in modern life the medical profession is an organ differentiated by society for its own highest purposes, not a business to be exploited by individuals according to their own fancy.2(p19)
Clearly, the highest aims of his reforms were to improve the health of the people he had encountered.
As many of the articles in this centennial issue demonstrate, elevating medical education from an unfettered commercial enterprise to a regulated professional degree strengthened the overall health of Americans. At the turn of the century, however, inequalities in access to and quality of health care were extreme for African Americans. Apart from charity hospitals and those established by the Freedman's Bureau, access to modern health care did not exist. In large part, the relative proliferation of for-profit medical education for African Americans was directed at this need. However, for Flexner, who championed the closing of all for-profit medical schools as essential for improving the overall quality of medical education, standards for the benefit of the majority trumped nuanced strategies for the benefit of African Americans. Again, African Americans would be left to bear the weight of inequity. Flexner writes,
Pending the homogenous filling up of the whole country, inequalities must be tolerated.... The question is, then, not merely to define the ideal training of the physician; it is just as much, at this particular juncture, to strike the solution that, economic and social factors being what they are, will distribute as widely as possible the best type of physician so distributable.2(p13)
Symbolically, Flexner addresses “The medical education of the negro” in a separate, two-page chapter of his report (just as he separated his observations about women in medicine). Flexner promoted the limited education of the African American doctor as a service to “his own race,” but also for the larger purpose of protecting whites from the African American population's potential to spread disease:
The negro must be educated not only for his sake, but for ours. He is, as far as human eye can see, a permanent factor in the nation. He has his rights and due and value as an individual; but he has, besides, the tremendous importance that belongs to a potential source of infection and contagion.2(p180)
The basis of Flexner's model for reform, that every medical school should be integrated into a university with a sufficient endowment and a university hospital, was a severe challenge for many schools.Cited Here... And although Flexner described a separate “mission” for African American medical schools, these schools were not exempted from demonstrating the same level of institutional resources that were expected of predominantly white medical schools. Flexner writes, “Make-believe in the matter of negro medical schools is therefore intolerable. Even good intention helps but little to change their aspect. The negro needs good schools rather than many schools.”2(p180) The financial requirements of a medical school, as Flexner estimated, were steep: “A university department in one of the fundamental medical sciences, none too elaborately provided, cannot then, on the average, be effectively maintained for less than $10,000 to $15,000 per anum.”2(p129) His estimate for the annual cost of maintaining a 200-bed hospital exceeded $150,000.2(p131) For the medical schools educating black physicians at the time (Table 1), the financial requirements alone were an impossible benchmark. When coupled with the organizational and educational requirements, most medical schools for African Americans were doomed. Flexner writes, “Of the seven medical schools for negroes in the United States, five are at this moment in no position to make any contribution of value to the solution of the problem.”2(p180) Additionally, Flexner acknowledged that Howard University College of Medicine and Meharry Medical College were, “of course, unequal to the need and the opportunity,”2(p181) but neither the Flexner Report, nor the AMA, nor the AAMC provided plans to help these schools to achieve independent economic viability.20(p74-75)
Table 1 Historically Black Medical Schools in the United States Visited by Abraham Flexner
The reform plan's impact on the education of African American physicians, therefore, was predictably and drastically inequitable. Todd Savitt's research documents how the combined requirements of the AMA's Council on Medical Education (CME) and the Flexner Report forced the closure of all but two predominantly African American medical schools (Howard and Meharry) and severely limited the opportunities for African Americans seeking medical education.20(p73-74) There can be no doubt that these closures affected the size of the African American physician workforce in the 20th century. Race and ethnicity data compiled by the AAMC beginning with U.S. medical school graduates in 1950 show a total of 25,423 African American physicians graduating from 124 U.S. medical schools between 1950 and 1998. Of these physicians, 7,017 (28%) graduated from the three historically African American medical schools (Morehouse School of Medicine opened in 1978).21 Not accounting for variations in class size or the acceleration of diversity efforts after 1968, each of the remaining 121 schools graduated an average of just over three African American physicians per year during the same 48-year period.
For decades, African American students challenged Plessy v Ferguson, suing for the right to access state universities and graduate schools. These schools' responses illuminate their commitment to enforcing segregation. For example, schools denying qualified African American students admission would offer to pay their tuition at schools out of state (as in the case of Lloyd Gaines and the University of Missouri School of Law) or open separate “programs” (as in the case of Heman Sweatt and the University of Texas School of Law).22 The University of Oklahoma constructed an “anteroom” complete with desk and chair to keep George McLaurin, a veteran teacher, separated from white students in the school's graduate education program.22 In 1949, The National Medical Association (NMA) petitioned the AAMC to “issue a statement of policy to the effect that our medical schools should open to all without discrimination as to ancestry or religion.”23(p519) The AAMC's Executive Council's response was to maintain that it never “interfered with the admission policies of any of its member colleges.”23(p519)
In her theoretical framework for explaining institutional racism, Dr. Camara Jones24(p1213) uses the parable of a gardener planting red and pink seeds in separate flower boxes. Because of her preference for red over pink, “[the gardener] plants the red seed in the rich fertile soil and the pink seed in the poor rocky soil.” The healthy red flowers that sprout confirm her preference for the red flowers, and over time that preference is transformed into a belief that red is better than pink. Jones explains the key elements that characterize institutional racism:
There is the initial historical insult of separating the seed into the [two] different types of soil; the contemporary structural factors of the flower boxes, which keeps the soils separate; and the acts of omission in not addressing the differences between the soils over the years.24(p1214)
Jones argues that recovery must address the structural factors: “We have to break down the boxes and mix up the soil, or we can leave the [two] boxes separate by fertilizing the poor soil until it is as rich are the fertile soil.”24(p1213)
Medical education after Flexner looked very much like the parable of the separate flower boxes. Medical education at predominantly white institutions flourished with unprecedented innovation and growth. Meanwhile, although Howard and Meharry offered medical students solid educations, they constantly struggled to survive. Down the pipeline, the academic preparedness of African American students was hampered by inequities in K-16 education. Up the physician-education continuum, African American physicians were barred from membership in professional societies and were denied opportunities to continue learning and assuming leadership positions. Medical school faculties remained white. And, these predominantly white institutions became the standard by which quality and prestige were measured. Ironically, we now know that the education of all physicians was stunted, for very few physicians received their training in diverse educational environments. Ultimately, however, it was patients of color who bore the brunt of these shortcomings. The Rev. Dr. Martin Luther King25 observed, “Of all the forms of inequality, injustice in health is the most shocking and the most inhumane.” Segregation became a health disparities dynamo.
Two Americas meant separated health care, separated medical education, and separated professional organizations. Forty four years would pass after the Flexner Report before the Supreme Court would rule that separate was not, in fact, equal (Brown v Board of Education, 1954), and yet another 15 years would pass before the AAMC committed itself fully to ensuring African Americans, and all minority students, have equal and meaningful access to medical schools (Figure 1).
Figure 1 Change (and projected change) in U.S. demographics and historical events affecting diversity building efforts in medical education, 1850-2050. Population data through 2009 are from Table 1. United States—Race and Hispanic origin: 1790 to 1990. U.S. Census Bureau. Available at: http://www.census.gov/population/www/documentation/twps0056/twps0056.html . Accessed October 21, 2009. Population projections from 2010 to 2050 are from Table 1a. Projected population of the United States, by race and Hispanic origin: 2000 to 2050. U.S. Census Bureau. Available at: http://www.census.gov/population/www/projections/usinterimproj . Accessed October 21, 2009.
In 1954, based largely on precedents set by the Supreme Court cases of the men described above, lawyers from the National Association for the Advancement of Colored People (NAACP) succeeded in persuading the Supreme Court to overturn Plessy v Ferguson. The Supreme Court's decision in Brown v Board of Education and the Civil Rights Act of 1964 initiated the requirement that universities—and medical schools—comply with desegregation. The decades of determined educational and professional segregation, however, and the delay resulting from some institutions' interpretation of the language, “all deliberate speed,” culminated in a momentum for segregation that has not been swiftly or simply reversed.22
Anticipating the Supreme Court's decision in Brown v Board of Education and the passage of the Civil Rights Act in 1964, the AAMC began seeking ways to promote integration in medical education. In 1968, the AAMC joined with the AMA to “endorse the position that all medical schools should now accept as a goal the expansion of their collective enrollments to a level that permits all qualified applicants.”26 The AAMC also began to collect information from its member schools about efforts at medical schools to enroll racial and ethnic minority students, which it published (and continues to publish) in Minority Student Opportunities in United States Medical Schools. Entries in the first edition ranged broadly in commitment and sophistication; with some schools reporting no special programs while others describe fairly extensive initiatives that include summer enrichment activities for high school students, outreach and recruitment at historically African American colleges and universities, inclusion of African American faculty on admissions committees, as well as financial and academic support. Many of the self-reports share the observation that the applicant pool was woefully insufficient, as in the example described below:
During the past several years, our applicant pool has expanded from eleven hundred to thirteen hundred, including no more than eight to twelve applicants who are known to be black. These applicants largely are very poorly prepared to compete in this medical school of known high standards; hence, our enrollment of black applicants has been disappointingly small.
To attempt to enlarge the pool of applicants we have searched diligently among the students of the predominantly black colleges and find that premedical students there are very scarce.
Lately we have visited the largely black high schools of the City of Houston in search of high school seniors who elect medicine as the progress to college. In this city of 1.6 million, our diligent search turns up less than twenty persons who will be premedical students in college. This critically small pool of possible applicants projected during the next several years has induced Baylor to prepare several activities of a recruitment nature designed to increase the pool beginning at the junior high school age. However, despite extensive efforts to recruit, support, and foster medical education in the black minority we are pessimistic about prospects for early improvement statistics of black med students.27(p5)
At about the same time, medical schools, with the help of the AAMC, began exploring ways to strengthen the admissions process to broaden consideration of medical school applicants' preparation for medical school and their potential for success. These nascent steps towards what is now called holistic review involved a series of workshops called the Simulated Minority Admissions Exercise (and later the Expanded Minority Admissions Exercise) that prepared medical school admissions panels to identify students' noncognitive strengths (e.g., altruism, leadership abilities, etc.).
Attention to the admissions process required a simultaneous exploration of the role of educational disparities and racial stereotyping in the disparate outcomes of students' performances on outcomes on standardized tests, such as the Medical College Admissions Test (MCAT). Since first being administered in 1928, aptitude testing for medical applicants has gone through five eras, and the current version of the MCAT is now undergoing comprehensive review as well. Leaving aside the substantial literature demonstrating and discussing the predictive validity of the MCAT, it is important to acknowledge that testing and considerations of test scores by admissions committees began during a period of U.S. history when academic preparation and expectations were highly affected by racial segregation and stereotypes. Medical school admissions committees, facing an increase in their applicant pools and growing competition for admissions to highly selective institutions, relied increasingly on the MCAT as a tool in admissions decisions. As McGaghie28 notes, “Enlightened MCAT design and development was not necessarily matched by enlightened interpretation and use of MCAT scores for medical school admission decisions.”
Extensive outreach and pipeline initiatives, including affirmative action that focused on population parity, and attention to admissions processes were the dominant mechanisms for increasing diversity in medical education in the 1970s and 1980s. Although application data demonstrate progress (Figure 2), the efforts to rapidly increase diversity at the nation's medical schools were anemic in the face of the complexity and enormity of the disparity. Writing in 1968, W. Montague Cobb,29(p331) president of the NMA, anticipated the severity:
Figure 2 Number of U.S. medical school applicants by race and ethnicity, 1997-2007.**White, Asian, black, and Native American are non-Hispanic. Since 2002, individuals have the option of reporting both their race and ethnicity alone or in combination with some other race or ethnicity. In this figure numbers are reported for race alone. Source: AAMC Data Warehouse: Applicant Matriculant File, as of December 11, 2007. †From 1974 to 2001, includes Mexican American, Puerto Rican, and other Hispanic. Since 2002, includes Cuban, Mexican American, Puerto Rican, other Hispanic, and multiple Hispanic.
In the past two decades, despite such efforts as have been made to recruit Negroes for medicine, there has been no significant increase in the number of applicants. Every year the problem grows worse because population goes leaping ahead while production of trained personnel creeps behind on an even smaller percentage basis. Obviously we deal with a massive problem which calls for massive remedy. All the Establishment has been able to show thus far is a massive, myopic incompetence.
After a further 20 years of efforts, progress became the target of antiaffirmative action backlash due to what Marta Tienda30 calls “the confluence of two master trends beginning in the mid-1970s, namely rising wealth and income inequality and rapid ethno-racial diversification of the school-age population.” Affirmative action was met with legal challenges and the ambition of expanding enrollment struggled with financial aid cuts and rising tuitions.
The first legal challenge to affirmative action to reach the Supreme Court was filed in 1974 by Alan Bakke, who was denied admission to the University of California, Davis School of Medicine. The Supreme Court's decision in his case four years later struck down the school's two-track admission process that reserved a specific number of spots for minority medical students, but the ruling also preserved the right of schools to consider race and ethnicity in “appropriately circumscribed ways (‘narrowly tailored,’ in legal terms) to promote the educational benefits of diversity.”31 The challenge was significant, as well, because it garnered substantial publicity and schools across the country increased their awareness of their rights as well as their potential vulnerability to legal challenges to their admissions practices.
The AAMC reiterated its commitment to diversity in a second AAMC Executive Council statement in 1982. It had already established an infrastructure for constituents by organizing the Minority Affairs Section of the Group on Student Affairs in 1977. Internally, in 1988, it created the Division of Minority Health, Education, and Prevention and hired a vice president to lead its work. In 1992, the AAMC launched Project 3000 × 2000. After an initial spike in minority student enrollment following early efforts to diversify medical schools, minority student enrollment had plateaued at approximately 10% (Figure 2). The new national initiative was intended to link short-term strategies and individual schools' efforts with a long-term strategy to build the pool of qualified underrepresented minority students interested in careers in medicine. Project 3000 × 2000 focused on creating partnerships, articulation agreements, curriculum enrichment in high school and college, tracking, and targeted outreach.32 As Project 3000 × 2000 continued to address academic preparation and outreach, at its heart was the recognition that,
In the absence of firsthand knowledge of what it takes to prepare for a career in medicine, it is very difficult for young people to transform their abstract hopes of becoming a doctor into a concrete plan to achieve this goal.32(p23)
A chief innovation of Project 3000 × 2000 was its move away from population parity goals and toward supporting changes in medical schools' educational environments and relationships with community in ways that would reduce barriers to access and improve interest in careers in medicine among minority students.
Still, medical schools' efforts continued to be stymied by ballot initiatives, lawsuits, and legislation. In 1996, California voters passed Proposition 209, which outlawed considerations of race and ethnicity in admissions to the state's institutions of higher education. Washington (1998), Michigan (2006), and Nebraska (2008) have since followed suit. In the same year that Californians passed Prop 209, a ruling by the Fifth Circuit Court outlawed affirmative action in Texas, Louisiana, and Mississippi. And, in 1999, then Florida Governor Jeb Bush began the “One Florida Initiative” that outlawed affirmative action at the state's universities and in public hiring. In less than a decade, medical schools in three of the country's most populous states (California, Texas, and Florida), of which two have minority-majority populations (California and Texas), lost the ability to consider a students' race among the array of factors they consider of value when composing their medical school classes. Despite an array of initiatives across the country, medical schools could not maintain their early progress in achieving diversity. In fact, the 1990s saw efforts in some key states severely curtailed.33
The most current efforts to diversify medical school enrollment have been informed by the legal arguments resulting from the backlash against affirmative action. In 2003, the Supreme Court ruled on a case brought against the University of Michigan (Grutter) that challenged the ability of the law school to include considerations of race and ethnicity in its admissions policies. The court upheld that
the educational benefits that the university sought to achieve through student body diversity—improving teaching and learning, enhancing civic values, and preparing students for a twenty-first century workforce—were, indeed, “substantial,” “real,” and “compelling.”31(p3)
In doing so, however, the Supreme Court supported a broad and inclusive definition of diversity. If such diversity rises to a compelling interest for a school, then the school is permitted to use narrowly tailored considerations of race and ethnicity within its efforts to achieve the benefits of diversity. The AAMC's Holistic Review Project is building a repository of resources and training materials that will empower medical schools to create and sustain multidimensional diversity initiatives that enhance the “teaching and learning for all students and establishes foundations for more expansive, quality medical care in all communities.”31(p v)
To this day, the effort to desegregate medical education—and ultimately to encourage diversity to thrive—has been shaped by the racial history of the United States, Flexner's reform of medical education within that context, and our evolving ability to recognize and counter the complex and intricate vestiges of segregation in the process of medical education and health care. Recently, organized medicine has begun a frank examination of its history in order to better tell the full story of the challenges encountered when changing the face of medicine. Exploring racism and the AMA, Baker et al8 observe, and we agree, that “History rarely offers simple moralist tales.” They rightly note that, in spite of his recommendations' disproportionately negative impact on African American medical education, “Abraham Flexner ultimately became a strong advocate for Howard and Meharry medical schools.”8(p312)
The historical consequences of reform cannot and should not be laid at the feet of Abraham Flexner; instead, they result from medical schools, universities, and teaching hospitals implementing standards informed by overt and covert social norms shaped over centuries. We argue these standards form what Edgar Schein34(p17) describes as organizational culture:
a pattern of shared basic assumptions that was learned by a group as it solved its problems of external adaptation and internal integration, that has worked well enough to be considered valid and, therefore, to be taught to new members as the correct way to perceive, think, and feel in relation to those problems.
As medical schools took steps to align their curricula, university and teaching hospital relationships, and financing to Flexner's criteria, the culture of professional education of physicians was simultaneously ordering
a system in which public policies, institutional practices, cultural representations, and other norms work in various, often reinforcing ways to perpetuate racial group inequity … allow[ing] privileges associated with “whiteness” and disadvantages associated with “color” to endure and adapt over time.35(p11)
The work of undoing this has been to cultivate students and faculty, administrators and admissions committees, leaders at every stage of medical education who are capable of addressing what John Hope Franklin describes as “the subtleties and the sophistication that characterize the maintenance of the status quo.”36 And, in as much as medical education has continued to produce a cadre of physicians and educators who are dedicated to this effort, it has been successful, despite not yet celebrating true equity of opportunity.
We have learned a great deal from efforts within medical education to remedy segregation. The earliest efforts attempted to introduce change in the student body without radically changing the institutional model of medical education. Schools introduced greater numbers of African American medical students (and other students of color) abruptly rather than examining the assumption that desegregation required a simple numerical shift in enrollment rather than a thorough overhaul of institutional climate and structures. According to Dr. Jones' analogy, these early efforts were the equivalent of mixing the seeds without preparing the soil. As the first Minority Student Opportunities in U.S. Medical Schools publications show, the results were problems with a limited applicant pool, disproportional attrition rates, and suspicion of the minority medical students' qualifications rather than a belief in the integrity of the medical education programs preparing all future physicians to care for an increasingly diverse population.
Success in building a physician workforce that is racially and ethnically diverse (and ultimately reflects the spectrum of human difference) will require continually transforming the institutions that serve as a gateway to the profession. We believe history supports five enduring keys to success: consistent funding, exacting data collection and innovative research, constitutional mission-based diversity policies, community engagement, and outspoken, daring leadership.
Within the context of Flexnerian reform, lack of funding was one of the primary reasons for the medical school closures represented in Table 1. Savitt reports the president of Flint Medical College blamed the closure of that school on “the CME's increasingly intense campaign for improved standards, and the school's lack of money to make the necessary changes.”20(p74) While the historically African American medical schools lacked endowments and struggled financially throughout the century, there was little need for majority schools to dedicate resources to diversity efforts. A small federal allocation and philanthropic contributions from the Freedmen's Aid Society, the National Medical Fellowships, Inc., the Carnegie Foundation, and others, allowed Howard and Meharry to survive. Resources to jumpstart diversity initiatives also came from outside the institutions themselves, such as the Macy Foundation and National Medical Fellowship's partnership to host the 1967 Conference on Negroes for Medicine, the Office of Economic Opportunity's funding of the publication of Minority Student Opportunities in United States Medical Schools, and early federal funding through Title VII for Centers of Excellence and Health Careers Opportunities Projects. Funding generated within individual medical schools for diversity initiatives, however, has been difficult to sustain, particularly in times of economic difficulty. The commitment to change the face of medicine requires the commitment of funding sufficient to ensure success.
Dr. Cobb29(p322) recounts the career of Ambrose Caliver, PhD, who worked in the Department of Health, Education and Welfare as the first Specialist in Negro Education. Appointed in 1929, Dr. Caliver
Assembled and had published educational data covering every aspect of what the Negro was getting and not getting. He engineered conference after conference of appropriate people on problems in the education of Negroes. He fought for space in the news media and time on the air to get his story to the public. At the official request of the U.S. Supreme Court he supplied information and interpretations from his unmatched background and experiences, which the court used in arriving at its historic decision of May 17, 1954, holding segregated schools to be unconstitutional.
Dr. Caliver's work, culminating in the reversal of segregated schools in the United States, exemplifies the power of continuing research on race and ethnicity in education. The collection of race and ethnicity data on medical school applicants, matriculants, and graduates has evolved significantly over time—from culling through medical school yearbook photos and estimating certain demographics based on surnames to building longitudinal databases for tracking students' progress through and experiences with medical education. Social science research has also contributed extensively to diversity efforts. Work by Steele and Aronson37 has helped educators understand the powerful effect of stereotype threat on students' performance on standardized tests. Recent organizational research has branched into examinations of the value of diversity in social groups, such as the workplace, community organizations, etc.38 And, research specific to medical education has demonstrated the benefits of diversity that accrue to all students.13,14 The ongoing collection of accurate data and the expansion of research on diversity in the medical education setting are invaluable to shaping and evaluating the impact of programs and policies.
The pursuit of racial and ethnic diversity in medicine began before Brown v Board of Education, but the landmark ruling enforced the civic responsibility of desegregation in education. In his foreword to Roadmap to Diversity, John Prescott, MD, then dean of West Virginia University School of Medicine, writes,
In that diversity is a compelling interest for our institutions, each of us has a civic, professional, and legal responsibility to our fellow citizens to support the diversity efforts at our schools. Together, we must make building diversity a coherent effort in which administrators, faculty, students, and legal counsel are all engaged.31(p iii)
Writing for the majority in Grutter, Justice Sandra Day O'Connor observed that the compelling interest may last for merely another 25 years,9 which many have interpreted to be a sunset clause. What initiatives like the AAMC's Holistic Review Project seek to emphasize is the enormous value to schools in understanding the rights and opportunities that remain open to them for pursuing race-conscious diversity efforts within the context of achieving the educational benefits of diversity—including racial and ethnic diversity—that accrue to everyone in the medical education setting.
At the heart of Project 3000 × 2000 was an awareness that the barriers that inhibited minority patients from access to care were similar to those inhibiting minority students from participating in mentoring and learning experiences to encourage their pursuit of medicine. Historically, the relationship between medical schools and minority communities has been clouded by feelings of distrust, with major medical research institutions residing along side communities experiencing serious health disparities. Since the earliest publication of Minority Student Opportunities in U.S. Medical Schools, however, there are clear examples of how crucial community engagement initiatives are to building a diverse and qualified medical school applicant pool. In fact, community outreach in the form of academic enrichment activities for local students, teachers, and community leaders is now a nearly universal feature of U.S. medical education.39 From 1996 to 2005, the Robert Wood Johnson and W.K. Kellogg Foundations funded the Health Professions Partnership Initiative, which linked 26 medical schools with universities, colleges, K-12 public school systems, and local communities on projects to improve curricula and provide hands-on learning activities that would introduce school children to the possibility of careers in medicine, improve their academic preparation, and strengthen collaborations between communities and medical schools.40 And, because much of medical students' clinical education occurs in community ambulatory clinics, there are important examples, such as that by Michener et al41 at Duke University Medical Center and Health System, demonstrating how community-institution engagement both addresses disparities and engages local students in opportunities that promote careers in medicine.
Few movements in U.S. history have produced the caliber of leadership, both national and local, as did the Civil Rights Movement. For medicine, there is no finer example from that era than W. Montague Cobb, MD, PhD, who served as president of the NMA and the NAACP. Dr. Cobb's advocacy for change was clear-eyed and adamant. In 1957 he wrote,
In the medical area too, all the proposals of separatism, gradualism, appeasement, compromise and indirection have been tried, so that any approach today which is lacking in candor or smacks of reservations, is viewed with suspicion and fails of public confidence.42
The leadership of academic medicine today is outspoken in its decades-long commitment to building diversity in medicine. More important, this leadership has led to clear standards43 and mission-based approaches that pursue diversity as a fundamental criterion of achieving excellence in medical education.31,39 As powerful as these changes have been, however, the leadership of academic medicine— and the faculty from which it is drawn—continues to suffer from a lack of diversity (see Figure 3). The benefits that accrue to educational environments from students and faculty that contribute diverse perspectives and life experiences will equally accrue to and strengthen medical education's leadership when its cadre is truly diverse.
Figure 3 Percentage of U.S. medical school faculty by rank and race and ethnicity, 2007. Racial and ethnic categories in this figure reflect how the data have been collected since 2002. Individuals have the option of reporting both their race and ethnicity alone or in combination with some other race or ethnicity. In this figure numbers are reported for race alone; those that reported more than one race and ethnicity are included under multiple race. Source: AAMC Faculty Roster, as of March 6, 2008.*Includes Mexican American, Puerto Rican, Cuban, other Hispanic, and multiple Hispanic. †Includes American Indian and Alaska Native, and Native Hawaiian and other Pacific Islander.
It was Dr. Cobb, on behalf of the NMA, who petitioned the AAMC in 1950 to consider, “If discrimination and segregative practice are bad, why not say so as an organized body?”3 Reflecting on the AAMC's failure to act at that time, current AAMC president and CEO Darrell G. Kirch, MD, wrote,
To truly “own” this history, I think we must do more than accept accountability. I think we now have the unique opportunity to engage in the type of institutional self-reflection that not only will strengthen our commitment to diversity, but guide us in our future decision making.3
Recalling racial segregation and exploring its impact on medical education is a necessary and valuable component of the Flexner Centennial. Without acknowledging generations of discrimination and the institutional structures developed to support it, we lack the understanding needed to continue our work toward building diversity—both racial and ethnic diversity and diversity across the broad spectrum of human difference—for the benefit of medical education and health. This history has shown that a focus on applicant and matriculant numbers alone will obscure the tremendous transformation the nation's medical schools have achieved with regard to racial and ethnic diversity. It has also shown that future success depends on, at minimum, five criteria: funding, research, community engagement, mission-based goals, and leadership. Finally, this history demonstrates that the work of reform—with our current focus on expanding the physician workforce, an increasingly globally diverse population, and mounting pressure to transform health care delivery in the United States—is as relevant today as it was 100 years ago. In important ways, we are wiser and better prepared for the future.
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Although the 1910 Flexner Report recommended the closure of a large number of operating medical schools, its impact was disproportionately felt on minority schools. The report's recommendations resulted in the closure of five out of seven predominantly black medical schools. Also noteworthy about the report was Flexner's utilitarian argument that black physicians should serve as sanitarians and hygienists for black communities in villages and plantations.
A century later, despite decades of targeted programs and advocacy, minorities are still vastly underrepresented among medical students, physicians, and medical school faculty of all ranks. Today's arguments about the need for diversity in medicine in many ways echo Flexner's words. They continue to focus on benefits to minority populations, service in underserved areas, and minorities' role in the primary care workforce. These are valid, in fact laudable aspirations, but when made in isolation, they circumscribe the value of minority medical professionals. Minorities in the medical sciences provide immeasurable services to the entire nation, enhancing educational outcomes, expanding and improving the quality of health care provided, and contributing to the breadth and depth of medical research.
This article presents how the Flexner Report shaped medical education and created a culture of medical research leading to narrow performance standards that fail to properly reward teaching activities, patient care, and health promotion. Efforts to achieve diversity in medical education should not end at graduation but should be extended to provide minorities opportunities to excel and to lead.
Abraham Flexner's Carnegie Foundation BulletinNo.4 was published in 1910, against a backdrop of a nation in the midst of the “Progressive Era,” striving to emerge as a world superpower.1 Amid these aspirations, women were demanding equality, and workers were seeking safer and more equitable working conditions. This period was also one of contentious race relations. Discrimination against blacks permeated every facet of social and economic life, unhindered by government authorities.
Against this backdrop of social unrest, Flexner's report recommended changes to the landscape of U.S. medical education that disproportionately affected minority medical schools. Here, we examine the state of diversity in medical education since the report was published 100 years ago, predominantly focusing on historically black colleges and universities (HBCUs) because of the direct impact Flexner's report had on these institutions. We recognize that issues of inclusiveness and diversity encompass more than race and ethnicity. Disparities can exist because of gender, socioeconomic factors, disability status, and age, among other issues. However, we focus our discussion on racial and ethnic groups that have traditionally been underrepresented in the health professions. These include African Americans, Hispanic Americans, Native Americans, Alaskan natives, Native Hawaiians and other Pacific Islanders, and certain Asian subgroups (Vietnamese, Hmong, and Cambodian).
In 1910, the U.S. population was majority white. Blacks were 10.6% of the population and constituted by far the largest racial minority. American Indians and Asian Americans together totaled less than 1% of the U.S. population.2
In 1900, life expectancy was 48.2 years for white males and 51.1 years for white females.1 Segregation, discrimination, poverty, inadequate medical facilities and medical personnel, poor housing, and malnutrition all wreaked havoc on the health of black communities. The average life expectancy for blacks was 32.5 years for males and 35.0 years for females.1 There were high rates of mortality from infectious diseases such as typhoid fever and tuberculosis. Moreover, inequalities in the U.S. education system in the early 20th century were prominent because of legal segregation in the South and de facto segregation in the North.
By the beginning of the 21st century, the United States had evolved into one of the most diverse nations in the world, receiving more immigrants than all other nations combined, predominantly from Asia and Latin America. Census data from 2005 show that more than a third of the U.S. population (34%) are ethnic or racial minorities, and more than 50 million Americans speak languages other than English at home, either alone or alongside English.3,4 Furthermore, U.S. Census projections show that there will no longer be a white majority in the United States by 2042.5 Diversity is especially pronounced among school-age persons. Today, minorities account for 43% of Americans under 20 years of age, and it is projected that over the next two decades minority students will be almost 40% of the total college population.6
In the past 100 years, developments in the biomedical sciences have resulted in unprecedented advances in medical technology. Advances in public health and medical care have transformed mortality trends in the United States. Average life expectancy has been extended by more than 30 years, and chronic diseases, rather than infectious diseases, are now the leading causes of death.7 However, disparities in life expectancy, in health status, and in access to health care for ethnic and racial minorities have persisted and, in some cases, widened.8 In 2005, the average life expectancy of black males was 69.5 years while that of white males was 75.7 years. The 2007 National Healthcare Disparities Report (NHDR) concludes that disparities in quality and access for minority groups and poor populations have not been reduced since the first NHDR in 2003.
Flexner's report stimulated reform of medical education and led to high-quality training and professional standards that have placed the United States ahead of other nations in medical education.9 However, the recommendations in the Flexner Report adversely affected minority schools and graduates in three ways: (1) The report led to a drastic reduction in the number of predominantly black medical schools, (2) it led to the development of admissions standards that rendered medical education beyond the reach of most blacks for decades, and finally, (3) it articulated a limited vision of the role of black physicians in America, thus marginalizing black schools and their graduates.
Over the course of 18 months, from 1908 to 1910, Flexner visited 155 medical schools in the United States and Canada. At each, he examined entrance requirements, faculty–student ratios, financing, library facilities, laboratory instruction, and access to teaching hospitals and clinical mentors.9 At the time of the Flexner Report, seven black medical schools were in operation (Table 1).10 These schools were in the South and were church-supported missionary institutions or proprietary establishments. The schools were underfunded, had limited faculty and inadequate facilities, and lacked a large patient base.10 After the publication of his 1910 report, Flexner's recommendations resulted in the closure of all but two of the schools, Howard University School of Medicine in Washington, DC, and Meharry Medical College in Nashville, Tennessee. For the next 50 years, these two schools educated three quarters of the nation's black doctors.1 In the 1960s, following increased national awareness of injustice and unequal opportunity and spurred by the civil rights movement, U.S. medical schools started to actively recruit minority students, primarily blacks. However, as late as 1964, five American medical schools still had not admitted any black students.11 Only by 1966 were blacks admitted to all U.S. medical schools. Still, Howard and Meharry were the only predominantly black medical colleges until 1978, when Morehouse School of Medicine in Atlanta admitted its first class. Shortly thereafter, in 1981, the College of Medicine at Charles R. Drew University of Medicine and Science became the fourth predominantly black medical college, though it is not yet independently accredited and provides training in concert with the David Geffen School of Medicine at the University of California, Los Angeles.
Table 1 Black Medical Schools Evaluated by Flexner, 1908–1910
During the 1950s and 1960s, blacks represented 10% of the total U.S. population, though they made up only 2.2% of physicians. During that period Mexican Americans, mainland Puerto Ricans, and Native Americans together constituted about 3% of the population but contributed less than 0.2% of medical school enrollees.11
In 1969, with funding from the U.S. Office of Economic Opportunity, the Association of American Medical Colleges (AAMC) established its Office of Minority Affairs and spearheaded major national initiatives to increase diversity in medical education.12 Through intense efforts and major national initiatives, underrepresented minorities' (URMs') enrollment into medical schools more than tripled by 1974, reaching 10%.11,12 Another increase occurred in 1995, when URMs' enrollment in medical schools increased to 12%, no doubt in large part as a result of the AAMC's “3000 × 2000” initiative.12 However, since then, URMs' enrollment in medical schools increased slowly to 15.1% in 2008, while their representation in the U.S. population was nearly twice as high. Overall, URM graduation from medical schools has been essentially unchanged since 1985 as can be seen in Figure 1.
Figure 1 Minority graduation trends in U.S. medical schools, 1977 to 2008, as reported by the Association of American Medical Colleges (AAMC).* Native Hawaiians were reported as a single Pacific Islander group after the 2000–2001 academic year. Since 2000–2001, the AAMC reported “Puerto Rican” without differentiating between Mainland and Commonwealth. Since 2002, race and ethnicity could be reported alone or in combination with some other races. Data sources have changed throughout the years and may not be directly comparable between years. * Source: Association of American Medical Colleges. Diversity in Medical Education Facts & Figures 2008, Table 8. Washington, DC, 2008.
Today, African Americans, Hispanic Americans, and American Indians constitute more than 30% of the U.S. population.13 Yet, in 2007, these groups accounted for only 8.7% of physicians, 6.9% of dentists, 9.9% of pharmacists, and 6.2% of registered nurses.14–17 In 2006, URMs accounted for 12% of the total number of doctor of pharmacy (PharmD) degrees conferred as first professional degrees and in 2007 the same groups accounted for 13.1% of enrollees in dental school.18,19 Nursing data show higher levels of diversity in nondoctoral tracks, with URMs representing 18.2% of graduates from baccalaureate programs, 16.8% from master's programs, and 14.8% in doctoral-level training programs in 2006.20
Recognizing that the “negro is a permanent factor in our nation,” Flexner21 realized the need for black physicians and personally supported both Howard's and Meharry's medical colleges. However, in a segregated society, and in an era during which racial inferiority was widely considered fact, Flexner framed the practice of the black physician as “limited to his own race.” He argued that black medical graduates should view their diplomas as a commission to serve their people with humility and devotion, and should leave the big cities for villages and plantations. Viewing blacks as a “source of infection and contagion,” Flexner feared that blacks living alongside whites could communicate infectious agents such as hookworm and tuberculosis to their white neighbors. His vision for the extent of practice of the black doctor involved not research, nor academic leadership, but, instead, the task of maintaining the principles of hygiene, sanitation, and civilization “rather than surgery.” This, in turn, he projected, would decrease infectious diseases among blacks and therefore limit the spread of these diseases to the white population.21
Today's commonly cited arguments supporting diversity in the health workforce are similarly circumscribed. The modern rationale for diversity typically focuses on those benefits realized by minorities through enhancement of patient–provider interactions, cultural sensitivity, and linguistic capability of the workforce and through specialty choices and practice locations of minority providers.22 The only area in which diversity is suggested as beneficial to persons from all races is the argument that the intellectual, cultural, and civic development of all students are enhanced by learning in an ethnically and racially diverse educational environment.23
We wish to strongly emphasize that the data on the benefits of a diverse health workforce to the health care and health status of minorities are compelling and indisputable. A diverse health workforce is indeed essential for the delivery of high-quality, equitable health care to all Americans and for the elimination of health disparities. However, we seek to expand the dialogue on the case for diversity and call attention to its broader scope of benefits.
One chief argument for diversity in the health professions addresses the value of race-concordance in the medical encounter. It has been shown that patients' trust and satisfaction increase when their providers are of similar racial/ethnic and linguistic backgrounds. In such patient–physician encounters, the patient better understands the interaction and is more likely to comply with treatment regimens.24 It has also been shown that minority patients at times prefer to be served by physicians of their own racial and ethnic background.25,26 Although this is worth noting, it is also important to recognize that there is significant heterogeneity within “racial” categories, related to ethnicity, language, dialects, religion, cultural practices, socioeconomic status, and other factors.
Another common argument for increasing diversity in the health professions relates to serving populations in Health Professionals Shortage Areas where the number of health professionals is inadequate for population size. There are abundant data showing that African American, Hispanic American, and Native American physicians are far more likely than their white counterparts to practice in underserved communities and provide service irrespective of patients' incomes.16 In fact, minorities often choose to serve vulnerable communities.26
Another argument used for diversifying medical education is that minority physicians are more likely to choose primary care specialties, an area with major public health ramifications.27 Although it is evident that minority physicians are more likely to become primary care professionals, this should not be the major rationale for diversifying the health professions.
In their reviews of diversity in the health professions, Grumbach and Mendoza16 and Cohen et al22 state that although the utilitarian argument for increasing diversity is based on a substantial body of evidence, it should not be misconstrued to suggest that minority physicians have an obligation to serve vulnerable communities. Such, they say, will limit minority health professionals' role to that of a public service and will absolve nonminority professionals of the collective responsibility of eliminating health disparities. Instead, the universal benefits of increased diversity among health professionals should be recognized.
One such benefit is that, as some have argued, diverse teams perform better. For example, Page28 articulates a model in which diversity improves overall performance of teams and institutions. Page's model shows that identity diversity leads to cognitive diversity, which improves the problem-solving capacity and creativity of teams, from corporate America to the workforce and the research environment. Differences in life experiences, perceptions and practices shape the thinking of an individual, and it is these differences, Page argues, that “provide the seeds of innovation, progress, and understanding.”28 Similarly, Cohen et al22 make the case that investigators in medical research envision research questions on the basis of their life experiences. Broadening the investigators' pool, they contend, can lead to solutions to previously unsolved medical problems.
Lastly, increased demand for health services and the upcoming retirement of the baby boomer generation are contributing to a critical health workforce shortage. The PricewaterhouseCoopers Health Research Institute predicts a shortage of 24,000 physicians by 2020. This expectation has led to a call by the AAMC for a 30% increase in medical school enrollment and an expansion of graduate medical education positions by the year 2015.29,30 With the growing representation of minorities among school-aged children and the projection that during the next two decades minority student enrollment in college will reach nearly 40%,6 increasing physician supply and increasing diversity in the health professions are essentially the same goals.
Flexner's evaluation of medical schools came on the heels of a medical discovery movement which viewed experimental medicine using basic sciences as pivotal to understanding the basic causes and treatment of human disease.31 It was at this time that laboratory research flourished in Europe and the United States, and formal analytical reasoning became an integral component of natural sciences. These standards and the ideal of bench-to-bedside medicine set a new paradigm for medical education in the 20th century. Medical schools became heavily reliant on evidence-based knowledge in their teachings. This value system transformed medical education and strengthened the research environment in medical education. However, in some academic hospitals, teaching and patient care may be less valued when a research culture of “publish or perish” exists.
A shortage of minority faculty to serve as mentors and pathfinders for minority students is considered one of the major institutional challenges in recruiting URM students.32 Although there have been a number of reports about the need to diversify academic faculty,13 during the 2007–2008 academic year, URMs made up only 7.4% of U.S. medical school faculty, less than 7% of undergraduate faculty, less than 10% of baccalaureate and graduate nursing school faculty, 12% of clinical psychology faculty,Cited Here... and 8.6% of dental school faculty.33–35 In 2008, blacks and Hispanic Americans constituted 1.1% and 2.9% of full professors in medical schools, respectively, while they constituted 3.9% and 5.1% of associate professors.36 Native Americans and Native Hawaiians in 2008 together constituted only 23 of 29,957 full professors (0.08%) and 25 of 26,366 associate professors (0.09%) in medical schools.
An inhospitable academic climate, perceived institutional discrimination in promotions and tenure, inadequate mentoring, and “academic isolation” of minority faculty in academic health centers have been reported by numerous authors.37,38 Price et al39 report a recent study showing that URM faculty were significantly more likely to feel that faculty recruitment was biased, were less likely to be satisfied with the level of racial/ethnic diversity in their institution, and were less likely to feel that they would remain in the same institution after five years. It has been shown that major disparities in the attainment of senior-level faculty positions between minorities and nonminorities persist even after controlling for research productivity, seniority, and aspiration.27 Such disparities are evident in that minorities are less likely to be promoted to senior-level faculty appointments and that these promotions take longer to attain compared with those for white faculty. Overall, there are no explanations for the discrepancy in faculty promotions, except for the possibility of discrimination. Some authors suggest that stereotypes of minority groups “permeate the world of academia” and that cultural differences may impede minority faculty from collaborations with others, a key to academic success.27
The current measures of meritorious academic performance and the typical arguments for diversity often lead to “pigeonholing” of minority health professions faculty. Because minority faculty are vastly underrepresented in most medical schools, many engage in diversity-related activities, such as institutional committees, speaking engagements, external advisory boards, community service, and other activities related to promoting diversity.40 In addition, minority faculty may be positioned to take on excessive mentorship responsibilities, at times mentoring students who have great social and academic needs.13 These activities may place undue burdens on minority faculty, making it difficult for them to develop a strong research program and possibly impeding their faculty development and academic promotion.
In addition to these burdens, a report commissioned by the Institute of Medicine (IOM) on processes related to government-sponsored cancer research and minority health issues illuminated significant findings related to minority investigators' perceptions of their experiences competing for research grants.41 Minority scientists reported aspects of the peer-review and priority-setting processes to be “problematic” for issues related to minority and medically underserved populations. Minorities are underrepresented among investigators with National Institutes of Health (NIH) research grants. In 2002, blacks and Hispanic Americans constituted 0.8% and 2.3%, respectively, of investigators receiving research program funds from the NIH.42 Lack of research funds impedes the ability of minority health professions schools to support research, young investigators, and graduate students.
Minority-serving institutions are colleges and universities that are committed in their mission to supporting URM students in attaining higher education, that have a high enrollment of minorities (usually above 25%), or that are designated by a federal act as MSIs.43 MSIs include HBCUs, Hispanic-Serving Institutions, Asian American and Pacific Islander Institutions, and Tribal-Serving Institutions. Today, four predominantly black medical schools are in operation—two that did not close after Flexner's report and two that have opened since. There are now 17 MSIs with medical colleges, including three schools with a high enrollment of Native Americans, three medical schools in Puerto Rico, and the University of Hawaii John A. Burns School of Medicine, which has a high enrollmentof Asian Americans, Native Hawaiians, and Pacific Islanders.43
There are a number of medical schools with creative diversity initiatives, some of which have achieved high minority enrollment. For example, the following schools have minority enrollment rates that meet or exceed minority representation in the general population: the Sophie Davis School of Biomedical Education in New York City; the University of New Mexico School of Medicine in Albuquerque, New Mexico; the University of Texas Medical Branch at Galveston School of Medicine in Galveston, Texas; the University of California, San Francisco School of Medicine in San Francisco, California; and Duke University School of Medicine in Durham, North Carolina.
To date, HBCUs and other MSIs continue to provide the baccalaureate education of a large share of the country's black physicians and dentists and, in particular, minority senior-level medical faculty who ultimately teach in institutions across the country. Until the 1960s, black medical schools were the primary producers of black physicians in the United States; black medical schools educated approximately 85% of all black medical students.44 However, with the emergence of other MSIs and the racial integration of all medical colleges, the annual percentage of black medical graduates produced by Howard, Meharry, Morehouse, and Drew decreased to 14.1% of all black U.S. medical graduates by 2007.45
MSIs are among the top institutions producing minority applicants to medical schools, and not surprisingly, these institutions also enroll a high number of minority medical students. In 2007, Howard University School of Medicine, Meharry Medical College, and Morehouse School of Medicine accounted for more than 18% of black matriculants in medical school.13 Similarly, in that year the University of Puerto Rico School of Medicine, the Universidad del Caribe School of Medicine, and Ponce School of Medicine together accounted for 17.4% of Hispanic matriculants.36
It is evident that MSIs produce a significant percentage of minority academic medicine faculty. In 2008, 16.7% of URM senior-level faculty members were situated in one of the predominantly black medical schools or in one of the Puerto Rican schools.36
Because they educate students from humble socioeconomic backgrounds, minority health professional schools have struggled financially. These schools have a history of modest revenue sources, including a low tuition base, smaller endowment, and fewer federal research grants.44 Minority health professions schools depend on Title VII funding to support their educational mission. The Title VII programs have undergone severe reductions in recent years, and most of these institutions have been adversely affected as a result.43
Limited funds, smaller faculties, and a heavy teaching commitment challenge the research activity in minority health professions schools. Because research grants constitute a significant proportion of the revenues of schools of medicine, limited research funds at minority health professions schools impact their optimal development.
The Sullivan Alliance to Transform America's Health Professions is a culmination of two landmark initiatives for addressing the dearth of minority health professionals in the nation. Two reports appeared in 2004: the IOM report, In the Nation's Compelling Interest: Ensuring Diversity in the HealthCareWorkforce,34 and the Sullivan Commission report, Missing Persons: Minorities in the Health Professions.46 These reports issued 25 and 37 recommendations, respectively, and provide a comprehensive blueprint for achieving diversity and enhancing cultural competence in the nation's health workforce.
The Sullivan Alliance was formed in 2005 to stimulate efforts to diversify the nation's health workforce. The Sullivan Alliance serves as a catalyst for the implementation of the recommendations from the IOM committee and the Sullivan Commission. The Sullivan Alliance focuses on increasing racial and ethnic diversity in medicine, nursing, dentistry, psychology, public health, and other health disciplines by promoting the development of statewide and regional consortiums of organizations who share this vision. In September of 2004, the Virginia–Nebraska (VA–NE) Alliance was formed, bringing together all of Virginia's HBCUs, as well as all of the academic health centers in Virginia and the only academic health center in the state of Nebraska (a total of 12 institutions), to increase the successful matriculation of minorities into health professions schools. The program has been successful in strengthening the preparation of undergraduate students to enter health professions schools and in fostering productive partnerships between undergraduate and health professions faculty, enhancing their research programs. The VA–NE Alliance facilitates faculty exchange programs, which allow faculty in different institutions to collaborate in research and educational programs. To date, 24 minority faculty members and 141 minority students have participated in the VA–NE Alliance programs. Twenty-two VA–NE Alliance alumni are currently enrolled in or have been accepted to medical schools, and four are in doctoral programs in pharmacy. Three faculty members at HBCUs within the VA–NE Alliance have received NIH research grants through collaborations with faculty at academic health centers in the VA–NE Alliance, enhancing the development of independent research in these undergraduate institutions. VA–NE Alliance activities include health science programs, pre-health-career development programs, summer research programs, postbaccalaureate programs, BS-to-MD tracks, and MCAT preparation programs. The VA–NE Alliance also includes a faculty development fellowship and a summer fellowship for junior faculty investigators. The Sullivan Alliance affords ongoing communications between the programs participating in student enrichment. In addition, students at Sullivan Alliance institutions are able to participate in multiple enrichment programs as they progress through their undergraduate education.
In a recent survey, VA–NE Alliance student participants reported that mentorship and networking opportunities, introduction to research, and acquisition of test-taking skills were all seen as major program benefits.
A century after the release of the Flexner Report, blacks and other ethnic and racial minorities remain vastly underrepresented among physicians and other health professions. Moreover, much like Flexner's report, arguments for diversity typically fail to emphasize the benefits to all of medicine and society, focusing instead on the benefits of diversity for minority trainees and patient populations. Persistent educational inequalities and economic barriers continue to make medical education beyond reach for many minorities. Moreover, too few minorities have achieved senior positions in academic medicine.
The modest gains in ethnic and racial diversity in medicine are disquieting given the panoply of interventions undertaken over time by schools, the federal government, private foundations, the AAMC, and other professional associations. These interventions span a large portion of the educational pipeline. They include enrichment programs in mathematics and sciences, pre-health-career preparation, prematriculation interventions, summer research programs, school partnerships, faculty enrichment, individual and institutional support, and national and regional campaigns spearheaded by health professions schools, professional societies, accreditation bodies, and the federal government.43,47
It is widely accepted that daunting disparities in primary and secondary education and challenges to race-conscious admissions have contributed to the stagnation in URM enrollment into doctoral-level health professions programs in the past three decades.16,22 Critical reviews of diversity strategies to date suggest the need for improvements in approaches to address these significant disparities. Currently there is no national, overarching, coordinated effort to remedy the deficiencies pertaining to health workforce diversity. Grumbach et al47 found in their 2003 review of strategies to diversify health professions that discontinuity of interventions across regions and across stages of the educational pipeline make it difficult to sustain gains from one educational stage to the next. They concluded that room for improvement includes better coordination and articulation between programs and funders.
Dramatic social changes and technological advances in the past century have led to the recognition that medical schools and the other health professions schools must address some major challenges if they are to produce the health workforce needed for serving American communities in the 21st century. This presents an opportunity to change the paradigm for educating, evaluating, and incentivizing health professionals.48
Achieving diversity in the health professions will occur in a system that strives to strengthen the entire educational pipeline through a series of sustainable and integrated efforts. It will require a system that provides all of its participants an equal and unimpeded opportunity to achieve a long-lasting, rewarding career. To secure sustainable gains in diversifying the health professions, efforts should extend beyond increasing the numbers of minorities graduating from health professions schools to supporting long-term career trajectories.
In 2004, the Sullivan Commissionon Diversity in the HealthcareWorkforce stated that increasing URM representation among health professionals would require diversification of URM medical school administrators and faculty.46 Until then, diversification efforts had focused on increasing minority student recruitment and retention but had neglected career development and job satisfaction. The Sullivan Commission stated the importance of having URM faculty participate in leading the way in recruitment efforts, and setting the direction of medical education and curriculum reform. To promote equity in academic medicine and avoid the “revolving door” of minority faculty, we must reexamine the culture of medical research. Peer review should be diversified to broaden the perspectives of meritorious contributions and provide proper academic rewards for scholars engaging in clinical research, behavioral studies, diversity efforts, cultural competency initiatives, and community-based interventions.
Working alliances among stakeholders within and between states to diversify the health professions should be encouraged. Such efforts, like the Sullivan Alliance, can be instrumental in building networks and collaborations, fostering partnerships, sharing resources, decreasing academic isolation, and increasing success rates of academic programs. Title VII funding and other sources should support pipeline enrichment programs as well as the infrastructure and educational capacity at MSIs.
Strategic alliances between majority and minority schools can offer viable ways to strengthen the research activities of both institutions while expanding the scope of scientific investigations. Such alliances can provide a unique opportunity for faculty, students, and administrators at majority and minority institutions.
Access to a health professions career should be available to all, not only because of issues of equity and social justice but because without such diversity, we as a nation will not benefit from developing the talent, creativity, and potential of the human capital that exist in all segments of our society.
The authors wish to acknowledge Ms. Robin H. Carle, executive director of the Sullivan Alliance, for her creative input and enthusiastic support.
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As the 100-year anniversary of the Flexner Report approaches us, the physician workforce in the 21st century faces a radically different health care environment. To function effectively in this environment, future physicians, including medical students, will need educational programs that incorporate the theory and practice of teams and teamwork. Medical school graduates will be expected to understand how teams function and be capable themselves of functioning in a team. They will need to be competent in the knowledge, skills, and attitudes of teams and teamwork.
Numerous reports during the past 10 years from national oversight and safety institutes and agencies have supported the need for team training in the health care environment, especially as a means to decrease errors and increase patient safety. Hospital training programs have begun implementing interdisciplinary team training around high-risk scenarios for their trainees and staff.
However, for most medical schools, competence in team training has not been an instructional objective of educating medical students. Most instruction has been individual learning (i.e., lectures) or group learning (i.e., team-based or problem-based learning) even though there is strong evidence for team learning to be effective. With the ongoing changes in health care, it is argued that Flexner would concur that team training is necessary for medical students.
The physician workforce of the 21st century faces a radically different health care environment than did physicians caring for patients or doing research in the previous century. Today, physicians are expected to become part of interdisciplinary health care teams, and researchers (including physician scientists and translational scientists) are expected to become part of multidisciplinary research teams. Therefore, the required educational programs for all physicians, including medical students as future physicians, will need to incorporate the theory and practice of teams and teamwork.
For years, team training has been a hallmark of educational programs in at least half of all U.S. business schools. Leading corporations have long realized that employees skilled in forming, working on, and leading teams make for a more successful, effective, and productive company. To reduce accident rates, both the aviation and nuclear reactor industries have, for 30 years, mandated team training in simulated scenarios involving complex and potentially high-risk endeavors. Implementation of such programs resulted in a dramatic decrease in errors and a markedly improved safety record for both industries. The military services, as well as domestic emergency responders such as emergency medical technicians and fire and rescue squads, use team training to achieve key goals and to create a safe working environment.1
Here, we discuss the culture change occurring in health care and why this change may necessitate team training for all future physicians. We define what constitutes a team and teamwork and explore the implications of learning in teams. A brief description of existing team training programs in undergraduate medical education and graduate medical education (GME) is provided. Looking to the future, we discuss the rationale for team training in medical school and why Flexner would concur that team training is integral to medical education.
For most medical schools in the United States and Canada, the model for medical education during the 20th century follows the one articulated in the 1910 report by Abraham Flexner2 on behalf of the Carnegie Foundation in which he described his vision of the format for medical education: “In general, the four year curriculum falls into two fairly equal sections: the first two years are devoted mainly to laboratory sciences—anatomy, physiology, pharmacology, pathology; the last two clinical work in medicine, surgery and obstetrics.”2 After the publication of the report, most medical schools embraced this model, and medical education became two years of basic sciences followed by two years of clinical experiences linked primarily to a teaching hospital setting. The report solidified a model in which most of the basic science education content was delivered passively to the individual learner through lectures, and clinical training revolved around acutely ill, hospitalized patients under the care of autonomous, individual physicians.
Medical education has remained somewhat stagnant and has persevered with this model for 100 years. But as the 21st century unfolds, the culture of medicine has changed so significantly that medical education and clinical training must reinvent themselves according to a model different from that of the 20th century if they are to keep pace with the advances in biomedical science and the needs of medical practice.
In his 2007 presidential address to the Association of American Medical Colleges (AAMC), “Culture and courage to change,” Dr. Darrell Kirch3 addressed “the changing culture” of medicine. The culture change he described was the paradigm shift from the need to be rewarded for one's personal best to a reward system for one's team effort (List 1). The 20th-century physician who had been focused on accumulating factual knowledge, had been rewarded with tenure for his achievements, had been supported for autonomous pursuits, and had been placed on a pedestal for being the solo expert in a field even while working in a group practice will be ill equipped to function in a 21st-century health care environment where the expectation for patient-centered quality care will be the norm and teamwork will be rewarded. Therefore, the characteristics of a 21st-century physician will now be totally skewed toward being an effective and competent team player and not an individual achiever. In the clinical setting, interdisciplinary teams of physicians, nurses, and other health care providers will need to work together collaboratively and share accountability for ensuring quality patient-centered care. The same applies to the research enterprise, in which interdisciplinary teams of basic and clinical scientists will need to work together to solve complex research questions. Because no one can possibly learn “everything” anymore, creating lifelong learners who share information with others will be vital.
Table. List 1 Changes in Physician Culture between the 1910 Flexner Report and 2010
Although the word “team” is used without consistency throughout the educational literature, there are certain characteristics common to teams whether they are aircraft flight crews, fire rescue units, or health care providers. Teams consist of two or more individuals, with complementary skills, that have a common commitment and purpose and that have a set of performance goals for which they hold themselves mutually accountable.4,5 So, simply putting individuals together into a group will not establish them as a functional team (List 2).
Table. List 2 Comparison of Traits of Individuals, Working Groups, and True Teams as a Paradigm for Learning about Teams
Unlike a group that shares ideas and discussions but produces individual work products, a team produces a discrete product that is the joint result of contributions from all of its members and requires both individual and mutual accountability. The essence of a team is a common commitment. Without this, the group of individuals does not perform as a true team. With it, they become a powerful unit of collective performance.5 A team is therefore more than the sum of its parts. However, becoming a team takes time and requires the establishment of trust among the team members. Teamwork is a process in which team members interact and collaborate to achieve desired outcomes. To be an effective team member, one has to have a set of knowledge, skills, and attitudes that make that individual a competent team member and make the team function well. As outlined in List 3, necessary competencies for successful teamwork include having an understanding of the tasks, an awareness of other teammates' strengths and weaknesses, a shared understanding of specific goals or objectives, and a sense of responsibility for the task at hand. A team member must be skillful in resolving conflicts, giving feedback in a direct manner, and being flexible and adaptable. A well-functioning team member will also have a shared vision for the agreed-on goal or mission, mutual trust, and a positive attitude. Most important, successful teams go through various stages of development.
Table. List 3 Teamwork Competencies
Tuckman6 described four stages of development that a group goes through to become a team: forming, storming, norming, and performing. During the forming stage, students learn about and gain experience about each other. All tend to be on their best behavior. As they move into the next stage of team development, storming, many students become frustrated with the group process and are unsure of how to resolve conflict. They have difficulties in handling disagreements among team members and are unable to effectively discuss their concerns and develop a consensus. It is at this point that the group may wish to dissolve rather than continue as a team. When a group attains an understanding and acceptance of each member and can conduct a discussion in which each member shares information and thinking, the group has reached the norming stage. Once a group has achieved mutual trust of each member and a desire to perform as a unit, they have reached the last stage: performing. Many groups may only achieve the norming stage, and such groups may function quite well as a team.
Consuming information is only part of the learning process because information taken in and stored in short-term memory decays rapidly. That information becomes useful only if it is transferred to long-term memory and can be retrieved when it is needed. Significant learning has occurred only when the amount of information that can be retrieved and used has increased.7
In a series of studies involving learning groups, simply hearing someone explain a set of concepts, as in listening to lecture, or reviewing notes that expose a student to new information, seem to have minimal effect on learning.8 But, students who had to explain the information to their peers, a process that forced them to reconcile inconsistencies in their understanding to answer their classmates' questions, increased their learning. Requiring students to apply higher-level thinking skills to the information (i.e., solving problems) further increased their long-term ability to recall the information.9,10 Therefore, learning tools, like teaching others and solving problems, that require students to be actively engaged in the education process seem to increase the amount of information one learns. Learning in teams where students work together to solve a problem or learn a complex topic seems to achieve this active engagement.11,12 These observations further support the concept that medical schools should move away from passive, lecture-based learning and use more active learning formats in either large- or small-group settings. But, it also supports that being competent in the knowledge, skills, and attitudes of teamwork (List 3) is the most effective way to achieve in-depth learning. However, the educational activities for these groups must also be designed to reinforce teamwork.
Presently, the pedagogy of medical education is not geared to team learning. Instead, the three primary instructional methodologies in medical schools today are lectures, lectures followed by small-group workshops, and small-group stand-alone (i.e., PBL) sessions. Lecture-based instruction generally occurs in a large classroom or auditorium setting. A single instructor, usually a content expert, delivers a high volume of content very efficiently over a specific time period. There may be limited learner–instructor interaction depending on the amount of time devoted to questions and answers. The student-to-faculty ratio can be high—around 200:1 at larger institutions.
As an alternative to a primarily lecture-based curriculum, many schools offer lectures followed by small-group, faculty-led workshops where students discuss, analyze, and solve case-based scenarios. Workshops facilitated by expert faculty can promote active learning among students while ensuring that the learning is accurate. The student-to-faculty ratio can be as low as 4:1, but it hardly ever exceeds 20:1. Most of the time, students participate as individual learners.
PBL—learner-led small-group learning—contrasts with the other two models.13 In this model, learners work to solve problems, but they must first identify the important facts and deficiencies in their knowledge. Between sessions, learners become aware of their deficiencies and are better able to address their problems in follow-up sessions. The PBL instructor is not usually a content expert, but he or she assists the learning by fostering good group process and helps learners identify their deficiencies. The student-to-faculty ratio is also generally low, usually between 4:1 and 10:1. Students participate as individual learners but also as part of a group.
However, even though most medical schools have small-group workshops and PBL sessions with groups of students learning together, these learning environments in medical school do not usually fit the model of true team learning: teams of students working together toward a common goal with each student contributing toward that goal (List 2). In team learning, each team, not just individual students, must be assessed for achieving the correct answer and functioning as an effective team.
Most, if not all, of health care team training today occurs in teaching hospitals, the setting responsible for training future physicians and nurses, faculty, and other support staff. The impetus for initiating team training for health professionals lies in numerous reports published since 1999 that show the majority of medical errors over this time period have been the result of health system failures rather than substandard performance of individual caregivers. The seminal Institute of Medicine report, To Err Is Human: Building a Safer Health System, recommended establishing interdisciplinary team training programs as a way to decrease medical errors and increase patient safety.14 Other reports that followed emphasized the “imperative need to embed” team training throughout a health care provider's career,4 encouraged the move to a more multidisciplinary and team-based approach,15 and concluded that teamwork is essential for optimizing quality and safety16 and essential for the care of patients with complex problems.17
Hospitals responsible for training physicians, nurses, and other support staff have responded to these calls for action and have developed and implemented a number of medical team training programs. Some of these programs are domain-specific (anesthesia departments); others are multidisciplinary (trauma, transplant, operating room); some rely on state-of-the-art simulators (critical care); and others rely primarily on classroom instruction. Despite these differences, each of these programs has been based on crew resource management (CRM) programs, the team training strategy from the aviation industry that has successfully improved aviation safety for more than 30 years. CRM training has resulted in heightened safety awareness, improved communication, coordination, and decision-making behaviors, and enhanced error-management skills.18,19 Recent studies suggest that CRM training cultivated positive reactions to teamwork concepts, increased knowledge of teamwork principles, and improved teamwork performance in a situational simulator.20 After CRM team training, commercial flight crews made substantially fewer errors than crews that did not go through such training.21 Most medical team training programs use the principles of CRM training with the ultimate goal of reducing the number and severity of medical errors in their specific discipline.
Anesthesia and emergency medicine departments were among the first responders in the health care community to develop and implement medical team training programs based on the CRM training model. The Anesthesia Crisis Resources Management program developed at Stanford University and Palo Alto Veterans Affairs Medical Center,22 and implemented at Penn Medicine and Harvard,4 placed anesthesiologists in multidisciplinary teams that included physicians, nurses, technicians, and other medical professionals to better manage crises. Teamwork training enabled the anesthesia team to better prepare for adverse occurrences in the clinical environment and to work effectively with different personalities. In emergency departments, the MEDTeams program was implemented to reduce medical errors through the use of interdisciplinary teams. MEDTeams training promoted cooperation and shared responsibilities among physicians, nurses, technicians, and other key constituencies.23 More recently, the TeamSTEPPS program (Team Strategies and Tools to Enhance Performance and Patient Safety) developed by the Department of Defense Patient Safety Programs, in collaboration with the Agency for Healthcare Research and Quality, has created a teamwork training system designed to improve quality, safety, and efficiency of health care. TeamSTEPPS provides an evidence-based and field-tested set of teamwork care competencies with identified knowledge, skills, and attitudes and an accompanying comprehensive set of tools and strategies to implement successful changes.24
TeamSTEPPS has been implemented throughout U.S. health systems in numerous emergency medicine departments, operating rooms, labor and delivery units, intensive care units, and clinical units in medical centers and has seen improved patient outcomes. Unfortunately, medical students do not usually participate in these team training programs because they are not official members of hospital teams. Therefore, the vast majority of medical students graduate with little or no team training hospital experiences. But, because team training is required for all hospital trainees in GME programs, it is only a matter of time before GME program directors will expect future medical student graduates to be competent in the knowledge, skills, and attitudes for teams and teamwork. In fact, the Accreditation Council for Graduate Medical Education recently required surgical residents to demonstrate several teamwork-related competencies. These competencies included effective communication with patients and families, patient counseling and education, cooperative work-sharing with health care professionals, and the ability to instruct students and other health care professionals.25 In addition, the AAMC funded an investigation to identify successful and unsuccessful behaviors (critical incidents) that regularly emerged during medical school and residency training.26
Most medical schools do not have the faculty expertise to implement a team training program by themselves. In fact, most team training for medical students occurs around high-fidelity simulators where students practice responding to rare and potentially life-threatening events in a safe and controlled environment. Though the simulation sessions are often referred to as “team training,” they are generally not designed to achieve the team training competencies outlined in List 3.
In 2004, educators at the University of Pennsylvania School of Medicine (SOM) decided to partner with the University of Pennsylvania Wharton MBA program, which has had a successful team training and leadership program for their MBA students for more than 10 years. A jointly designed, mandatory, longitudinal, four-year team training and leadership program for all medical students was implemented in 2005 in the SOM. The purpose of this program was to prepare medical students to be competent in the knowledge, skills, and attitudes of teams and teamwork. The program is implemented at a two-day retreat during orientation to medical school, keeps students in the same teams of six or seven for all four years, and embeds team learning activities for student teams throughout the four-year curriculum. All educational activities emphasize and reinforce team and teamwork competencies in addition to curricular content. But, even with a business school partner, implementation of this program required a faculty development program and additional administrative infrastructure to support it. Most important, it only succeeded because of an underlying commitment by SOM faculty that team training should be a medical school competency.
Using the TeamSTEPPS program is another example of how to implement team training in medical schools. Emory University School of Medicine and the Woodruff School of Nursing27 have used TeamSTEPPS for teaching handoffs and some components of team training during an interprofessional team training scenario. All third-year medical students and fourth-year nursing students are required to participate together in this team training activity.
The physician of the next century will face both complexities and opportunities that will transform health care. When Abraham Flexner led the reform movement of the early 20th century, the goal was to transform the physician from an unscientific, idiosyncratically trained individual into a scientifically trained clinician. Medicine was about to experience a revolution in understanding the nature of disease and a dramatic expansion in the diagnostic and therapeutic tools at the physician's disposal. The physician of the 21st century will face a very different set of challenges with an emphasis on coordinating the care of patients and the application of an array of technologies that will require teams of experts and support staff for their successful implementation.
Flexner brought the model of the scientifically trained and highly knowledgeable physician to medical care. In his time, the only repository of medical knowledge was the bulky text on the library shelf. Given the limited technologies available to physicians, the physician was primarily a diagnostician whose encyclopedic knowledge of the manifestations of disease was the measure of his worth. Teamwork was of no real value. The physician described and prescribed, often only comforting patients. Physician autonomy and the medical hierarchy fortified this model and further reinforced the view for both the patients and the physicians that the physician was the captain of a team of one.
The future of medical care will more and more resemble some of the innovative approaches now developing in the United States where nurses, physicians, doctors of pharmacy, social workers, and other technical staff are all not only resources for the physician–decision maker but actually are responsible for key decisions in the patient's care. Two factors have come together to create this new dynamic. First, the knowledge base previously residing in the physician's memory is now available on multiple computer work stations in each office and central station on a clinical unit. The diffusion of this information empowers all the members of the team. Second, the complexity of care including detailed hemodynamic monitoring, a vast array of pharmaceuticals and biologics, a large variety of imaging techniques, and the high degree of clinical specialization of modern medicine all demand that no one individual can provide all the care that patients require.
Health care reform proposals such as HR 3200 and the American's Healthy Future Act of the Senate Finance Committee have incorporated some of these factors into new models of care that emphasize teams of caregivers rather than individual physicians providing care. Accountable care organizations are defined in the legislation as teams of physicians combined with hospitals that, to assume the care of patients, are reimbursed as a single entity and are jointly responsible for clinical outcomes. Also, HR 3200 endorses a demonstration project termed “The Medical Home,” a coordinating entity composed of specialists as well as a team of primary care physicians to provide comprehensive and longitudinal care. These models describe a potential revolution in medical care that will require a revolution in medical training.
Our team-based curriculum is designed to create a sense of responsibility in the team, not only for creating presentations and carrying out simulated patient interactions but also for actually developing a team knowledge base. A key to the future health care system will be to create entities for which the collective group knowledge and expertise far exceeds that of any individual in the group and actually exceeds the sum of the knowledge of the individuals in the group. The only way to inculcate this ethos in the team is for medical schools to value assessing and affirming the competence of each student as he or she functions as a member of a team. This requires team-based exams and a school's willingness to accept the team's performance as an indicator of the competence and knowledge base of individual team members. Individual assessments will always be necessary, but the success of the team should be valued as equal to the success of the individual. These training experiences will be crucial for the 21st-century physician.
How might Flexner view the development of team-based studies and assessments? First, he would likely stress the need for a scientific base for the team activity. Although there is a “technology” we have described for successful team interactions, such interactions are primarily focused on social and collegial activities. Flexner would expect a scientific knowledge base to characterize the team and therefore would likely endorse team summative assessments to verify mastery of a complex topic. He would likely support the idea of assessing competency of a student to be a capable team member as much as a capable consumer of scientific information. He would likely press for an increased emphasis on training in the scientific basis for error reduction, an effort that is at its heart a team-based initiative.
In reality, some elements of the future are already here. An example has recently been described by John Toussaint writing about ThedaCare, a four-hospital health care system in northeastern Wisconsin that transformed care delivery for patients with acute myocardial infarction (AMI). The American College of Cardiology goals for the delay between a patient entering the emergency room with an AMI and an angioplasty procedure should be 120 minutes; ThedaCare was hitting that mark 70% of the time. Then, ThedaCare empowered teams to examine and improve the process. The results are dramatic. Initially, after an emergency room doctor diagnosed a heart attack in progress, he or she would phone a cardiologist to come to the emergency room, reexamine the patient, and make an independent diagnosis before calling in the cardiac catheterization team and preparing a room for surgery. The team analysis realized that the emergency room physicians could accurately diagnose heart attacks and included them as part of the overall heart attack treatment team. It empowered them to order the cardiac catheterization. ThedaCare's average time between a patient entering the emergency room with an AMI and an angioplasty procedure is now 37 minutes.
In this example, the team uses its collective knowledge and expertise to treat a patient with an AMI. Medical students must learn this approach and must understand its potential in high-stakes circumstances. Future medical education must inculcate these approaches so that an achievement like ThedaCare's approach to the treatment of AMI is not exceptional but, rather, is the norm of American medical care. Abraham Flexner would heartily approve of that development.
It seems fairly certain that team-related competencies will have to be embedded into educational programs at medical schools. The recommendation for the need for team training by national organizations overseeing health care in this county and, as a result, the implementation of team training for hospital physicians, trainees, and staff across many disciplines, has highlighted a new competency for graduating medical students. Exactly how to embed the concept of teams and teamwork into medical school curricula is the question, because most medical school instruction is delivered to groups, not true teams, of students.
As the paradigm for learning and patient care continues to move toward teams and teamwork training, medical schools will have no choice but to accept the inevitable: Team training must be embedded in medical school education.
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In his 1910 report entitled Medical Education in the United States and Canada, Abraham Flexner advanced an ideal model of medical education that included a university-based, full-time, salaried faculty whose time was devoted to teaching and research. This article traces the evolution of the “full-time” concept for clinical faculty and describes factors that have affected its implementation.
Between 1910 and the 1930s, the full-time system for clinical faculty was implemented at a limited number of medical schools, but lack of financing made the system generally unworkable. The implementation of the “geographic” full-time concept during the 1940s to 1960s allowed faculty to be considered full-time while earning much of their income from clinical practice. Even then, there were concerns that medical schools would bring pressure on such faculty to increase their clinical activity for the purpose of supporting the institution. After the rise of private and public payers, clinical practice income came to be an explicit and increasingly important source of medical school revenue. This stimulated a significant expansion in the number of full-time clinical faculty over the next 40 years.
In the 100 years following the Flexner Report, clinical faculty became “full-time” and “salaried,” but not in the way Flexner imagined. Instead of deriving their salaries from the resources of the medical school, they are significantly contributing to institutional financing through their practice. Flexner's concern about the “distraction” of clinical practice interfering with faculty participation in education has come full circle, remaining a primary issue in medical education today.
In his 1910 report, Abraham Flexner1 articulated an ideal model of medical education that included a university-based, full-time, salaried faculty. Such an arrangement, he argued, would protect faculty members from the pressure to generate their own income through clinical practice and so allow them to pursue teaching and research free from that distraction. Over the next 100 years, this model underwent a metamorphosis to a concept of full-time faculty that is significantly different from what Flexner imagined. Problems that Flexner was attempting to solve with his model have reemerged in different forms, and words that he used now have different meanings. While there now is a full-time, salaried clinical faculty, there again is concern that pressures for faculty to engage in practice compete with time for teaching. Tracing the evolution of the “full-time” concept for clinical faculty and the factors that have affected its implementation permit us to understand how and why this situation has occurred.
Flexner was quite clear in what he was attempting to change in medical education. There was “no place” in medical schools for the
scientifically dead practitioner, whose knowledge has long since come to a standstill and whose lectures, composed when he first took his chair, like pebbles rolling in a brook get smoother and smoother as the stream of time washes over them.1(p57)
Flexner also was concerned that if a medical school did not own a hospital and control its medical staff, teaching would be the province of the “local profession.” Although he meant “no disrespect to the practicing profession,” these physicians were “not teachers; they have neither time for, or effective interest in, productive teaching.”1(p110)
To ensure that faculty had the time for scholarly pursuits, Flexner believed that faculty in both basic science and clinical departments should be salaried by the medical school or its parent university. This situation already existed in basic science departments at some medical schools.2 In fact, the presence of salaried professorships in the basic sciences was included as one of the requirements in the 1910 American Medical Association (AMA) Essentials of an Acceptable Medical College.3 However, this was not the case in clinical departments. Flexner recognized that salaries paid to clinical professors would be “inadequate” compared with their private practice income but that there was “no inherent reason why a professor of medicine should not make something of the financial sacrifice that the professor of physics makes.”1(p102) Although a clinical professor might conduct a consulting practice, such a practice, “developed in a professional or commercial, rather than in a scientific spirit—may prove quite as fatal to scientific interest as general practice.”1(p102) Although not explicitly stated by Flexner, other proponents of the concept of a salaried full-time clinical faculty expected that any income generated from practice would go to the institution.2
Flexner acknowledged that “medicine is expensive to teach” and could not be financed solely out of fees paid by students. Medical schools would need university support and philanthropy to fund a quality program of medical education, including a salaried full-time faculty.1 Flexner himself came to play a key role in providing philanthropic support for the implementation of the full-time system.
In 1913, the General Education Board (GEB) of the Rockefeller Foundation agreed to fund full-time clinical professorships at the Johns Hopkins University medical school.4 Preceding the gift, John Hopkins was visited by Abraham Flexner on behalf of the GEB. He found that the preclinical departments were more productive in research than the clinical departments, a fact he attributed to the consulting practices of the clinical faculty.2 The GEB gift was contingent on all clinical income going to the institution.2
The implementation of the full-time system for clinical professorships in medicine, surgery, and pediatrics at Johns Hopkins was not without controversy. William Osler, who had previously left Johns Hopkins, was concerned that the system would result in “a set of clinical prigs” whose sole concern would be the laboratory and whose only “human interest would be research.”2 Lewellys Barker, Osler's successor as professor of medicine at Johns Hopkins and an early supporter of the full-time system, resigned his chair for a private consulting practice rather than accept the system's limitations.3
Implementation of the full-time system for clinical faculty at other institutions was slow in coming. An AMA special committee on the reorganization of clinical teaching reported in 1915 that the full-time professorship plan was “now on the proving ground” and that there was, “with one exception... no medical school so financially situated as to institute the plan.”5 While the committee report elaborated the pros and cons of the full-time system and came to no formal judgment, it stated that it was “imperative” for clinical faculty to get away from an “extensive time-consuming private practice with the minimum of teaching responsibility.”5
Abraham Flexner, who had accepted a position with the GEB, soon found himself in a position to turn his model into a reality. Between 1913 and about 1920, he concluded agreements, accompanied by large gifts, for implementation of the full-time system at six medical schools. Funding for faculty support was provided to additional medical schools during the 1920s.6 Flexner himself wrote in 1924 that in about “one-half dozen” medical schools, “the material conditions for good teaching and productive clinical research” were “perhaps the best to be found anywhere in the world.”7 In the remaining 70 U.S. medical schools, clinical teaching was “partly professionalized in some, hardly at all in some, and not at all in the rest.”7 To a considerable extent, clinical teaching remained an “incident in the life of a busy practitioner.”7
Despite the enthusiasm of some reformers, during the 20 years after the Flexner Report the expectation that there be full-time teachers remained focused on the “laboratory branches.” The 1919 and 1927 versions of the AMA Essentials of an Acceptable Medical College8,9 stated that medical schools should have “at least eight expert thoroughly trained professors in the laboratory branches, salaried so that they may devote their entire time” to teaching and research. There is no mention in these standards of salaried clinical faculty.
In the 20 years following the Flexner Report, the number of medical schools decreased sharply, but the number of individuals identified as faculty rose. In his report, Flexner had reported that there were 148 U.S. medical schools with 8,032 faculty of all ranks.1 In 1932, the 76 medical schools listed in the annual report on medical education in the Journal of the American Medical Association included 14,387 faculty of all ranks.10 In earlier faculty counts, faculty were defined as individuals with appointments ranging from professor to instructor/assistant/demonstrator and included those considered to be full-time and other. By the mid-1930s, the most common faculty rank system included the categories of professor, associate professor, assistant professor, and instructor.11
The concept of tenure, defined as an indefinite period of appointment, existed in at least some universities since the early 1900s. This was coupled with the presumption that the faculty member who did not achieve tenure or promotion would be required to leave the university.12 A survey of four-year medical schools conducted in the early 1930s showed variable policies related to tenure for faculty. About three quarters of medical schools had the possibility of tenure for at least some academic ranks, and about one third of schools offered the possibility of indefinite appointment to all ranks.11 The concept of tenure in medical schools gained growing acceptance during the 1930s. For example, the 1944 revisions to the AMA Essentials of an Acceptable Medical College stated that “[R]easonable security of tenure must be assured in order that the personnel of the faculty may have adequate stability.”13
By the end of the 1940s, the concept of “full-time” had crystallized to mean faculty paid by the institution. However, by this time an explicit distinction between categories of full-time clinical faculty was being made. An Association of American Medical Colleges (AAMC) study of U.S. medical schools conducted in the late 1940s defined “strictly full-time” faculty members as deriving their income from the medical school, to which any practice income reverted. “Geographic full-time” faculty members were allowed to supplement their income from private practice, which was conducted in an office provided at the medical school or teaching hospital. Medical schools often set limits on the amount that could be earned from private practice.14
The geographic full-time system was lauded in the AAMC study as increasing the number of clinicians who would spend their entire day in the hospital and medical school while earning a large portion of their income from the practice of medicine.14 However, the report noted the danger that medical schools would bring pressure on faculty to increase their earnings “in order to help finance the overall activities of the institution.”14 The general acceptance of the concept that clinical faculty should be able to engage in medical practice was illustrated by the 1944 revision of the AMA Essentials of an Acceptable Medical College,13 which stated that appointment in the clinical departments “does not exclude men who are in the active practice of medicine and surgery.”
Perhaps stimulated by the flexibility permitted by the geographic full-time system, the number of full-time clinical faculty was steadily increasing. In 1951, there were 2,277 full-time clinical faculty (57.9% of total full-time faculty); in 1960, the number of full-time clinical faculty was 6,948 (64.9% of total full-time faculty).15
The enactment of Public Law 89-97 (Medicare) and the subsequent regulations as defined in intermediary letter 372 issued in 1969 allowed the collection of professional fee income by “full-time clinicians” when teaching physicians provided services to “private patients.”16 The availability of this funding resulted in a culture shift as, in the past, “little or no income was generated from ward patients.”17
After the enactment of Medicare, clinical practice income came to be an explicit and increasingly important source of medical school revenue. Others, such as Medicaid and private payers, began following Medicare's lead.16 Over the next 30 years, the number of full-time clinical faculty grew in the context of relatively stable student enrollments (see Table 1). Clinical faculty came to constitute an increasingly larger percentage of all full-time faculty (see Table 1) in parallel with the increasing importance of clinical practice as a source of medical school revenue (see Table 2).
Table 1 Number of Full-Time U.S. Medical School Faculty Members and Students, 1967-1968 to 2007-200837–41
Table 2 Medical School Funding Sources as Percentages of Total Revenue for All U.S. Medical Schools, 1960-1961 to 2000-200142,43
In addition, the enactment of Medicare allowed hospitals to obtain support for faculty involvement in teaching and supervising residents. Graduate medical education was in its infancy at the time of the Flexner Report. By 1990, there were almost 83,000 residents in accredited residency programs.18 The growth in graduate medical education likely contributed to the increase in the number of clinical faculty.
The growth in importance of clinical income was not without its threats. One commentator on surgical practice reflected in 1970 that “(W)e are bewildered by the rapidly changing suggestions, guidelines, and requirements of a great new political force in America, the third-party payer of the medical bill.”19 In order to cope, this commentator recommended “the abandonment of the rigidities of the full-time, full-salaried position.”19 Others at the time agreed that the geographic system was more appropriate for the current conditions. Such a system was held to be “less expensive to the school.” Salaries and fringe benefits could be set at a lower level because geographic full-time faculty would be expected to generate a significant portion of their salaries through clinical practice. Therefore, the geographic full-time system eliminated the need for the salary guarantees associated with tenure20 and foreshadowed the creation of non-tenure-granting employment tracks for clinical faculty.
Between 1960-1961 and 1990-1991, the percent of total medical school revenue from clinical faculty practice increased from 3% to 31.4% (see Table 2). Various accommodations involving faculty were made in the context of this growing dependence on clinical income.
Although group practice by medical school faculty had existed for decades, the appearance of Medicare and Medicaid in the mid-1960s stimulated renewed interest in organized systems of faculty practice.21 Between 1960 and 1985, the number of medical schools with faculty practice plans increased from 6 to 118.22 As managed care appeared in the late 1980s, faculty practice plans expanded from a focus on billing and collections to the operation of satellite centers and ambulatory care facilities.23 To staff these practice sites, physicians were recruited into the medical school whose main responsibility was clinical care and who were not intimately linked to its education and research missions.
The growing importance of clinical practice resulted in a recognition that the traditional faculty appointment and tenure system was too rigid. Faculty who devoted their time to clinical care and teaching made valuable contributions to the institution but could not meet the criteria for promotion and retention in a tenure system that focused on research as a major criterion for advancement.24 Medical schools responded with the creation of non-tenure-granting clinician-educator tracks. Clinician-educator faculty obtained their income from clinical practice and so freed the university from the financial obligations of tenure.24 By the mid-1990s, about three quarters of medical schools had introduced a separate appointment track for full-time clinical faculty whose main responsibilities were teaching and research.25 The introduction of non-tenure-granting faculty tracks resulted in a significant shift in clinical faculty appointment status. By the mid-1990s, more than one half of full-time clinical faculty with the rank of assistant professor and above were in faculty tracks that did not grant tenure.26 In 2004, only about one quarter of new MD faculty in clinical departments were hired on a tenure-eligible track.27
Even tenure did not ensure full salary, as the salary guarantees previously associated with tenure no longer existed for most clinical faculty. In 2004, of the medical schools that did offer tenure to clinical faculty, about 50% included some form of salary guarantee; however, the vast majority did not guarantee the full salary.27
In the 100 years since the Flexner Report, clinical faculty have become “full-time” and “salaried.” However, instead of deriving their salaries from the nonclinical resources of the medical school, such as tuition and income from endowment, they are significantly contributing to institutional financing through their practices. They also may be contributing to the scholarly environment of the medical school, as well as to its financing, through their participation in research.
Medical schools are dependent on clinical revenue to support their other missions, such as research and education. In addition, the increasing number of clinical faculty who must engage in practice in order to generate their incomes are vulnerable to time pressures that mitigate their ability to participate in teaching and research. Individuals on the clinician-educator track have been found to have less mentoring and less time for academic pursuits. They also may progress more slowly through the academic ranks.28
Is the current situation different from the one deprecated by Flexner? What is being done to address Flexner's concerns about the limitations of using the busy practitioner as a teacher? Is the current clinical teacher in danger of becoming the “scientifically dead practitioner” that so concerned Flexner? Some illustrations follow of ways being used to ensure the ongoing availability and quality of clinical teaching.
Flexner was concerned that concentration on clinical practice would limit the amount of time faculty devoted to teaching and research. In the 1990s, systems were introduced at some medical schools to explicitly track the time faculty devote to teaching, as a means to compensate departments, if not faculty, for this effort.29 The attempts at individual institutions to quantify and reward faculty teaching activity have been variably successful in their implementation. There are no comprehensive national studies documenting whether such a system, in general, improves the availability of clinical teachers to support the educational program. However, the process of designing a system and conducting the requisite data gathering has focused attention on the educational mission.29
A number of medical schools have created “academies of medical educators” as a means of recognizing faculty who are excellent in teaching and educational scholarship. Academies have been defined as “a formal organization of academic teaching faculty recognized for excellence in their contributions to the teaching mission of the medical school.”30 As structural units with schoolwide membership, the academies have institutional funding to support mission-related activities and to provide protected time for faculty participation in educational development and scholarship.31 The academy movement serves as a focus for the educational mission, for example, through supporting excellent and committed educators by providing mentorship and faculty development.31,32 In recent years, there has been a rapid increase in the number of schools with academies.32
In Flexner's day, opportunities for continuing education were focused on repairing the deficiencies in medical school education. By the 1930s, the emphasis of continuing education shifted to keeping physicians up-to-date with new medical knowledge, and the suggestion was made that ongoing education become a requirement to ensure competent medical practice.33
Currently, continuing education is an expectation. For example, 62 of a total of 68 U.S. medical licensing boards require continuing medical education for renewal of a medical license.34
A number of circumstances led to the inability to fully implement the strict full-time system envisioned by Flexner. Most important was the difficulty in funding this model. Only institutions that already had large endowments or could gain additional financial resources from philanthropy were able to make Flexner's recommended changes. Instead, the number of full-time clinical faculty increased nationally only in parallel with the ability to generate revenue from clinical practice earnings. The advent of this funding source led to a spiraling growth in both faculty numbers and in the percent of total medical school revenue that clinical practice contributed to medical schools.
Nationally, we now have a large, full-time, salaried clinical faculty. However, our definitions have changed from those used in Flexner's recommended model. The current “salaried” full-time clinical faculty member is highly dependent on clinical practice for his or her income. It is not even the case today that being full-time “faculty” means significant participation in education. Flexner's model aimed to ensure that medical school faculty members were dedicated to teaching and available to students on a regular and ongoing basis. His concern about the “distractions” of clinical practice potentially interfering with involvement in education seems very valid today.
Despite these concerns, there does not seem to be evidence that the clinical education program is, in general, in disarray. In Flexner's time, there was no process for evaluating the quality of clinical teaching and little opportunity to independently assess educational program outcomes. Today, there are multiple measures used. In general, these measures indicate that medical students are satisfied with their clinical training and feel confident in their clinical skills.35 U.S. medical students also perform well on the United States Medical Licensing Examination, a national assessment of clinical knowledge and skills.36
Flexner's strategy to address concerns about the distraction of clinical practice included the need to provide explicit financial support for and to recognize the teaching mission. Expanding on this concept, we make the following recommendations based on the history of clinical teaching in the past century.
Clinical faculty members should not be academically or, as far as possible, financially disadvantaged on the basis of their participation in education. This requires that there be explicit funding available to support release time for teaching. There also should be recognition of teaching in other ways, such as in retention and promotion criteria and decisions.
Faculty who teach should have access to faculty development, to assist them in enhancing their teaching skills, and access to continuing education, to ensure that they remain current in their areas of expertise. Participation in faculty development should be recognized for purposes of advancement or retention.
In summary, the introduction of various employment tracks has permitted clinical faculty to follow specific areas of career emphasis. Physicians who pursue teaching and clinical care have an explicit and important place in the faculty. This has proved to be a positive step, in that it has allowed the mission-specific growth of clinical departments. However, resources of various kinds are needed to support these physicians as they, in turn, contribute to clinical education. As in Flexner's day, it is important to remember that “medicine is expensive to teach.”1
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One hundred years after Flexner wrote his report for the Carnegie Foundation, calls are heard for another “Flexnerian revolution,” a reform movement that would overhaul an approach to medical education that is criticized for its expense and inefficiency, its failure to respond to the health needs of our communities, and the high cost and inefficiency of the health care system it supports. To address these concerns, a group of Vanderbilt educators, national experts, administrators, residents, and students attended a retreat in November 2008. The goal of this meeting was to craft a new vision of physician learning based on the continuous development and assessment of competencies needed for effective and compassionate care under challenging circumstances. The vision that emerged from this gathering was that of a health care workforce comprised of physicians and other professionals, all capable of assessing practice outcomes, identifying learning needs, and engaging in continuous learning to achieve the best care for their patients. Several principles form the foundation for this vision. Learning should be competency based and embedded in the workplace. It should be linked to patient needs and undertaken by individual providers, by teams, and by institutions. Health professionals should be trained in this new model from the start of the educational experience, leading to true interprofessional education, with shared facilities and the same basic coursework. Multiple entry and exit points would provide flexibility and would allow health professionals to redirect their careers as their goals evolved. This article provides a detailed account of the model developed at the retreat and the obstacles that might be encountered in attempting to implement it.
When Abraham Flexner visited each of the 155 existing North American medical schools in the years preceding the publication of his report in 1910, medical education in the United States was slowly emerging from its unregulated, proprietary origins. Relatively few schools offered a strong foundation in the newly developing disciplines of human biology, and he cited those that did as exemplars. His resulting recommendations to link medical education to the university, embed both didactic scientific teaching and laboratory experience within the curriculum, provide ample clinical opportunities, and demand strong premedical preparation were quickly adopted and changed the face of medical education for decades.1 In a dialectical swing, the study of medicine became the study of science and physicians became applied human biologists who at times seemed to disregard medicine's ancient roots as a healing art. By midcentury, educators began to perceive weaknesses in the model, which they attempted to remedy through such strategies as the biopsychosocial model of disease, case-based pedagogies, and the early integration of clinical experience with basic science instruction.
If we focus only on Flexner's specific recommendations, however, we may miss the real meaning of his message. What Flexner argued against was an educational system that operated with little accountability and no regulation and that was far more concerned with providing a livelihood for the teachers than effective medical care for the public. It had failed to keep up with the growth in knowledge that was applicable to the maintenance of health and the understanding of disease. One hundred years after Flexner, despite numerous calls for reform, medical education seems to be clinging once more to models that no longer respond to the health care needs of the community. And although our educational system is now highly regulated, it is not yet accountable for the most important of outcomes—the health of the public.
The current approach to medical education poorly prepares our graduates to confront the challenges of an increasingly complex health care system.2,3 Because of this, we suggest that a totally different educational system is required to address the learning needs of health professionals along the educational continuum. Incremental modifications to existing models will no longer suffice for the following reasons. First, the body of biomedical knowledge is larger than any one person can master, and it continues to grow at an unmanageable pace. Although we can no longer expect health professionals to recall all the biomedical information they may need during patient encounters, our educational models are still based on that expectation. Second, despite advances in knowledge about the multidisciplinary determinants of health, the dominant focus of didactic study remains on the biomedical sciences. Third, the current approach does not develop in learners the capacity to deal with the uncertain environment in which they will work. Some observers have suggested that successful performance will depend on effective responses to unpredictable factors that emerge from the dynamics of the workplace. This environment demands a new set of skills, including the ability to work in interprofessional teams. Finally, the current system of medical education does not adequately nurture the skills needed for lifelong learning, nor does it develop in learners the ability to analyze practice performance and make changes that improve patient outcomes.
To address these concerns, a group of Vanderbilt educators, administrators, residents, and students gathered with a panel of U.S. and Canadian continuing education experts at a three-day retreat in November 2008. The invited students and residents had previously demonstrated their interest in medical education through participation in curriculum committees; the participating educators and administrators hold responsibility for Vanderbilt's education enterprise. The group reported to the dean of the medical school, who also attended the conference. The goals of this meeting were to examine physician learning comprehensively, craft a new vision of physician learning based on the continuous development and assessment of the competencies necessary to practice as effective and compassionate caregivers under challenging circumstances, and outline the initial steps needed to implement this vision not only for physicians but for all members of the health care team.
The vision that emerged from this gathering was that of a health care workforce comprised of physicians and other health professionals, all capable of assessing their performance and making the changes needed to provide the very best care for their patients. Several principles are central to this vision (List 1). Learning should be competency based and embedded in the workplace. It should be linked to patient needs and undertaken by individual providers, care teams, and health care institutions. All providers and patients should be members of in-person and/or virtual learning communities, which would be based on clinic placements, specialty needs and interests, and academic affiliations. Medical homes, which provide and coordinate health care needs for patients, would also be learning homes that provide and coordinate educational needs for learners along the continuum. An informatics infrastructure would support this learning environment, and continuing education professionals would provide the needed coaching for the development and implementation of appropriate learning plans. With learning situated in the workplace, learning outcomes and health care outcomes would be directly linked.
Table. List 1 Principles of the New Model for Health Workforce Development
The group also determined that health professionals must be trained in this environment from the start of their educational experience. Interprofessional learning/working teams would share facilities and the same foundational coursework. As learners progressed through this educational system, they would perform health care work of increasing responsibility and complexity, which might offset the cost of attendance. To realize this vision, the group determined that three interrelated domains would be required: a rich electronic learning system that enables the creation of in-person and virtual learning communities, a program for constant and iterative workplace learning, and a new model for health workforce development.
Learning communities would be both in-person and virtual, supported by systems that provide access to evidence-based information resources, learning activities, and communication services. In-person learning communities would include the patients, providers, and learners who share a workplace and a medical learning home. Virtual communities would be defined not by physical location or role within the community but by common interests, concerns, or affiliations. For example, a virtual learning community might be created around the diagnosis, management, and understanding of schizophrenia. Members of this community might include patients, families, community mental health workers, social workers, pharmacists, nurse and physician providers, postgraduate trainees, basic scientists, and health professions students, all of whom might work, learn, or receive care at distant and diverse geographical locations. While in-person learning communities would be based within institutions, virtual communities would be inclusive and expansive. The electronic platforms connecting these communities would provide both public and secure role-based access.
The information resources provided by this portal-based system would facilitate just-in-time answers to questions regarding new symptoms, unique presentations, and best practices and could include access to the formal curriculum of a medical school, links to future forms of commercial sources such as WebMD, UpToDate, or MD Consult, and links to presaved literature searches conducted by members of the community. The system could also send alerts and updates regarding fundamental discoveries, new management strategies, and medication safety and could link the community to important stories in the news regarding health and policy. Learning activities provided to the communities would be blended and would include case conferences, workshops, and workplace seminars. The communities would also provide access to digital libraries and interactive learning modules. The latter could include not only internally created programs but also those provided by professional organizations, such as the Association of American Medical Colleges' MedEdPORTAL (www.aamc.org/mededportal). Members of the learning community would be encouraged to contribute to the collective resources through the creation of wikis and refereed compendiums. Social networking technologies would connect members of the learning community with each other, and messaging systems would allow patients to communicate with providers and providers to communicate with each other as well as with their students. Finally, members of the community could post formal queries that would be answered by either specialty consultants or health librarians. Individual learning communities would no doubt overlap to create a complex, interwoven, fluid network that would respond to change and rapidly transmit knowledge and information.
The informatics capabilities and information technology required for the learning communities already exist, and Vanderbilt's Department of Bioinformatics has developed many programs that could serve as building blocks. Star Panel is a comprehensive electronic medical record (EMR), and Star Tracker sorts patient panels by diagnosis so that quality indicators can be applied and measured. KnowledgeMap serves as a searchable data repository for the curriculum, and KM Portfolio interfaces with the EMR and automatically captures all student entries in individual learning portfolios, thereby creating patient panels for each student. Academic health centers should take the lead in further developing and disseminating such tools and in applying them to education. While federal funding from the National Institutes of Health and the National Library of Medicine might support development efforts, it is possible that user fees will be needed to support the extensive infrastructure required to maintain the system.
Workplace learning is defined as “the way in which individuals or groups in a workplace acquire, interpret, reorganize, change, or assimilate a related cluster of information, skills or feelings in response to challenges in the workplace.”4 The curriculum for workplace learning derives naturally from the workplace itself when individuals, teams, and organizations strive to improve performance, even if performance by usual standards might be considered adequate. Workplace learning deserves critical attention because it addresses many of the concerns driving reform in medical education. It relies on the skillful use of information resources, an understanding of process and contingency, and the input of all professionals on a team, thus decreasing reliance on the knowledge memorized by a sole provider, which can no longer be considered adequate to achieve the highest quality of patient care. Ideally, learning in the workplace should foster the sustained development of both the individual and the organization, within the context of present and future organizational goals and individual career aspirations. It can be formal, informal, incidental, or experiential,5 and in health care, it is beginning to emerge as “practice-based learning”6,7 or experiences-based learning in practice.8
Recently, educators have developed strategies to address workplace issues in formal curricular programs. One strategy brings a simulated workplace into the learning experience. Using a variety of techniques, educators can situate learning in simulated work environments. These techniques include case presentations, role-plays, computer simulations, and standardized patient encounters. The authenticity of the simulation increases with the use of actual practice data. A second tactic brings “formal learning experiences into the workplace.” A variety of educational activities can be situated in an actual practice setting, such as academic detailing and video or Web conferencing. While both of these general strategies have demonstrated effectiveness, their primary value has been in supporting a predetermined curriculum that does not necessarily address the dynamic and unpredictable learning needs of health professionals in the real world.
To support the more informal, responsive, and dynamic model of workplace learning that we are advocating, two elements must be present: an infrastructure that supports learning opportunities in the workplace, and providers who have the skills to recognize learning needs and follow through by engaging in learning activities. The electronic learning resources described above could supply the infrastructure. In addition to the functions already outlined, the electronic learning platform would link to patient health records, facilitate outcomes analysis, and guide providers to learning projects based on identified performance deficiencies. Learning opportunities could be provided synchronously, when an individual patient presents whose management falls out of recommended guidelines, or asynchronously, when provider or team performance for a panel of patients is considered suboptimal.
Teaching health professionals to identify learning needs and to develop effective learning strategies will pose considerable challenges. Two skill sets seem to be critical to this process: self-assessment and reflective practice. Studies have demonstrated the inaccuracies of self-assessment in the absence of supporting data,9–11 and recent attempts to encourage the development of reflective skills have met with varying degrees of success.12 Nonetheless, for a culture of constant workplace improvement to take hold, learners must begin to practice these skills from the start of the educational process. Curricula should provide at least a basic understanding of improvement science, and workplaces should include safe settings for teams to discuss and process both successful and disappointing outcomes. As a move in this direction, many morbidity and mortality conferences are moving away from the classic “shame and blame” format to one that is systems based and focused on improvement.13 In response to the Accreditation Council for Graduate Medical Education core competencies, some residency programs are requiring that residents participate in practice improvement projects. Success of the workplace learning enterprise will also require fundamental changes in the functions of offices of continuing education.14 Practice improvement continuing education15 should become a required component of a provider's continuing education portfolio, and continuing education professionals should assist learners in the creation of both improvement projects and individual learning plans (ILPs). With guidelines and recommendations from specialty societies, ILPs could be used for maintenance of certification.
In the new model that we envision, the education of all health care professionals would begin in the same setting, a blended work and school environment. Conceptually, the model is based on the principles that even novices are capable of making significant contributions to health care delivery and that health care education gains greater meaning and effectiveness when carried out in the context of authentic work and responsibility. On matriculation, all students would be assigned to a clinic-based learning community consisting of providers and postgraduate trainees who oversee the care of a population of patients and serve as teachers, advisors, and mentors. Students would immediately learn basic patient care skills, such as taking vital signs and performing intake interviews, and would learn basic principles of microsystems by studying how the clinic works. With these skills acquired, they would become members of the team that provides care for patients and administers the clinic. They would join the clinic's electronic learning community and would maintain individual portfolios that interface with the community platform and document their achievements. Within this portfolio, learners would maintain ILPs that outline learning goals as well as a road map for achieving them. Learners would formulate their ILPs with the guidance of continuing education coaches who would review them on a regular basis, as learners either attained their goals or changed them. Whereas most medical schools now include clinical experiences in the preclinical years, this model eliminates the “preclinical” and “clinical” distinction by giving students real responsibility for clinic operations and patient care from the start of their professional education and by making the learning–working team the focus of their educational experience.
Learning activities would be organized as modules that could be taken in a variety of sequences, based on assessment of learner capabilities, interests, and goals. Certain formal learning modules would be required of all students, regardless of the professions they intend to enter. These would cover topics such as health care macrosystems, the determinants of health and illness, public health and prevention, basic communication skills, and quality, safety, and improvement. Students would select other modules required for their particular career paths. For example, those students who plan to enter the biomedical science-oriented fields, such as medicine, nursing, and pharmacy, would take modules that introduce foundational concepts in human biology. Those who plan to enter health-related professions in the social sciences, such as social work and health systems administration, would take modules related to those fields. As learners' paths became more differentiated, the modules would become more specific for one profession or another. Learners who intend to become physicians would still be required to take hospital-based modules, and all students could elect to take specialty experiences in a variety of clinical settings that would facilitate career decisions. Designed to convey the essential knowledge needed at specific developmental stages, this sequenced system of modules would create a more efficient “just-in-time” quality that eludes our current curricula.
The model could accommodate multiple entry and exit points, based on the learner's prior experiences, competencies already acquired, and professional goals. Learners could even enter this school before completing baccalaureate degrees; parent universities could award “preprofessional” bachelor degrees by assigning double credit to the early modules of the health professions curriculum described above. Initially, these learners would transition into existing individual professional schools as they achieve prerequisite competencies. Eventually, we envision the coalescence of individual professional schools into a single entity that provides learning activities for the development of the competencies required for the various degrees. This demands that the competencies for all careers must be clearly defined and measurable. As aspirations evolved, the learner could reengage the system and begin a new pathway, leveraging existing competencies and minimizing the need for repeat coursework. The infrastructure of postgraduate training programs and teaching hospitals and clinics would remain intact.
The health care workforce school should maintain lifelong connections with learners, even after they complete programs and leave the physical learning community. In addition to learning and information resources, virtual communities established by the school could provide access to practice guidelines and information technologies that facilitate the measurement of outcomes. If needed, providers would also be able to return to their learning homes for on-site immersion experiences, which might be simulation based or classroom based. This capability would be especially helpful if new procedures replaced those previously learned or if new bodies of knowledge developed that could best be mastered with an in-depth, focused course of study.
Some examples of how learners might progress through the new health professions system that we suggest follow.
Jane is a 20-year-old woman who enters the health professions school after two years of undergraduate school; she is uncertain of the exact path she will take. She becomes embedded in a clinic team, takes core learning modules, and after a year determines that she wishes to become a physician. As she progresses through the system, her learning modules become more specialized both to her chosen profession and to her individual interests. As her competencies develop, she is given more responsibilities in clinic, and she serves as a mentor to new students. Over the next three years, she becomes intrigued by the overwhelming problem of obesity that she sees in her clinic patients. She takes a year to perform research with an endocrinologist, then returns to school with plans to become a bariatric surgeon. She achieves the competencies required for the MD degree, then begins postgraduate training in surgery, focusing on minimally invasive and bariatric procedures.
After Jane completes her surgical training, she takes a position at a large multidisciplinary clinic. She remains connected to several learning communities, including her original clinic community, a minimally invasive surgery community, and an obesity prevention and treatment community. She uses tracking and improvement tools that are made available through the learning communities, and because of her outstanding results, she is asked to lead the clinic's bariatrics program. After many years, she decides that she would like to focus her efforts more on prevention. She leaves her practice and returns to the health professions school as a full-time learner. Her competencies are assessed and a special yearlong learning program is devised that will allow her to retrain as a primary care provider. She completes this program, becomes credentialed, and returns to her original clinic as a primary care attending.
Daniel is a 21-year-old student who enters the new health professions school after three years of undergraduate school. He grew up in a small rural community and had always wanted to return there as a pharmacist. He completes all of the required core modules and is able to differentiate quickly toward a pharmacy-specific curriculum. As he progresses through the school, he is eager to oversee his clinic's formulary, perfect its computerized order entry system, and initiate other improvement projects that reduce the risk of adverse drug events. These projects are so successful that they are adopted by other clinics in the system. After attaining the competencies required for his doctor of pharmacy degree, he returns to his home town and practices with a physician, a nurse practitioner, and a dentist in a rural health clinic. He adds tremendously to the clinic with his insights into process management and his ability to counsel patients about their medications. After several years, however, the group decides that clinic flow could be improved if Daniel also had the ability to prescribe. He returns to the health professions school as a part-time student, taking a series of modules distributed across 18 months that allows him to continue working while attaining additional competencies required for credentialing as a family nurse practitioner.
Roger is a physician alumnus of the health professions school who completed his postgraduate training in medicine and cardiology 10 years earlier. He practices in a medium-sized midwestern town, where he sees a large volume of patients with heart failure. Using tools that are available through his cardiology learning community, he measures quality indicators and finds that his patients have a relatively high rate of hospital admission. He analyzes potential reasons and determines that his patients are not doing as well as expected after transcatheter implantation of stem cells, a treatment that was proven to be effective after he completed his fellowship. He sends his patient data along with recordings of selected procedures to a health professions school faculty member for review. The faculty member suggests advanced training in the technique, so Roger returns to the health professions school for a four-week course that includes an overview of the pertinent basic science, a review of selection criteria, intense simulation experience, and faculty-assisted cases on real patients.
We can imagine many potential obstacles to the implementation of this model, originating from within institutions as well as from the external organizations that regulate the professions and the services they deliver. The first local hurdle to be cleared would be political. The creation of the competency-based, modular, “just-in-time” curriculum outlined above and the technologic innovations required to deliver it will demand an enormous amount of faculty and staff effort, which in turn will require the rechanneling of finite institutional resources, including money and space as well as people. To garner support, the case must be made that change in our education system is critical to solving the health care crisis and, thus, that educational innovation is just as worthy of investment and risk as innovation in research and technology. In addition, even minor curricular revisions at medical schools tend to meet with strong faculty resistance. Disruptions of the magnitude we envision would require skilled facilitation by a team of dedicated champions who understand the science of organizational change. Even with political hurdles cleared, financial obstacles would remain. Although grants and foundations might support the initial phases of planning and implementation, could the model be sustainable? Would the work that learners contribute to health care delivery have enough value to offset tuition, and with a teaching mission that might slow the pace of clinical encounters, can the learning homes generate enough income to be self-supporting? Finally, current faculty providers may resist changes in continuing education systems that would require them to attain new competencies related to practice-based learning and improvement and the use of information technology.
The external obstacles facing this model are those posed by the organizations that regulate health professions education and the delivery of health services. Can the educational programs we advocate be designed so that they still satisfy the standards set by the various accreditation organizations? While we envision the eventual evolution of a system in which transitions between the current phases of learning and practice become blurred, in the meantime will graduates of these programs be competitive for postgraduate training at more traditional institutions? Will students be able to sit for licensing examinations if they have taken a nonlinear path through the educational process, and will licensing boards allow such students extended time to licensure? Will the use of interprofessional supervisors in the provision of clinical care have any implications for reimbursement from either public or private third-party payers? Although certification in some specialties is moving toward a competency-based approach that encourages workplace learning and practice improvement, a system which aligns requirements for continuing education, certification, and credentialing would provide a much-needed impetus in this direction. The determined support of talented and visionary leaders will be required to negotiate these obstacles on local, regional, and national fronts.
In articles related to business, health care, education, and continuing medical education, Clayton Christensen and colleagues16,17 describe “disruptive technologies” as new approaches that emerge in rudimentary forms in unexpected areas of an enterprise and then improve rapidly, eventually displacing the technology that formerly dominated the enterprise. The key finding of their research is that the technology of these enterprises met basic customer needs in simple ways at early points in time, thus making it accessible to new markets. This disruptive phase was followed by waves of “sustained innovation,” in which incremental modifications responded to the demands of high-end users until the product overshot the needs of the majority of users.
From Christensen's perspective, Flexner's model of medical education might have been considered a disruptive technology in 1910, if one uses a broad definition of technology that encompasses systems and organizations as well as tools. The important but minimally disruptive curricular reforms introduced over the past several decades might be considered sustaining innovations that improved delivery but did so within the framework of the deeply embedded preexisting model. As it has evolved, this medical education system has delivered an increasingly sophisticated product that focuses on high-end, high-tech, specialized knowledge while becoming increasingly out of touch with the most basic needs of the population it serves.
We believe that our proposed model represents a disruptive technology. As we have outlined, it faces formidable obstacles, and we do not have answers to all of these obstacles. In their research, Christensen and colleagues found that a disruptive technology will develop and prosper only if it is provided an independent existence, separate from the parent organization with its own governance and guaranteed budget, as the traditional enterprise is not structured to create so novel a product. The success of student-run free clinics throughout the country, including our own, may represent disruptive technologies in our midst, operating as they do outside of the required curriculum but providing what many students consider their most meaningful educational experiences. For academic health centers to lead in the creation of completely new systems, we must be willing to create innovative educational subsidiaries that offer our learners alternative pathways while demonstrating proof of concept. Whereas the initial development phases will most likely take the form of small pilot programs, we believe that as these models mature they should detach from the parent schools and operate with separate budgets and administrative structures. Eventually, we believe these alternate schools would be so effective and attractive that they would replace existing models.
In the coming academic year, Vanderbilt plans to launch a pilot program that will include first-year nursing, medical, and pharmacy students. They will matriculate a month early to participate in an immersion course that will build the culture of their interprofessional teams while introducing them to the fundamental principles of professionalism and health care systems. Students will practice basic clinical skills in simulated settings until they demonstrate the competence needed to perform these tasks in real patient settings. Supervised by faculty representing all three professions and by postgraduate trainees, they will then begin to work in assigned community clinics one half-day a week and spend another half-day reviewing patients' outcomes, developing improvement projects, and discussing the social, cultural, and behavioral determinants of health. During the remainder of the week, they will participate in their regular curricula. We hope this pilot will test the principles that learning can be accomplished in interprofessional teams and that novice learners can add significantly to the care of patients and populations. In addition, we hope that this pilot will inform us about the cost of innovative programming and help us determine whether the model is scalable. Our assumptions are that faculty and residents will be able to meet the productivity targets needed to ensure sustainability and that fewer support staff will be needed as students take on more responsibilities for patient care and clinic management. It may take several years to validate these assumptions and determine whether the savings generated by leaner staffing models would be enough to reduce tuition costs.
The model for health professions education described above represents a radical departure from Flexner's model, but the complexity of contemporary health care delivery and the rapidly increasing rate of change demand a radically different approach. Framed on competency-based, interprofessional, continuous workplace learning, we believe the model has the capacity to sustain constant improvement in our systems of care and constant growth in our learners. We have little doubt that as we implement this model, it will itself become a product of workplace learning, shaped by factors that we cannot predict or even imagine, just as Flexner could not have possibly imagined the factors that influence us now.
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One of the central tenets of Abraham Flexner's seminal report of 1910 was his firm belief that the medical school should be located within a university setting. He made this recommendation in the context of his era, when universities offered the best opportunities for ensuring that medical education would be firmly grounded in science and the scientific method of inquiry. Like many of Flexner's ideas, the organization of medical schools, including the new schools being developed today, continues in the image he propounded. At the same time, over the past decade, many reports have articulated the growing challenges of integrating medical schools—and, perhaps more important, academic medical centers—within the university. Is this relationship, once considered so crucial to the quality of medical education, still a mutually beneficial and symbiotic one? On the 100th anniversary of Flexner's report, the authors of this article explore the relevance and importance of the university–medical school relationship to the quality of medical education and consider the advantages and disadvantages for both medical schools and universities. A century later, the embedding of medical schools within university settings continues to offer unique and highly relevant opportunities to reclaim the foundation on which medical education must rest and to adhere to fundamental ideals that are too often threatened by contemporary challenges.
Intellectual inquiry—not job training—is the purpose of the university.
—Abraham Flexner, Universities: American, English, German
American medical schools continue to be shaped by and to reflect the ideals espoused by Abraham Flexner1 in his 1910 report, Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching. Historians generally agree that what Flexner reported was “hardly the beginning of a movement; it was the end of a beginning.”2 At that moment in history, Flexner's report was a culminating incident in a half-century-old series of reforms. One of the most important ideas that Flexner identified from these series of reforms and that he firmly espoused was that a medical school should be part of a university, an affiliation that would immeasurably enrich and strengthen the rigor of the education provided. He specifically noted that universities had resources in terms of endowments, laboratories, clinical training sites, and skilled teachers to provide the intensive and costly, but ideal, environment for medical education. Furthermore, Flexner identified the need for a university to govern medical education, not just as a method of advancing the profession but because of his concept of medical education as a public good.
In this article, we consider the historical underpinnings for the relationship between universities and medical schools. We will further develop this historical point of view by considering the specific elements of a medical school education, as outlined by Flexner. We also explore the relative advantages and disadvantages of close associations between universities and medical schools in the context of the opening decade of this new century and consider, by way of example, both a medical school visited by Flexner (the University of Chicago) and a brand new school in applicant status with the Liaison Committee on Medical Education (LCME) that anticipates welcoming its first students in 2011 (the Hofstra University School of Medicine). These specific snapshots provide an opportunity to reconsider the essential elements of a medical school from the ideas at conception to the bricks-and-mortar reality, the faculty and students, the curriculum and methods of instruction, and the impact on the community. We found remarkable alignment in some ways with the point of view espoused by Flexner and the current plans formulated by medical schools in response to contemporary challenges. Finally, in navigating a way forward in the 21st century, we invite reconsideration of our aspirations and sources of inspiration.
Today, 100 years after publication of the Flexner Report, many raise legitimate questions regarding whether a medical school is a relevant part of a university. Is medical education a public good, and are universities themselves relevant social institutions today? Do the advantages of the historic relationship between medical schools and their universities remain intact, or have both medical schools and their universities evolved in ways that make this relationship more burdensome than helpful, more superficial than authentic, more archaic than dynamic? Do universities continue to have resources to support medical education, or, in fact, are the resources of the university's hospital supporting the university itself? Budgets of the university hospital not infrequently outpace the budget of the entire university by several-fold. Because many if not all medical schools send their students away from their campuses for clinical experience, has the linkage between medical schools and universities attenuated through fragmentation of student experience? Finally, what Flexner hoped to achieve by binding medical schools to research universities was a higher standard of medical education. Whether in fact this linkage continues to be necessary to achieving quality in medical education, when the instruments and metrics of medical pedagogy are well understood and broadly disseminated, is an open question.3
Ties between medical schools and universities have not always been perfect unions, and, in fact, what we describe as “contemporary challenges” to such a relationship often look a lot like historical challenges. Many university affiliations were thrust on medical schools, but concerns about independence were forgotten once medical schools began to experience the financial benefits that this arrangement initially brought them at a time when many medical schools were badly in need of financial support, facilities, and philanthropy.4 Universities, in turn, gained in stature from the presence of medical schools as well as the power and influence of the medical schools' alumni. However, even from the inception, issues emerged. The close linkage of medical schools and universities was conceived ideally as a physical linkage, with medical schools to be sited on university campuses so as to promote interdisciplinary exchange between faculty and students. This physical proximity is by no means a defining feature of every American medical school (or even of most American medical schools), and it certainly does not apply to the location of the affiliated teaching hospitals where students participate in clinical education. The physical distances resulted in isolation and, in some cases, rivalry and jealousy between the medical school faculty and the rest of the university professoriate. Nevertheless, as Ludmerer4 writes, “[A]lthough medical schools often remained isolated from the rest of the university, they adopted university values.”
One of those university values was an increasing interest in pedagogy as a subject in itself. It is instructive to consider the most forward-thinking educational philosophies that influenced Flexner's recommendations for medical education, including Flexner's admiration for the theories espoused by John Dewey and the progressive education movement.5 In fact, whereas progressive education theory took hold quite slowly in secondary educational settings, medical education could be said to be one of the strongest and earliest examples of progressive education in practice.4 The tenets of progressive education are outlined below; they have a clear relationship to what Flexner conceived as the ideal format for medical education—exemplified even before 1910 by such programs as the Johns Hopkins Medical School. The elements of experiential learning that characterized the progressive education philosophy include the following6:
* An emphasis on learning by doing
* An integrated curriculum focused on thematic units
* A strong emphasis on problem solving and critical thinking
* Group work and development of social skills
* Understanding and action as the goals of learning, as opposed to rote knowledge
* Collaborative learning
* Education for social responsibility
* The integration of service into the daily curriculum
* The selection of subject content by society's needs
* The use of varied learning resources beyond textbooks
* An emphasis on lifelong learning
It is remarkable how relevant Dewey's work was and continues to be for the way in which medicine—particularly, clinical reasoning—is taught and learned. According to Dewey's educational theory of experiential learning, students employ ideas as hypotheses needing continuous testing and revision, which necessitates that these hypotheses have been accurately formulated in the first place.7 The validity of these hypotheses is then assessed by the consequences that they produce when acted on, and all ideas and hypotheses are tracked and considered through reflective review. In fact, the remarkable relevance of this educational philosophy to medical education raises the question: What influence did examples of medical pedagogy have on the development of Dewey's theories?4
Linkages between universities and medical schools occupied key educational leaders, both before and after the publication of the Flexner Report. In The University of Utopia, Robert Maynard Hutchins,8 president of the University of Chicago from 1929 to 1945, firmly espoused the greater value to students of learning critical thinking skills than of “professional” or “technical learning.” Skeptical of most professional education as lacking in intellectual content, Hutchins made an exception for the study of such disciplines as medicine and law. Students training in these professions should, to his mind, have received strong prior education in the liberal arts so that they can understand the larger context of their future practices.8 Furthermore, the professional schools of the University of Chicago were intended to be devoted to research, and their activities were intended to be integrated with those of departments studying related subjects.9 The University of Chicago's medical school served for Hutchins as an exemplar of the integration of education and research, as well as of close interactions with the other parts of the university, a status achieved by its physical location on the campus. Hutchins writes that “the fact that the school is on the campus, adjoining the disciplines on which its work is based, makes the medical school more definitely a part of the University than any other I have known.”9
Remarkably, the University of Chicago continues to look very much the same as it did in Hutchins' era: The medical school and hospitals occupy the same campus as the college and the graduate programs. In addition, the university continues to think of and advertise itself as Hutchins defined the institution, as a place “dedicated to the primacy of research, the intimate relationship of research to teaching, and the amelioration of the condition of humankind—one of the world's great universities.”10 In general, it is clear that both Flexner and Hutchins believed that universities exist for the purposes of discovering new knowledge, transmitting knowledge to the next generation, and, ultimately, benefiting mankind.
The University of Chicago serves as an example of the way in which medical schools responded contemporaneously to the publication of the Flexner Report in the early 20th century. However, in the opening decade of the 21st century, American medical schools are expanding in size, and new schools are being planned. These situations offer a rich opportunity to consider Flexner's recommendations from a contemporary perspective as new schools evolve in their structure and practices. One such school, the Hofstra University School of Medicine, which will serve as an example for this article, was first envisioned by both the nonmedical faculty of the university and the physician leaders of the North Shore–Long Island Jewish Health system as a university-based school. When considering where to build their school, both groups insisted that it be built on the campus of Hofstra University. In addition, the school was founded as a full partnership between the university and the health system. Hofstra University has a strong tradition in liberal arts and law, and the health system made a major commitment to educating its own future physicians—a core mission that serves as a key benchmark of the success of academic medical centers (AMCs).11 The embedding of the Hofstra University School of Medicine within the partnership of university and health system was intended to ensure that the school would be enriched by both cultures, including participation in research and scholarship, as well as by community outreach and clinical care.
[F]aculty members would become true university teachers, barred from all but charity practice, in the interest of teaching.
—Abraham Flexner1
To consider the extent to which the University of Chicago and Hofstra University medical schools reflect Flexner's recommendations, and to identify the lessons that might be learned for all schools, a more thorough exploration of Flexner's theories regarding higher learning is necessary.
Flexner had a great deal to say about the structure and function of American medical schools, and those ideas persist in many (although not all) aspects of present-day medical education. What Flexner said about universities is perhaps equally important, because one of the primary theses of his report was his absolute belief that medical schools should be closely attached to universities. To fully comprehend what he hoped American medical schools might gain by being so closely allied with universities, it is necessary to consider his perspective on universities.
Flexner's thinking on universities centered on the idea that they should be committed to advanced study and research and should serve as centers for the creation of knowledge. By definition, a university that is to be a true seat of learning should possess specific characteristics.12 It must be small and flexible and must provide “comfortable places for the queer and unusual.” It must avoid standards that are relevant to business. It must rally against activities that make a mockery of student learning, such as student government or athletics (harkening yet again to Hutchins, who disbanded the University of Chicago's vaunted varsity football program). Flexner wrote that at the heart of every great university, one would find the advanced study of liberal arts and science, a robust graduate program, and professional schools whose education was based not on technical learning or service but on science and scholarship.12
Thus, Flexner's own opinion was that a medical school is, properly, a university department.1 Like Hutchins, who railed against technical learning and overspecialization, Flexner believed that the close alliance between a medical school and a university—and, indeed, the physical presence of a medical school on a university campus—would help keep the field of medicine closely allied with its scientific and intellectual content and also in touch with other disciplines, a situation that would inform and affect medicine as a discipline and in which service and practice would be a by-product of learning, not the central feature.
As stated in Flexner's autobiography, I Remember,12 the quality and value of a medical school rest on several decisive points, including the following:
* The entrance requirements—What are they and how are they enforced?
* The size and training of the faculty.
* The sum available from the endowment and fees for support of the institution.
* The quality and adequacy of the laboratories providing instruction of the first two years.
* The relations between medical schools and hospitals, including freedom of access to beds and freedom in the appointment of the physicians and surgeons who are the school's clinical teachers.
He clearly also believed that the faculty of a school must be full-time and that the quality of a school rested on its ability to hold a sufficiently large endowment to support such a faculty. A full-time faculty would, according to Flexner, prioritize scholarship and science over income and thus focus on activities that are not “trivial.” Part-time teachers, in contrast, are more likely to focus on earning large sums as practitioners and thus do not have the time for participation in teaching and research and/or for the private reflection that must underlie true scholarship.12 Seeing the goal of increasing income as entirely incompatible with scholarship and science, Flexner nevertheless does not see scholarship and experience as incompatible. Physicians should continue to engage in clinical practice, but they should avoid the trivial—thus, in Flexner's words, “pitching [the] plane of living on an academic scale.”12
Such vital teaching requires the proximity of research. Flexner writes that medicine is, in a strict sense, a profession—“a profession being definable as an activity in which practice and progress are closely interwoven and constantly reacting on each other.” Therefore, it is important that each physician obtain a medical training that “thoroughly rouses his intelligence” and that sends him or her forth “with a momentum that may carry him further every day of his life.”12
In Table 1, the multiple domains of medical education that Flexner wrote about are compared in two time periods, the beginning of the 20th century and the beginning of the 21st century. The elements in the table provide a sense of the significant evolution during the past 100 years in each domain represented. The changes in admissions standards, assessment, and finance are dramatic. Likewise, the growth of full-scale programs in graduate medical education represents a change of seismic proportion. These developments reflect the changes that have been wrought during the past 100 years in the structure and functioning of the U.S. health care system in general, in society's expectations of physicians, in technologies associated with education as well as with health care, and in the medical profession itself. In the context of so much change, why should the location of a medical school continue to matter?
Table 1 Flexners Legacy
An education in medicine involves both learning and learning how; the student cannot effectively know, unless he knows how.
—Abraham Flexner1
The writings of Hutchins and Flexner identify the university as an institution that creates knowledge, cultivates a spirit of inquiry, and fosters the creativity and curiosity that fuel the learning process. It is in this atmosphere that new knowledge is uncovered and that lifelong learning habits are developed and take hold.
The fundamental reason for (and advantage of) the close linkage of a medical school and a university is the atmosphere created by a scholarly approach to questions and to problem solving in an environment endowed with full-time faculty and facilities for research. The process of learning medicine lays a foundation for lifelong learning, which is accomplished by gaining a vocabulary, a body of knowledge, and a set of skills as well as by acquiring attitudes and behaviors. Sustaining learning over the course of an entire career is rooted in fundamental habits, practice, and thinking that are most powerfully taught in the university setting amid a culture of the discovery of new knowledge and a devotion to intellectual matters.
When a medical school is physically located on a university campus, this spirit of inquiry and the value placed on the generation of new knowledge permeate the environment and the culture, as evidenced by lectures given by invited speakers; discussions regularly occurring in classrooms and laboratories; formal, sponsored debates on campus; and the banter in coffee shops and bookstores. The university gathers together students from multiple disciplines to learn and to study side-by-side, and it holistically creates an environment that fosters a rigorous and scholarly approach to problems. Although this process of debate often slows down the ability of universities to respond flexibly and quickly to changing conditions, ultimately it yields the most creative and forward-thinking solutions to complex and intransigent problems in science, society, and human endeavor.
At a time when medical schools are expanding in both students and campuses, cultivating habits of mind is essential, not only for the future of the profession but also for the future outcomes of patients.14 Medical schools linked to universities adhere to the ideal of interdisciplinary collaboration inherent in multiple, diverse groups living and working together. Basing the learning and practice of medicine in the context of the other pursuits inherent to university campuses ensures that the context of such learning cannot help being influenced by disciplinary advances in other fields that affect medicine and health care, as well as by the larger issues and philosophical debates and controversy that are part of the “university of utopia.” That the learning environment has an impact on medical students is well understood and has, in fact, been recently incorporated by the LCME as a standard for accreditation and as a key aspect of promoting “the development of explicit and appropriate professional attributes (attitudes, behaviors, and identity) in … medical students.”15
Further, whereas Flexner called for a curricular model for medical education that broke preclinical and clinical education into two blocks of two years each, more recent curricular innovations for medical schools have supported the integration of the basic and the clinical sciences throughout the four years of medical school. By breaking down the barrier between science-based research education and clinical education, recent curriculum reforms support the close linkage between universities and medical schools and also support Flexner's belief that innovation in education needs to happen in the centers of innovation that are research universities. One of Flexner's great achievements was the fostering and promoting of education in the basic sciences through his focus on ensuring adequate resources, such as laboratories and facilities, for all medical students to acquire a thorough background in anatomy and physiology. In today's medical schools, students continue to need access to adequate resources for the historical as well as the new “basic” sciences—communication, public health, health outcomes and comparative effectiveness, health systems, patient safety and quality, ethics, and law—that reflect the interdisciplinary focus and the necessary new frontiers of the practice of medicine.
Looking ahead, it is fully possible that medical education will encompass cognitive science, social networking theory (how we influence each other's behavior), and the genetic and molecular sciences, all of which underlie personalized medical practice. Although medical schools may address these new areas of learning on their own, these disciplines are encompassed within already-existing university departments such as communication, drama, law, philosophy, religion, psychology, education, systems engineering, and public policy. These disciplines have long records of scholarship of an extraordinary depth and of widespread application. Their views of the same issues that medicine also addresses often are very different from traditional “medical” thinking, and, thus, they enrich and inform discussion. Physically locating a medical school in such a milieu may not be necessary, but it is strongly in the Flexnerian tradition.
In the case of Hofstra University's new medical school, the new synergies with nonscience programs such as law, ethics, drama, communications, religion, and public policy may create new value and engender vibrant intellectual opportunities. Because the creation of knowledge is highly fluid, embedding the medical school within the university ensures that as new knowledge is developed in one arena, it can be quickly assimilated and integrated into other disciplines, which will foster creativity within each field of study and across many fields of study.
While the importance of the connection between universities and medical schools can be clearly seen in the preclinical education of medical students, clinical education also derives enormous benefits from the full-time faculty model found in such medical schools. The development of habits of mind that sustain thinking and problem solving over the course of a physician's career derive from the foundation of thinking learned during the years of medical education. Refining diagnostic hypotheses and generating illness scripts are part of such an education, and guidance from a full-time guide who can correct and deepen hypotheses and illness scripts is crucial.16,17 The feedback and supervision that students receive as they develop and refine illness scripts lead to the progressive problem-solving and reflective practice that are the foundation for diagnostic accuracy, practice, and lifelong learning. These habits of mind ultimately ensure the momentum necessary to carry a physician through a career, which is even more crucial than ever as the pace of new medical knowledge and its translation to the bedside accelerate.
Finally, placing medical schools and their closely linked teaching hospitals within the university confines creates a symbiotic opportunity to affect the continuum of medical education from premedical education to medical school and residency programs. This full range of medical education enhances opportunities for the spirit of inquiry and the culture of discovery to exist at every stage.
It is interesting that the interaction between medical schools and the world of graduate medical education is an entirely different world than that described by Flexner. For the most part, graduate medical education did not exist in his day, and certainly not in the large-scale programmatic way in which it currently exists. Today, the largest numbers of graduate medical education positions exist in America's non-university-affiliated teaching hospitals. Not uncommonly, however, the university sponsors those graduate medical education programs, and the university's medical students may be instructed by and may learn from the residents who are working at those affiliated hospital sites.
The mutual financial rewards of placing a medical school within the university, recognized a century ago, are still part of the picture today. Through their medical schools, universities acquire access to National Institutes of Health funding streams and to funds from other biomedical granting agencies for indirect cost recovery, to philanthropy from both alumni and grateful patients, and to the less quantifiable but very real prestige that universities hope their medical schools will confer on their reputations. The opportunities for cross-fertilization of research teams and partnerships in scholarly projects enrich everyone's work. These advantages are perhaps most clearly recognized by those seeking to establish new medical schools within their universities. For example, the president of Hofstra University recently remarked that the new medical school is “a necessary step to a full-fledged university.”18 He envisions that the medical school will help the university to expand its undergraduate and graduate science programs, to add new, cutting-edge, degree-granting programs, and to bring new sources of revenue through biomedical research grants. Within one year, serious planning to develop or expand programs in health policy, medical physics, biomedical engineering, health of the suburban population, clinical psychology, and qualitative research methods has moved forward. Furthermore, the medical school will serve as the centerpiece for a new fund-raising campaign for the university.19
[T]he physician is a social instrument … whose function is fast becoming social and preventive, rather than individual and curative.
—Abraham Flexner1
When Flexner issued recommendations for the ideal organization of medical schools, he focused on admission standards, the importance of a strong foundation in basic sciences, and a commitment to full-time faculty teachers. He went on to be very clear about linking each medical school directly to a larger university as the best way to accomplish those goals. Revisiting Flexner's model as new schools are being developed invites questions regarding the location of those schools and whether the university is still the most appropriate site.
Flexner identified the forces of commercialism as a problem and railed against the ways in which financial considerations and proprietary medical schools affected medical education by treating academic standards as less important than profitability. In the 21st century, the forces of commercialism are every bit as powerful as they were in Flexner's day, but they are likely to be found in different guises. The full-time faculty model is not sufficient to ensure the protection of faculty against engagement in the “trivial” activities Flexner had disparaged. Today's clinical educators—who have traditionally done the lion's share of teaching—are under increasing pressure to see ever more patients and to generate more clinical income, whereas the expectations of the funding agencies are that research faculty will spend the great majority of their time engaged solely in research. Although many AMCs continue to be staffed primarily by full-time faculty, it is not a given that these faculty members are available for the teaching, supervision, and mentorship of their medical students.19,20 While faculty continue to report multiple demands on time and increasing pressure to generate revenue and obtain grant support, time for teaching is endangered. After the publication of his report, Flexner himself was lamenting that the university was sacrificing teaching at the altar of research.5 In the decades since Flexner first expressed such a worry, this concern has only intensified, causing many to ask, “Where are the teachers?” Thus, the physical location of a medical school on a university campus can no longer be presumed to ensure the actualization of teaching and supervision.
Furthermore, there are numerous conflicts of interest that undermine disinterested scholarship and raise concerns over who is paying the faculty and whose interests are, in fact, being served. The large endowments that both Flexner and Hutchins saw as crucial to preserving the independence of universities and medical schools are subject, as has been seen, most painfully, over the past year, to economic circumstances.
Clinical teaching continues to take place primarily in hospitals, but to remain economically viable in the 21st century, hospitals must adapt rapidly to changing expectations on the part of the public, including payers, regulatory agencies, and insurance companies, in ways that universities have never needed to do and are not well equipped to do.3 Deliberative debate and thoughtful inquiry may yield innovative theories and robust new knowledge, but they impede the ability to quickly address changing circumstances. Federal and state regulations of AMCs have turned teaching, learning, and health care delivery into cumbersome processes. It is not uncommon for the independent teaching hospital—or the osteopathic medical school, for that matter—to be able to more flexibly and quickly adapt to new expectations in the health care environment than can the entrenched systems of universities. While it is clearly a benefit to the medical school to live in the dual worlds of “the university” and “the hospital,” it is less clear that the full AMC also benefits. Certainly some of the university resources in business, public health, law, and research would add to the strength of the AMC. Yet the juxtaposition of cultures, values, and operational styles may create as much conflict as synergy. Flexner did not directly address this possibility, and certainly the megabusiness that is academic health care today was never envisioned 100 years ago. The answer to this question remains to be learned.
What, then, is the impact on the clinical education of students of the joining of medical schools and universities? Just as Flexner avowed that medical students should have access to the best facilities and laboratories, so too did he believe that students should have access to education at the institutions that provide the best models for the delivery of effective and efficient health care. It is not a given that these institutions are AMCs.21 Creativity and diversification of the clinical education portfolio are necessary to preserve what is valuable about the AMC while supporting greater access to the models of care found in the community. Because AMCs are organized in departmentalized structures and geared toward reimbursement systems that emphasize the provision of services rather than overall health, patient care models that emphasize longitudinal, coordinated, and team-based care are more likely to be found among community practices, not in the AMC.21
Most crucially, the current health care environment, which emphasizes patient safety as the highest priority, poses a threat to the education of medical students.22,23 Robust experiential learning and a large volume of clinical experience are fundamentally valuable to students' learning and are crucial to the development of physicians.24 First espoused by Dewey in the context of the progressive education movement, and most recently proposed by Griffith and colleagues,24 direct experience with patients fosters learning in a powerful way. Neuroscientists report that the power of a memory is linked to the emotional component of that memory.25 When a medical student (or physician) directly cares for patients in emotionally charged and complex situations, the memories of that experience are most powerful, and clinical medicine is learned and remembered. Such a connection is the reason that the direct care of patients cannot be entirely replaced by “care” for mannequins, simulators, and standardized patients.
Furthermore, the close relationship between universities and AMCs is fraught with financial risks, to which universities have responded in a myriad of ways.26,27 Medical schools can be a financial giant in the university community, and that status creates not only jealousy but also true financial risk for the entire university enterprise. AMCs are frequently guided not by academic concerns but by economic ones, which results in the functioning of a business at the heart of an educational enterprise and, too often, in a tendency to have deeper concern for the bottom line than for pedagogic standards.
Universities themselves also have changed in fundamental ways during the past 100 years and have become more subject to market-driven competition. Just as Flexner accused the medical schools of his era of spending more on advertising than on laboratories or teaching,1 so too has the marketing of universities and professional schools become a more competitive and commercial process, and this change has led to market-driven behavior.28
The existence of many of these unnecessary and inadequate medical schools has been defended by the argument that a poor medical school is justified in the interest of the poor boy. It is clear that the poor boy has no right to go into any profession for which he is not willing to obtain adequate preparation.
—Abraham Flexner1
Despite the challenges we have discussed, Flexner's idea about the importance of the university as a vibrant locale for the discovery of new knowledge and the interchange of new ideas that lead to innovation and advances remains constant. In his time, Flexner was motivated by improving the overall quality of medical education in order to provide the public with the best-trained physicians. Nevertheless, it is clear that the Flexner Report1 had a devastating impact on rural medical schools and minority medical schools, which led to a geographic maldistribution, as well as a lack of diversity among physicians, which persists to this day.29 See Maps 1 (http://links.lww.com/ACADMED/A7) and 2 (http://links.lww.com/ACADMED/A8) for graphic presentation of the suggested (Map 1) and actual (Map 2) number, location, and distribution of medical schools in 1910. In today's society and health care environment, many of Flexner's prescriptions sound elitist and more concerned with the prestige of the profession than with the health of the public. Today, all medical schools face an ever greater demand from the American public to serve the health care needs of the population, and, therefore, as the number of schools expands, it may be that the health of the public requires that a school be located in geographic areas of the country or in community settings where they are not attached to a university (Figure 1).30 In these cases, the schools may be regional campuses of a university. Already, it is not uncommon to find an AMC far away from the original campus. Sometimes, medical schools and their affiliated AMCs are relocated to cities where they occupy expanded campuses and are the largest employer in town, thus becoming essential to the local economy. In some cases, the university has concluded that the medical center is a corrosive problem for the university and has divested itself of that financial burden.31
Figure 1 Existing and proposed regional campuses at U.S. medical schools, 2008. From: Mullan F, Chen C. Lessons from the past, policies for the future: Medical school expansion of the 1960s and 1970s. Presented at: Revisiting the Medical School Educational Mission at a Time of Expansion: A Conference Sponsored by the Josiah Macy, Jr. Foundation; October 2008; Charleston, South Carolina. Available at: www.josiahmacyfoundation.org .
As the numbers of schools and of students expand, there is a danger of returning unintentionally to a pre-Flexnerian atmosphere, in which technical training becomes more important than the culture of inquiry. The issue may not be whether all medical schools would benefit from physical proximity to a university: clearly, physical proximity can make colleagues of those who otherwise would be strangers, but such proximity is not necessary. The more important issue for medical schools rests on the values of learning, critical thinking, professionalism, inquiry, and scholarship and the culture of intellectual discourse that are nurtured in a university setting and that protect medical education and the profession from degenerating into the trade school world that Flexner so strongly reacted against.
It is crucial that consideration be given to the advantages and disadvantages of a medical school's being linked to a university. This analysis must be from both perspectives, that of the medical school and the university. Equally worthy of consideration are the threats to the university itself that might undermine the value such a linkage once brought.
Table 2 provides data on two medical schools—one established in the 20th century and one established in the 21st century—to allow a comparison of the ways in which the schools drew on existing models to shape their educational content and opportunities for students.
Table 2 Two Medical Schools: Flexnerian Era and 21st Century
In the case of the newly formed Hofstra School of Medicine, the choice was made to locate the school on the campus of the university so that the medical school could benefit from the full-time faculty model, interdisciplinary opportunities, and the opportunity to learn from the university's administrative practices, policies, and procedures. This unusual model of the (intellectual) university and the (corporate) health system coming together to give birth to a medical school will integrate the values and cultures of the two institutions, with the hope that such integration may serve as a model for the future.
In the case of the University of Chicago, the Pritzker School of Medicine—both the school and the major teaching hospitals—continues to be embedded within the university campus itself, thereby availing itself of the interdisciplinary opportunities and culture of scholarship and discovery. At the same time, new academic affiliations are in place to provide exposure to clinical practices found in community health care settings, which enriches the educational experience of the students.
Flexner's principles regarding the shaping of American medical education continue to have profound relevance. The symbiotic relationship between medical schools and universities was a central tenet of the Flexner Report. Very quickly after its publication, the report resulted in the creation of standards and the development of more uniform admissions requirements, a decrease in the total number of schools and in the numbers of doctors graduating from those schools, and the development of a more rigorous curriculum based on solid, laboratory-based scientific work and direct experience with patients. One of Flexner's great achievements was to declare the value of the full-time faculty model, as found in the university. One way that the lessons learned from the Flexner Report are embodied in the creation of new medical schools is in a greater recognition of the value of the relationship of the medical school and the university, a value that perhaps has been overlooked by those schools whose association with universities is more long-standing. The 100th anniversary of the Flexner Report inspires us to remember the ways in which the medical profession was galvanized when medical schools and their faculties adopted university values.
In reexamining the relationship between universities and medical schools, identifying the most critical components of medical schools and universities is essential. During the period of formal medical education—both undergraduate and graduate—the seeds of future careers and lifelong learning are planted. At their core, universities are collections of teachers and students, and it is the relationship of teachers and learners in an environment of inquiry and discovery that establishes the quality of the education. Those teachers, role models, and leaders, by teaching medicine, caring for patients, and making discoveries in the laboratories and beyond, inspire generations of students. Although multiple types of environments might be capable of creating such a learning environment, universities are ideally organized and positioned to accomplish this and to withstand challenges that undermine these values.
In the activity of the current health care environment, it is easy to lose track of the value of such unremunerated activity and the inspiration wrought by great teachers. There is an urgent need for medical schools and their universities to reclaim an aspiration for excellence and to make it more possible for the faculty to be supported to inspire greatness and to invigorate the call to service among our students. This need can be met by medical schools and their leaders embracing the faculty as their teachers and scholars and providing the vision for the way forward during an era when the health care needs of the nation have never been greater.
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The central thesis of Abraham Flexner's analyses of North American and European medical education was that the university is essential to the provision of a medical education. The authors invoke the spirit of Flexner to envision further contributions of the university at large to undergraduate medical education. Medical curricula now include elements of a variety of other disciplines that are better represented in other parts of the university. Most schools, however, even those closely affiliated with a comprehensive university, do not take full advantage of these resources, nor do they offer sufficient opportunities for students to pursue individualized interests and learning goals.
Medical school now plays a different role in the education of physicians than it did a century ago—it remains the definitive, but is no longer the ultimate, stage in a continuum involving college, professional, postgraduate, and continuing education. The authors explore the medical school years as an opportunity for a liberal education in medicine. Beyond the assurance of competence in core knowledge, skills, and perspectives, this model places more emphasis on nurturing students' intellectual curiosity about phenomena of illness and disease, their understanding of the human condition, and their exploration of the many other disciplines related to medicine and the life sciences. A richer, broader education can be achieved through more flexible and individualized paths to the MD and facilitated by realizing medical schools' full academic citizenship in the university.
Abraham Flexner's central thesis in his analyses of North American and European medical education was that medical schools should be “organic parts of full-fledged universities.”1 This conviction was aimed, first and foremost, at the inclusion of an education in the “laboratory branches” and the integration of scientific research into the schools. Connections to the university environment also facilitated the pursuit of two related goals: preliminary university study and a dedicated medical school faculty along a full-time university model.2 Although this agenda had already begun to drive the development of American medical education before Flexner's 1910 report,3 his comprehensive exploration firmly established the university model in North America. The model was reinforced by his later (1925) comparative study of schools in Europe and the United States.4
To this day, these aspects of “Flexnerian” medicine carry excellent connotations, describing a professional education that is anchored in academia and that bases its teaching programs and advances in practice on the scientific knowledge promulgated and advanced by the academy. Even community-based schools generally follow this pattern and seek strong university alliances. Whenever American medical education is lauded as the best in the world, this close partnership with scientific research and discovery is understood to be the foundation of its success.
But are medical schools, a century after the 1910 report, taking best advantage of the university affiliations Flexner promoted? In considering what the university has to offer, along with shortcomings many educators see in current medical curricula, we imagine the medical school years as an opportunity for a liberal education in medicine. After describing a few post-Flexnerian changes in curricular content, we will invoke Flexner's spirit—and a few prescient observations from his later writings—to propose pursuit of this goal through further contributions of the university at large to undergraduate medical education.
The narrowness of Flexnerian medicine's scientific focus provoked comment right from the start. By 1927, Peabody5 had famously noted the science overload and stressed the need for primary attention to the patient. Flexner himself came to recognize the imbalance. In his 1925 study, he found “scientific medicine in America... today sadly deficient in cultural and philosophic background,”4 and perhaps he had never intended that this bias would develop.3,6 In 1935, L.J. Henderson,7 whose contributions to acid–base physiology (viz. the Henderson–Hasselbach equation) are at the core of every medical student's science education, also argued for attention to the social sciences, particularly the underpinnings of clinician–patient communication. By the 1950s, communication skills were indeed part of most U.S. curricula, though usually only of interest to the psychiatric faculty. In the 1970s, George Engel's8 biopsychosocial model provided the theoretical base for a richer conception of medical practice and encouraged explicit attention to the patient–physician relationship. Humanities disciplines—ethics, literature, history, religious studies—were introduced as electives in the 1970s and began to flourish in the 1980s and 1990s.
These developments are part of a historical trajectory that began with the initial introduction, long before Flexner, of “basic” sciences into the medical curriculum at Harvard. And, just as Oliver Wendell Holmes, Sr. and his colleagues, products of the prevailing empirical American education, objected to the study of the experimental sciences as irrelevant to the needs of clinicians,3 so these later additions have met on occasion with skepticism and disdain. Thus, whereas accreditation requirements now address prevention, communication, medical decision making, ethics, and cultural competence on equal footing with the basic sciences, the reality, driven by licensing examinations and by the research-intensive world inhabited by the academic faculty, is significantly different. Nonscience disciplines often are incorporated in fragmented and superficial form, taught by clinicians who may have an abiding practical interest but rarely the academic background or expertise we would otherwise expect of teachers at the graduate level.
The liberal medical education we envision would further complete this historical trajectory from simple apprenticeship to a broadly conceived education. We affirm the American Association of Colleges and Universities' description:
Liberal education is an approach to learning that empowers individuals and prepares them to deal with complexity, diversity, and change. It provides students with broad knowledge of the wider world (e.g., science, culture, and society) as well as in-depth study in a specific area of interest. A liberal education helps students develop a sense of social responsibility, as well as strong and transferable intellectual and practical skills such as communication, analytical and problem-solving skills, and a demonstrated ability to apply knowledge and skills in real-world settings.9
This account recaptures the emphasis on intellectual exploration that was the hallmark of the Germanic experimental approach so attractive to 19th-century American medical education reformers, and it does so in a manner inclusive of the physical, biological, and social sciences—a much broader reach than the exclusive focus on the humanities too often equated with “liberal” education.
Several aspects of this definition invite application to both historical and current thinking about medical education. It identifies the development of social and cultural perspective as the primary goal of a broad disciplinary base—a goal clearly synchronous with current efforts to ensure “cultural competence” in our medical students. This is coupled with the need to pursue expertise in a more focused area, where learners are explicitly identified as individuals, empowered to follow their own interests in health and medicine—a representation of one of the main tenets of learner-centered learning10 that calls to mind the recent development of “scholarly concentrations” or “tracks” at several schools. Finally, the definition emphasizes translation from the world of scholarship to effective problem-solving and meaningful work in the real world. For medical educators, this quickly brings to mind a main thrust of the 1984 Report on the General Professional Education of the Physician (GPEP),11 the document that fueled much useful curricular reform in the latter part of the 20th century.
Each of these aspects of liberal education—disciplinary breadth, social and cultural perspective, learner-centeredness, and translation to the work of a skilled professional—has the potential to broaden and enrich the education of physicians.
The report of GPEP's Working Group on Personal Qualities, Values, and Attitudes, included as an appendix in the 1984 summary report,11 contains perhaps the first “mainstream” call for expansion of social sciences and humanities content in medical curricula, to be accomplished by “mobilization of faculty resources from other departments and schools.” Though only vaguely echoed in the main GPEP conclusions, in a call for “shifting emphases” away from factual, biomedical information, the report's perceived stance on the respective roles of the sciences and other disciplines still drew criticism—and from both directions. In one early response from medical school deans and academic leaders, the report was seen as neglecting the basic sciences in the education of doctors.12 Charles Odegaard13 saw it quite differently:
One cannot escape the conclusion that in this Report the Flexnerian form of medical education with its exclusive concentration on disease as simply a malfunction of the organs and tissues of the body interpreted in the light of findings based on the biological, chemical and physical sciences was accepted without any need for comment. The panel in its report simply did not subject it to critical review.
The “tension that existed between these two camps in the 1980s,” notes Whitcomb14 in a recent editorial on the 25th anniversary of the initiation of the process that led to GPEP, “persists today.”
As we have outlined above, the disciplinary breadth of medical curricula did nevertheless expand a good bit in the ensuing two decades, though perhaps not always with appropriate intellectual rigor and often subject to the continuing tension identified by Whitcomb. The recent emphasis on “cultural competence” in accreditation standards and curricular objectives may help further illustrate this status quo. Few would argue the urgency of this agenda, in the face of undeniable evidence that physicians' knowledge deficits, biases, and inattentions contribute to suboptimal and inequitable health care. There may be danger, however, in simply incorporating learning objectives in social and cultural aspects of health care into the outcomes-based competency frameworks now driving much of professional education. Kumagai and Lypson15 describe a broader “critical consciousness” required to learn the social endeavor that is medicine, and ask us to avoid reducing these essential aspects of a professional education to another set of observable knowledge, skills, and attitudes, to be considered alongside the student's ability to perform an abdominal examination.
The heart of Flexner's vision for medical education involved the development of an intellectual curiosity and fueled the change from an empiric, trade school model to a genuinely scientific approach as physicians realized they needed to think critically about the biological systems they were tampering with in treating patients. Our students now need also to learn to think critically about the perceptions, experiences, and needs of patients as individuals who are complexly situated in a cultural matrix of meanings and expectations—a sort of critical thinking that cannot be achieved through a few class sessions addressing cultural awareness in health care settings. Renée Fox16 suggests that each student have occasion to study in depth “at least one society other than one's own” and also describes students' need to understand the professional culture medicine constructs around itself.
The full realization of a “general professional education” would allow students to explore any of the disciplines related to medicine in a manner that would broaden and enrich their careers, without necessarily incurring the premature narrowing of specialization. Students might explore issues of stigma or disability, or the economics of health care. Those interested in pediatrics could study the history of childhood, cross-cultural breastfeeding practices, or public policy that affects children's health. The possibilities are legion, and few (geology, perhaps?) are irrelevant to clinical practice, medical research, or the societal contributions of the profession.
Many of these learning goals can of course be addressed before medical school. The GPEP Report, in fact, called for a broadening of the premedical experience. Such calls continue, some focusing on the relevance of traditional prerequisite coursework to the selection and success of medical students, and others thinking beyond this to a more active integration of subjects relevant to medicine across the premedical/medical school continuum. Ezekiel Emanuel17 recommends replacing the premedical requirements of calculus and organic chemistry with statistics, genetics, and molecular biology and including bioethics, communication, management skills, and finance in the required medical curriculum. The Association of American Medical Colleges (AAMC), in collaboration with the Howard Hughes Medical Institute, has recently released a report on the Scientific Foundations for Future Physicians18 that addresses premedical science preparation in a competency-based rather than course-specific manner, recognizing the potential for an effective premedical-to-medical school learning continuum and respecting, if not enhancing, opportunities for liberal education in the premedical years. A parallel examination of preparation in the social and behavioral sciences is forthcoming.
In any case, students' pursuit of liberal education's goals should not be limited to their premedical years. This perspective is by no means new. In “The medical school and the university,” Sherwin Nuland19 describes Dean Milton C. Winternitz's attempt to establish an Institute of Human Relations at Yale in the 1920s and 1930s, merging medical studies and the university toward the study of patients as whole people in their social and economic contexts. The effort failed (Flexner, despite a long friendship with Winternitz, was a prominent opponent),20 but Nuland's essay makes a fine case for a renewed attempt. In 1959, Stanford added a fifth year of elective study to its medical curriculum. Among its objectives were “to bring medical education into the University environment... and relate knowledge of the medical sciences to other fields of knowledge,” and “to foster a graduate approach to medical education.”21 In practice, the main result was an extension of the basic-science-focused portion of the curriculum from two to three years, with inadequate collaboration between departments in the presumably interdisciplinary courses, and the effort was abandoned by 1968.22
Liberal education's focus on empowerment of the individual student is best expressed through the principles of learner-centered learning, which begin with the uniqueness of each student's prior experience and goals and place a great deal of the responsibility for pursuit and assessment of those goals on the student.10 The importance of focused, in-depth study in an area of interest to the student follows naturally from this approach.
Learner-centered learning principles have clear applicability in professional education, where learners are adult, postgraduate students and a clear expectation of continuing professional education comes with the territory. In health professions education, there is also a useful parallel between learner-centered educational principles and the patient-centered approach to care. A number of successful educational programs, most notably in health communication, have wedded these approaches.23
The adoption of a learner-centered approach to medical curricula in general has been limited, however, by the enormous amounts of information, both factual and conceptual, potentially to be included in the required curriculum,24 a reality that leads many educators to fear that students' pursuit of individualized agendas will result in an incomplete education. It is useful in this regard to return to the GPEP Report and its conception of the “general” professional education of the physician. The GPEP Report strongly advocated independent learning, a limitation of the amount of material students are expected to memorize, and a focus on fundamental clinical skills and professional perspectives applicable across all medical specialties.11 In practice, rather than bringing about a more concise, common curriculum of fundamentals beyond which students can then begin to differentiate according to their personal goals, the GPEP's advocacy of “general education” for physicians seems often interpreted to mean that those at the point of receipt of the MD must be capable of entering postgraduate training in any discipline.
The result, inevitable in medical curricula thus overcrowded with required content, is a lockstep curriculum that looks the same for most every student, with limited opportunity for pursuit of individualized interests and learning goals in a true learner-centered manner. The small-group, discussion-oriented seminars and problem-based learning sessions many of us proudly point to as evidence of a commitment to progressive learning principles are still part of a required curriculum that occupies the overwhelming majority of students' time in the first three years at almost every school. Most real flexibility for the pursuit of students' individual learning goals is little more than a pregraduation afterthought in the fourth year. Those who wish to explore laboratory research in more depth, pursue international experiences, or study allied disciplines usually must absent themselves from the curricular mainstream. Flexner, contrasting in his 1925 study the more experimentally based German system with the uniform expectations already established in the United States, poked a bit of fun at the latter:
A student who entered an American medical school with the “Class of 1922” would, generally speaking, be a homeless waif if, interested in physiology, he paused for a year and thus had, the next year, to domesticate himself with the “Class of 1923.”4
We suggest a middle ground in defining the “general” professional education, one where medical graduates might be pluripotential but need not be totipotential. Some might recognize early on, for example, that they will not be pursuing a procedural specialty; expectations for their demonstration of technical skills prior to residency application might be modified accordingly. The duration and scope of each introductory specialty clinical experience should be carefully tailored to the learning needs of those who will not necessarily practice that specialty. Such an approach recognizes the need for all physicians to have a broad understanding of the profession and still allows the expression of students' individual lived experiences, educational background, and professional goals. Not incidentally, it also facilitates the appropriate education of students with physical or sensory disabilities who might become outstanding physicians but for an inability to meet certain technical standards for admission that pertain mostly to procedural specialties.25
Opportunities for change along these lines are emerging. Several schools have recently created selective opportunities for academic concentration during medical school, allowing students to differentiate their interests and focus in very much the way we are advocating. These opportunities should be designed to encourage utilization of the resources of the university to the greatest extent possible, even bringing students from different graduate-level disciplines together in collaborative study. They should not simply be “tracks” toward early specialization; they should be understood as opportunities for expanding the tools and perspectives students will bring to whatever medical specialty they pursue. A global health concentration, for example, could be prelude to a career in dermatology as easily as one in emergency medicine; a women's health concentration could be invaluable to a urologist or internist as well as an obstetrician–gynecologist. In some cases, additional study beyond the selective requirements of the medical school might lead to an additional graduate degree, as is becoming more prevalent with combined MD and master's degrees in public health, business, and the medical humanities.
This addition of features more typical of graduate education—or, when offering medical students combined degrees, the inclusion of graduate education per se—may seem to threaten a “de-professionalization” of medical education. To the extent that the profession still considers itself the guardian of a discrete (if enormous) body of knowledge and set of skills, or sees self-replication as a primary goal, this may be true. But the relationships of health, disease, pain, and suffering to a multitude of other scholarly and professional disciplines belie the former notion, and the pace of change in the profession itself challenges the latter. Instead, the preparation of physicians to deal with “complexity, diversity, and change” inherent in a liberal model represents a substantial and transformative higher standard of professionalism—not unlike the transformation from tradesman to scientifically engaged practitioner Flexner helped to bring about.
These ideas might also seem to conflict with current efforts to structure medical curricula according to well-defined competencies that every student must achieve. In keeping with those who believe “competency” is a bar set too low,26 we would see the achievement of general competencies as a curricular core and would expect every student also to pursue a path of individual discovery and scholarship beyond that level. Appropriate use of a core competency framework can also free the curriculum from specific course requirements to some degree, by specifying learning outcomes that can then be met through a variety of selective or elective routes.
There is little danger that preparation for practice would be weakened. For decades now, graduate medical education has been a universal expectation for licensure in this and most other countries, such that the medical curriculum is the defining, but not the ultimate, stage in a continuum involving college, graduate and professional, postgraduate, and continuing education opportunities.14 The increasing rigor of outcomes assessment in graduate medical education, and the parallel development of meaningfulskills and outcomes assessments in specialty certification and recertification, will make these latter stages in the educational continuum increasingly important, and sufficient, for ensuring physicians' preparation for specific practice environments.
Meanwhile, a more liberal approach to the MD curriculum will foster more attention to the broader roles and responsibilities of the profession in society. Rudolph Virchow, on his election to the Prussian parliament in 1848, famously defended this apparent distraction from professorial life by proclaiming that “medicine is a social science, and politics nothing more than medicine on a grand scale.”27 We can hope that a generation of medical students who will have learned medicine in this broader context will, among other things, help connect the historical divide between public health and medicine in this country,28 or participate more broadly in the body politic.29
Effective provision of opportunities for study beyond areas usually represented within medical schools themselves will require expanded interactions between medical schools and their parent universities. To that end, it is worth exploring the extent to which North American medical schools are in fact the “organic parts of full-fledged universities” Flexner promoted. Working from the characterizations of schools in the AAMC Directory of Medical Education30 and from the most recent Carnegie Classification of Institutions of Higher Education,31 one finds 27 of the 130 U.S. medical schools accredited or provisionally accredited by the Liaison Committee on Medical Education identified solely as “Special Focus/Medical” institutions—self-contained health professions centers—by the Carnegie Classification. Four are affiliated with master's-level institutions, and the other 99 with doctoral-level research universities. Even then, a number of those latter schools are scores of miles from the rest of their university. The point is not to denigrate those medical schools outside the realm of a comprehensive university but, instead, to reflect on what impact such proximity now has on curricular content and other aspects of the medical education experience. Aside from the relative ease of creating programs of joint study or joint degrees with public health, engineering, business, and the like, medical schools with ready access to the rest of the university are seemingly not going about it any differently from those that do not.
A liberal medical education model would need to be accompanied by access to faculty across the university or, where that is difficult to achieve, by faculty who, like the scientists added 100 years ago, can bring new disciplines to the medical school. The situation in bioethics and the humanities, with small faculties now commonly located within medical schools, offers a contemporary model of the latter approach. Schools without comprehensive university relationships should not find it difficult to create, at minimum, focused affiliations in the areas their students will most often pursue.
A general medical education involves, first and foremost, the assurance of competence in core knowledge, skills, and perspectives. The next frontiers for medical education will require more emphasis on nurturing students' intellectual curiosity about phenomena of illness and disease, their understanding of the human condition, and their exploration of the many other disciplines that relate to medicine and the life sciences. These are learning needs that could be met at least in part through more flexible and individualized paths to the MD.
Medicine will never achieve liberal education's traditional ideal of knowledge for its own sake. A medical education will always fundamentally be a professional education, with its inevitable and quite necessary utilitarian aspects. But we have not taken full advantage of our academic citizenship. As the boundaries of the profession's interests and interconnections expand, the utility of this wider variety of skills and perspectives for future physicians will grow, as will society's need for physicians who carry with them the wonder, inquisitiveness, and ability to think critically that are the essence of a liberal education.
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Organized medicine's modern-day professionalism movement has reached the quarter-century mark. In this article, the authors travel to an earlier time to examine the concept of profession within the work of Abraham Flexner. Although Flexner used the concept sparingly, it is clear that much of his writing on reforming medical education is grounded in his views on physicians as professionals and medicine as a profession.
In the first half, the authors explore Flexner's views of profession, which were (1) empirically (as opposed to philosophically) grounded, (2) case based and comparatively framed, (3) sociological in orientation, and (4) systems based, with professionalism conceptualized as dynamic, evolving, and multidimensional.
In the second half, the authors build on Flexner's systems perspective to introduce a complexity science understanding of professionalism. They define professionalism as a complex system, introduce a seven-part typology of professionalism, and explore how the organization of physician work and various flash points within medicine today reveal not one but several competing forms of professionalism at work. The authors then develop a tripartite model of professionalism with analysis at the micro, meso, and macro levels. They conclude with observations on how best to frame professionalism as a force for change in 21st-century medical education.
Flexner's reforms were grounded in his vision of two particular types of professional—the physician clinician and the full-time academic physician–scientist. The authors propose reform grounded in professionalism as a complex system composed of competing types.
Medicine in the United States today is awash in a sea of complexities. Millions lack access to basic medical services.1,2 Health disparities abound.3,4 Efforts to improve patient safety are labyrinthine.5 Quality in patient care remains elusive, and quality initiatives are often contradictory.6–8 Health expenditures have surged into the trillion-dollar stratosphere.9 Medical school graduates court lifestyle specialties and are abandoning primary care in record numbers.10–13 Mandated limits on resident duty hours have upended traditional teaching practices, and questions about the commitments of newer physicians to traditional professional values have become part of the national educational dialogue.14–17 Reports of economic opportunism and conflicts-of-interest (COIs) within researcher, educator, and clinician ranks have become a media staple.18–21
Within this maelstrom of work and identity, organized medicine has called for change along a number of fronts, including quality of care, patient safety, evidence-based medicine, physician workforce, and, in the face of a self-perceived loss of public trust, a call for physicians to recommit themselves to the principles of medical professionalism. In sum, medicine currently struggles with what it means to practice high-quality scientifically grounded medicine, how one best trains physicians for an ever-changing work environment, and what it means to be a professional.
One hundred years ago, medicine and medical education faced a similar crisis of identity and identification. An emerging science of clinical medicine was being held hostage by the practice patterns of clinicians trained in another era and under a different value system—much like today's controversies over evidence-based medicine, the nature of scientific evidence, and the “necessary” restructuring of physician practice patterns.7,22,23 Commercialism, which at that time was emblematized by a gaggle of proprietary medical schools, cast a very long and stifling shadow. Meanwhile, a rapidly expanding (numbers and geographic) population lacked access to well-trained physicians. Into this vortex stepped a number of change agents, including Abraham Flexner, Frederick T. Gates, Franklin Mall, Henry Pritchett, and William H. Welch. They represented a new vision of medical education and medical practice and the emerging power of philanthropic organizations. Flexner's Bulletin No. 4 (the “Flexner Report”)24 was one important blueprint in that reform.
As visionaries conceived and philanthropies conspired, change began to bubble. In this article, we focus on one particular percolate—professionalism. Flexner's efforts to reform medical education and medical practice were very much grounded in his views of physicians as professionals (or at least “potential professionals”) and of medicine as a profession.Cited Here... Flexner's approach to professionalism is notable in several respects.
* His approach was empirically (as opposed to philosophically) grounded.
* His approach was case based and comparative. Flexner drew on other occupations and other educational systems in crafting his analysis.
* Flexner's orientation was philosophical, with society and social forces playing a determining role in the evolution of professionalism.
* Flexner took a systems approach, treating professionalism as an evolving and dynamic force.
* Flexner's view of professionalism was multidimensional: He conceptualized professionalism at both the individual and organizational levels.
* Flexner saw professionalism embodied in two somewhat countervailing types: the full-time academic physician–scientist versus the practicing clinician.
Of additional interest is the similarity of Flexner's approach to current educational reform and the new science of complexity, an approach being adopted by a growing network of faculty within academic medicine. Like Flexner, these scholars conceptualize many of the challenges facing medicine today in systems terms, ranging from disease etiology25,26 to community health,27 primary care,28 and medical professionalism.29–31 Key to these initiatives is the promise of improved health policy27—which leads to yet another way these complexity science scholars are similar to Flexner. Although Flexner did not write extensively about professionalism, it is clear that his methodological approach to change cast professionalism as an engine of reform. More specifically, he grounded his reform of medical education in a particular type of professional, the full-time academic physician–scientist. In sum, the success of Flexner's reforms was, in part, a function of the method he adopted, which often is the case with results seeped in complexity analysis as well.
We believe that these previously unexplored linkages between Flexner's systems-like view of professionalism and his visions for medical education reform have considerable import for more contemporary calls for change. We also believe that further insights can be gained by revisiting Flexner's original vision for change, his underlying methodological approach, and the role of professionalism in that change, and, in turn, placing all three within a more formal complex systems framework. We wrote this article to demonstrate why we hold these beliefs.
We organized this article into two major sections. In the first section, “Flexner and Professionalism,” we review what Flexner had to say about the nature of professions and professionalism, paying particular attention to Flexner's view of professionalism as a dynamic and fundamentally social process and the transformative role Flexner envisioned for altruism in the growth of medicine as a true profession. Also core to Flexner's visions of educational reform was his view that commercialism is antithetical to professionalism and his identification of a new type of medical educator—the full-time academic physician–scientist. We highlight Flexner's relatively sophisticated systems view of professionalism, his sensitivity to context, his views of how different models of medical education have evolved out of different social and cultural environments, and his penchant for using comparative case studies to develop an ideal, yet nuanced, model of medical education in the United States.
The second section, “A Theoretical Model for Researching Professionalism,” outlines an agenda for investigating professionalism as a complex system. This section is divided into three parts. First, we begin with a basic definition of professionalism as a complex system. From this standpoint, we argue that the current conception of professionalism being advanced within organized medicine, something we label nostalgic professionalism29 (a label tied to organized medicine's explicit and repeated calls for physicians to rediscover and recommit themselves to traditional professional principles), is an overly restricted and ultimately unproductive way to leverage professionalism as a tool in the transformation of 21st-century medicine. In contrast, we present a systems-based approach to medical professionalism. We trace the evolution of medicine's modern-day (mid-1980s to present) professionalism movement, and in doing so we explore how sociohistorical data reveal not one, but rather multiple, forms of professionalism (e.g., entrepreneurial, lifestyle, nostalgic, activist) at work. Second, we explore the web of relations among these types, and we propose a multipronged and complexity-driven research agenda to both study and understand the structure and dynamics of medical professionalism. Third, we explore how best to frame professionalism as a force for change in the evolution of 21st-century medical education, and we seek to do so in a spirit similar to Flexner's. Flexner proposed educational reform based on his vision of the physician educator. We propose educational reform based on our understanding of professionalism as a complex system composed of competing types.
Despite his wealth of writings on medical education and its reform, it is important to note from the outset that Flexner did not often use the concept of profession as a core element in his analytical armament. This should not be surprising, given that concept's relatively undeveloped presence in the early decades of the 20th century both within sociology and medicine. Nonetheless, what Flexner had to say about medicine as a profession, both directly and indirectly, is essential to understanding his overarching agenda of educational reform.
Flexner's most detailed statement about professions did not appear in Bulletin No. 4, nor in any of his other writings on medical education, but rather in an invited 1915 address (“Is social work a profession?”) to the National Conference of Charities and Correction.32 In his presentation, Flexner advanced a six-part definition of profession, along with a host of other comments that reflected a highly contextual, dynamic, relational, and systems-oriented view of professions.
For Flexner,
professions involve essentially intellectual operations with large individual responsibility; they derive their raw material from science and learning; this material they work up to a practical and definite end; they possess an educationally communicable technique; they tend to self-organization; they are becoming increasingly altruistic in motivation.32(p156)
Fundamental to understanding Flexner's approach to professions is how he employed each of his six definitional elements within a case-based, comparative analysis. In his 1915 address, Flexner used each criterion to assess the professional prospects of several occupational groups, social work being only one of many occupations he reviewed. In doing so, Flexner underscored what would become a signature element in his approach to policy and reform initiatives—the use of data from multiple sources (be they nation-states, occupational groups, or a universe of medical schools) to drive an analysis constantly grounded in a comparative method. His address also reflected another signature proclivity, his tendency to be disconcertingly candid in his assessments—which included, in this instance, the unapologetic conclusion that social work fell short in its claim to be a profession.
Using his definitional template, Flexner walked his audience through a step-by-step analysis of pharmacy, banking, plumbing, journalism, and social work—rejecting each, in turn, as a profession. In other comments, Flexner repeatedly identified medicine and engineering as professions, closely followed (in frequency of mention) by the clergy, law, and architecture. He also repeatedly characterized business as a nonprofession. In one isolated burst, but without any further explanation, Flexner identified literature, painting, and music as professions.32(p158) Finally, and in a fascinating and uncharacteristically equivocal aside, Flexner labeled the professional prospects of nursing as a “live wire” and nursing itself a “twilight [i.e., betwixt and between] case.”32(p158)
Along with being empirically grounded, Flexner's approach was resolutely sociological—in that he sought to depict professionalism in its wider social context. For example, although Flexner consistently referred to professionalism as “a calling,” he also recognized professionalism as a social status and one that is tied to public recognition. Flexner identified professionalism as a shared occupational identity tied to a “strong class consciousness,” something he viewed as both “aristocratic in form” yet “highly democratic,” with the training process based on individual achievements rather than an ascribed social status.32(p153) Moreover, Flexner was cognizant that even by 1915, the label professional had been culturally hijacked/expropriated by a large number of occupational groups, thus undercutting at least some of its cultural capital. Finally, and anticipating a key issue in the contemporary professionalism debate, Flexner addressed the balance between family and work, concluding that “the social and personal lives of professional men and their families thus tend to organize around a professional nucleus.”32(p156)
The third distinction of Flexner's approach is its systems orientation. Simply put, Flexner believed professionalism to be a dynamic and evolutionary force. Nonetheless, when discussing medicine, he did limit his focus exclusively to physicians' attainment of professionalism and did not explore the possibility that medicine itself might lose its status as a profession at some point in the future.
Flexner also recognized (shades of the 1980s) that occupational groups may strategically embark on their own professionalism initiatives and that any deliberate striving for professional status could spark “battles” and “trench warfare.”32(p164) Here, Flexner's concerns foreshadow Abbott's33 famous 1980s work (at least within sociology) on professions as a system of countervailing interests.
Key to understanding Flexner's vision of professions as dynamic and evolving are his views on the role of altruism in the evolution of professionalism as a transformative social force (see the last of Flexner's six criteria in the quote above). Flexner was unequivocal in insisting that this “professional spirit” had yet to be realized across professional groups in general and within medicine in particular. For Flexner, altruism was something that “may... come to be a mark of professional character” and is something where the “pecuniary interest of the individual practitioner … [is] apt to yield gradually before an increasing realization of responsibility to a larger end” (italics ours).32(p156) For Flexner, medicine and other professions were not yet “fully socialized” and currently “fall short” in this regard.32(p161) Ever sociological in his framing, Flexner was convinced that any move to a service orientation would be as much (or more) driven by the “pressures of public opinion”32(p156) than by internal motivations.
Flexner was not alone in this vision of an evolving and altruistically driven professionalism. In his introduction to the Carnegie Foundation's Bulletin No. 6, foundation president Henry S. Pritchett noted,
As the commercial medical school disappears, and the profession comes to be composed of educated men alive to the ideal of service to their communities and to humanity, the opportunity to exploit medicine for gain will disappear. The youth who is looking for a fortune, or the parent who seeks for his son a remunerative occupation, should look elsewhere.34(p xvii)
Another element in Flexner's views on professionalism as a dynamic and transformative force is his vision of the full-time academic physician–scientist as a key element in engineering organizational change. In his 1924 JAMA appraisal of historical changes in U.S. and European medical education between 1909 and 1924, Flexner explicitly labeled the move to full-time clinical faculty as “professional” in nature.35(p834) He also characterized schools that had moved only somewhat in this direction as being “partly professionalized.”35(p836) Flexner's main biographer, Thomas Neville Bonner,36(p1068) concurs, noting that Flexner's drive to “create institutions that were as free as possible from the commercial spirit that had dominated so much of America's experience in medical education” was, in fact, “taking a strong stand for professionalism and against greed in the teaching of medicine.”
Fourth, and a key element in Flexner's systems thinking, was his tendency to differentiate between the professionalism manifested by individual practitioners and the professionalism exhibited by organizations. The latter, for Flexner, had separate and distinctive public service responsibilities and could just as easily lose sight of those responsibilities as could individual clinicians.
Finally, in his 1915 talk on social work as a profession, and throughout his writings as a whole, Flexner maintained that there was a sharp cleavage between commercialism and professionalism. In terms of his systems thinking, commercialism functions as an environmental force, having a negative impact on the system of professionalism.
For Flexner, an emphasis on “financial profit” is antithetical to the spirit of professionalism (“professions may not be cultivated for mere profit”).32(p163) Moreover, the motive of service (in terms of professional status) is a “spiritual striving from within,” where the rewards of work are devoted to “impersonal ends.”32(p162) Professions strive to minimize “selfish and mercenary motives” and to “minimize personal profit” as a motive.32(p159) For Flexner, the two occupations best reflecting an ethos of altruism were teaching and social work. Medicine, interestingly, was not mentioned in this context, nor was the clergy. Flexner perceived altruism (“unselfish devotion”/“a genuine regard for the public interest as against its own”)32(p159) as core to professional status—even as he concluded, based on a constellation of other criteria, that social work was not a profession. For Flexner (this time quoting from his book Universities: American, English, German37), “professions have primarily objective, intellectual, and altruistic purposes,” and while they are “not always in fact free from selfish purposes,” they do hold the “ideal” of being “devoted to the promotion of larger and nobler ends than the satisfaction of individual ambitions.”37(p30) Professions have “a code of honour.”37(p30) Flexner's denouncements of commercialism and its corruptive influences had a frequent presence both in his writings on proprietary medical education (see, for example, Bulletin No. 4 or his later “Medical education 1909–1924”35) and within the context of his views on the need to establish clinical teaching as a full-time academic enterprise, a theme that began to appear more fully in his follow-up Bulletin No. 6 for the Carnegie Foundation, Medical Education in Europe.34
Flexner's conclusion that neither physicians nor organized medicine had become fully professional (as of the 1920s) brings us to an interesting conundrum. Today, the consensus, within both sociology and organized medicine, is that medicine has lost its service ethos and/or violated its social contract with society and therefore needs to make explicit efforts to regain that trust and related social status.38–42 If Flexner was correct in identifying medicine's professionalism as nascent and as a force driven by incipient altruism, then the more contemporary observation of loss requires a corollary conclusion that medicine did, in fact, attain such an ethos of selfless service somewhere between Flexner's time and today. If this indeed is the case, then we should be able to locate this “golden age” somewhere between the 1920s and 1980s. Alternatively, we would have to conclude that any such attainment of altruistic grace (thus allowing for a fall) has been more hyperbole than historical fact—with both sociology and medicine guilty of attributing more to medicine's past (in terms of some overall service ethic) than is historically warranted.
As stated in our introduction, a key element in Flexner's plans to reform medical education was his vision to have medical schools adopt a new type of clinical faculty position, the full-time academic physician–scientist. Flexner considered this type of physician to be distinct from the practicing physician—primarily because this type of physician would not have to generate an “outside” income by seeing private patients and would play out the role of altruism in his or her daily work.
Flexner's primary connection between professionalism and medical education was through his vision of medicine as a social good and his fundamental belief in what we refer to today as medicine's “social contract” with society.43 For Flexner, physicians were “social instruments,”42(p154) and medical schools were “public service corporations.”24(p ix; 154),44(p49) Given this status, neither had the right, according to Flexner, to “exploit” the public for personal/organizational gain.24(p127),42(p49) Correspondingly, and once again because of medical education's “social function,”24(p127) Flexner saw society as being obliged to underwrite the cost of educating new physicians. Flexner took this position, in part, to minimize the possibility that schools would become dependent on tuition and thus subject to further corruption. Flexner also saw tuition as an insufficient source of revenue to support a university-based educational mission. Furthermore, and because medicine was “an organ differentiated by society for its own highest purposes,”24(p19) Flexner believed that society had the right and obligation to set standards for who should become physicians. In turn, Flexner believed that no one had the preordained right to become a physician, nor was this limitation to be viewed as an infringement on individual liberties.24(p155)
A related cornerstone in Flexner's overall vision of medical education reform was his belief that the clinical faculty member must become a full-time academic position. Once again, while this theme is mentioned in Bulletin No. 4, it is more fully developed in Flexner's later writing. He envisioned this shift in faculty status more as a third wave of reform—after the closing of proprietary medical schools (wave one) and the geographic and administrative relocation of those remaining schools to a university setting (wave two). Thus, it would not be until Flexner joined the Rockefeller Foundation's General Education Board that he would begin to push for funding specific to such positions, first at Johns Hopkins, then at Washington University in St. Louis, and then at Yale.45 Once again, commercialism was the main culprit, with then-current clinical educators needing to be freed from the “handicap” of having to “make their living by practice”45(p176) and of having to “snatch what time they could to devote to clinical research and teaching.”45(p176) (For further details, see chapters 12 and 17 in Flexner's autobiography, I Remember45). Although Flexner rarely used the term profession in this context, the full-time clinical faculty member was Flexner's epitome of the professional educator. This was the educator–researcher Flexner envisioned when he differentiated between graduate/professional education and undergraduate (college) education, the latter, for Flexner, having a fractured focus (trying to be too many things for too many people) and being awash with what Flexner saw as strong commercial (e.g., correspondence schools) pressures.37 In addition to pouring millions of foundation dollars into encouraging medical schools to adopt this model, Flexner eventually would build an educational monument to house this ideal—the Institute for Advanced Study at Princeton, where Flexner would be the first president and where initial faculty were paid the same salary as the president of Princeton University.46
Finally, it is important to note that Flexner was, at root, a systems thinker whose work and writings emblemize his commitment to analysis that was data driven, contextually grounded, and comparatively framed. Although Bulletin No.4 may have been his legacy, its voluminous state-by-state listing of school-specific data renders it more a report card than an analytic inquiry. A more complete, comparatively focused, and contextually nuanced presentation of his views on medical education thus had to wait until his underappreciated 1912 examination of medical education in Europe,34 his 1925 work on medical education (Medical Education: A Comparative Study),47 which he considered to be his magnum opus, and his highly reflective yet analytically detailed 1940 autobiography, I Remember.45 In all three of those works, and in a bevy of related publications, Flexner was explicit in recognizing the importance of both context (e.g., the important role of environmental forces) and comparison (e.g., linking reforms in the United States to models derived from other countries). In his 60-plus-year career as an educator, Flexner not only crisscrossed the United States and Canada but also made multiple visits to medical schools across Germany, France, England, Austria, Switzerland, Belgium, Holland, Denmark, Norway, and Sweden—all in search of a better (i.e., more comparative) understanding of the relative strengths and weaknesses of different culturally bound approaches to medical education. Flexner may have had his favorites (e.g., Germany), but he was never a sycophant, and rarely would he ever sing praises without enumerating countervailing weaknesses.
An additional window into Flexner's systems-based thinking about medical education is reflected in his emphasis on connectedness and his understanding that changes in one part of medical education would generate (sometimes for the better and sometimes for the worse) changes in other parts of that system. For Flexner, a medical school was much like the human body: “an organic whole [where] to comprehend or remove a disturbance in any part of which requires, first of all, a comprehension of its entire structure and function: for no part is, strictly speaking, separable from the whole.”34(p11) Flexner held a similar “organic whole” and interconnected view of the university. Universities, for Flexner, were dynamic entities, influenced by “the social evolution of which they are part,”34(p4) and thus very much a part of the “social fabric of a given era.”34(p3) Thus, while Flexner sought to create a university system that would be more focused than what he viewed as a more chaotic college environment, Flexner was not an enemy of internal differentiation (on a structural level). Complexity was to be embraced so long as this diversity of function was unified/connected around some common vision or “unity of purpose.”37(p178–179) Nonetheless, Flexner's obvious distaste of the polymorphous undergraduate campus rendered him vulnerable to criticisms by later educational leaders, such as Clark Kerr,48 for not seeing “the creative tensions of divergent forces.”
Flexner's overall strategy of educational reform also was relational and decisively interactive in nature. Although he would eventually direct several hundred million dollars toward his reform efforts,46 he was decisively strategic in disbursing these funds. In network terms, Flexner sought to create “hubs,” or centers of influence, from which successive waves of reform would, in his view, spontaneously spread. Thus, when Flexner, working with the Rockefeller Foundation's General Education Board, sought to transform the culture of clinical teaching by funding full-time clinical faculty positions, he targeted specific schools, beginning with Johns Hopkins, before eventually extending support to 25 of the nation's then 66 four-year schools. Furthermore, and in search of leveraging his dollars, Flexner was quite attentive to other relational variables such as geographic location and the necessity to fund public as well as private institutions.
Finally, even though Flexner was a proponent of strategic planning and order, he was no determinist. Flexner's tripartite typology of medical schools (clinical—France and England, university—Germany, and proprietary—America) was underscored by his belief that each national type was the product of “circumstances,” whose starting point was a “matter of chance.”47(p14) Flexner saw no “evidence of initial planning” across his major types of medical education and no “proof that national genius originally selected one type rather than another.”47(p14)
As we have noted, Flexner offered a unique approach to professionalism. He saw it as a complex system comprising competing types, taking place at multiple levels, and threatened by the environmental forces of commercialism, particularly within the organization and practice of medical education. Drawing on the uniqueness of this approach and its importance for the reforms he suggested, we seek here to outline an agenda for studying professionalism in complex systems terms. We begin with a definition of professionalism as a complex system.
Those familiar with complexity science have encountered the almost stereotypical litany of characteristics sometimes used when scholars define or redefine a topic as a complex system. This litany includes terms such as emergent, self-organizing, agent-based, operating-far-from-equilibrium, chaotic, dynamic, nonlinear, sensitive to initial conditions, stochastic, autopoietic, network-based, and so forth.49,50 This proliferation of descriptors, however, often results from the quick or uncritical application of complexity science to a topic, as if the mere evocation of these terms automatically made that topic applicable to a complex systems analysis.51 As Cilliers50 and others (e.g., Byrne52; Capra49,53) explain, science is still struggling to articulate what makes something a complex system, the general argument being that the only real answer will come slowly and methodologically as researchers roll up their sleeves and engage in the nose-to-the-grindstone labor of real empirical inquiry.
Our definition of professionalism as a complex system comes from several years of empirical sleeve-rolling-up. As such, it seeks to avoid a normative, or a this-is-what-it-should-be, approach to a definition. Instead, our definition is grounded in the examination of two primary sets of data: (1) the fact that physicians carry out their work based on how physicians as a group define what they do as professionals, and (2) the evolution of modern-day medicine's own professionalism movement and how organized medicine has sought to advance a certain normative framework within that movement, along with an analysis of consequential system reactions to that framing.
For us, there are several major ways in which professionalism acts like a complex system.
* Medical professionalism comprises several competing types.
* As we will explain below, professionalism seems to have splintered into a system of several competing types. Understanding these types requires a case-based, comparative approach to the analysis of professionalism.
* The differing types of professionalism seem to form an emergent system. Without any external guidance or internal oversight, the different types of professionalism have been self-organized, without the organizers' awareness, into an emergent system. What is particularly interesting about this system is that those individuals who organize specific types of professionalism often are constrained by local knowledge, an example being a limited awareness of the other types or the conflicting aspects of those types.
* The emergent system of professionalism is best conceptualized in network terms. As depicted in Figure 1, the system of professionalism comprises a series of networks within networks. At each level (micro, meso, macro), the structure and dynamics of those networks explain how professionalism today is taking place as a system of interlocking types with interdependent meanings.
Figure 1 Medical professionalism as a complex system. The figure shows professionalism divided into three separate albeit interconnected levels of analysis. At the micro level (bottom oval), seven types of professionalism are conceptualized at the level of the individual and his or her work. At the meso level (middle oval), professionalism is viewed within the context of social interactions and relationships, using as an example a data-based network map of the relationships within a particular group of first-year medical students. At the macro level (top oval), professionalism is framed as a social movement; the diagram indicates the interplay among four types of professionalism. Arrow size and direction capture influence, and circle size shows the relative importance of each type of professionalism to system dynamics, with factors scores representing another indication of relative impact. Thus, nostalgic professionalism is represented as being under siege by both entrepreneurial and lifestyle professionalism—with the former being more important. See the text and Table 1 for details.
* The system of medical professionalism seems to be taking place at multiple levels. Although the different types of professionalism physicians practice are ultimately micro-level and agent-based, these types form a system that is more than the sum of its parts, going all the way to the macro level to form a major social movement. Equally important, these different levels are interdependent. What happens at one level (e.g., macro) plays out at the other levels.
* The system of professionalism has an inside and an outside. Following Flexner, it seems that the best way to understand the challenges facing professionalism today, such as commercialism, is to think of these challenges as environmental forces that, although external to the system of professionalism, nevertheless, like any environmental force, have an impact, primarily in terms of how the system adapts to these forces. In our concept of the various forms of professionalism, for example, entrepreneurial professionalism embraces commercialism, whereas activist professionalism rejects it.30
* The system of professionalism is internally conflicted and dynamic. Following an earlier point, while the different types of professionalism at work today often are constrained by local knowledge and the invisibility of other types at work, these types are, nonetheless, in competition with one another. For example, one of the biggest challenges facing nostalgic professionalism today (see below) is its adherents' almost complete ignorance that there are other types of professionalism at work—some of which are diametrically opposed to the reforms these true believers are trying to ensure.
* Finally, the system of professionalism is situated within a larger series of systems. Medical professionalism does not take place in a vacuum. Following Flexner, it is situated within a wider social context, which can be conceptualized as a series of larger systems. Such systems include medical education, clinical practice, the health care system, Wall Street and the U.S. economy, the federal government, and various other sociopolitical institutions.
Table 1 The Seven Types of Medical Professionalism Arranged According to Their Approaches to 10 Key Aspects of Medical Work
Given this complexity-grounded view of professionalism, how does one study it? As shown in Figure 1, we have found that the best approach is to conceptualize professionalism as a complex system divided into three separate albeit interconnected levels of analysis.
At the micro level, we conceptualize professionalism at the level of the individual and his or her work. At the meso level, we view professionalism within the context of social interactions and relationships. At the macro level, we frame professionalism as a social movement. In turn, different methodological tools are employed within each of these levels: historical analysis being one such possibility at the macro level, the new science of networks at the meso level, and cluster and factor analysis at the micro level. Whereas investigators may focus on elements particular to a given level, these elements ultimately function within an overall, interdependent, and dynamic “field of relations.”54 At the same time, and as shown in Figure 1, factors and forces taking place at one level have implications for factors and forces at other levels. In short, an overall system of professionalism exists across all three levels. This system, in turn, functions as a sub- or corollary system within still broader complexes such as medical education or the health care delivery system.
In the following subsections, we briefly review some of these interrelationships, first by examining issues of physician work at the individual (micro) level and, second, by scrutinizing the dynamics of organized medicine's modern-day professionalism movement at the societal (macro) level. At the micro/individual level, we explore how variations in the way physicians organize their work provide us with insights into a framing of professionalism far more complex than Flexner's dual interplay of altruistic and commercial forces. Similarly, an examination of organized medicine's now 25-year professionalism movement31 yields similar complexities. Across these two levels, we highlight how the emergence of a particular type of professionalism (“nostalgic”),30 along with the rise of two flash points (COIs18–21,55 and duty hours14–17), capture the host of pressures facing the traditional rendering of professionalism. Although we will not fully develop any of these three dynamics, we do lay out how their intersections capture the complexities underscoring professionalism as a modern social force. Finally, and to round out our micro, meso, and macro schema, we offer a brief rationale for how professionalism might be explored at the meso level using network analysis.
We end our article with recommendations showing why professionalism must be treated as a complex system if professionalism is to function as a positive force for change in 21st-century medicine.
When contemporary physicians organize their work, they do so within an array of forces far more tangled than the simple altruism–commercialism dichotomy so often embedded within contemporary discussions of medical professionalism and its discontents. So what does this more complex dynamic look like? In one exercise,30 we identified 10 key aspects of medical work (altruism, autonomy, commercialism, personal morality, interpersonal competence, lifestyle, professional dominance, social justice, social contract, and technical competence) and then arranged these approaches to work within different clusters to identify seven types of professionalism (entrepreneurial, empirical, lifestyle, unreflective, academic, activist, and nostalgic—see Table 1 for more details about these types). We make no claim that these key aspects of medical work are the only ones worth examining. Nor do we insist that these seven types of professionalism (or their labels) are similarly sacrosanct. Indeed, since our original inquiries into the nature of professionalism,30 we have found three of these types (nostalgic, entrepreneurial, lifestyle) to be far more socially active and visible than the remaining four. At the same time, and since delving into Flexner's writings, we also have discovered parallels between Flexner's conceptualization of the full-time academic physician–scientist and two (academic and empirical) of our remaining four types of professionalism. Likewise, it has been affirming to study medicine's modern-day professionalism movement at the macro level and find types of professionalism at work similar to those uncovered during micro-level analysis.
Finally, it has been gratifying to observe how a particular type of professionalism at the macro level—for example, the embedding of nostalgic professionalism within institutionalized statements of professional ideals—can also be found within coursework or accreditation standards at the meso level and/or within student identities at the micro level. And then, reversing direction and starting at the micro level, it is fascinating to explore how concepts of nostalgic professionalism at that level can combine with countervailing concepts of professionalism such as lifestyle professionalism and thus begin to evolve into new forms of professionalism within student interactions (meso), ultimately to appear at the macro level within a given flash point such as duty hours.14–17 In short, we have a two-way street, with various types of professionalism trickling down and bubbling up at the same time (dual influence), and we see similar concepts (e.g., of nostalgic or lifestyle professionalism) behaving very dynamically at each of the levels.
It also has been fascinating to see how notions of balance, lifestyle, and responsibilities to self and family are being reframed within the context of provider fatigue, patient safety, quality of care, and better models of medical education (see below). Taken as a whole, professionalism is a fluid and evolving picture, and the presence of these alternative dynamics sometimes is lost when a dominant stakeholder, such as organized medicine, seeks to advance a particular and privileged representation of professionalism (e.g., nostalgic) that limits alternative framings. As we will illustrate below, some of the best evidence of competing types can be found at the margins of medicine's modern-day professionalism movement when flash points such as COIs or duty hours appear on the scene.
In Table 1, we depict how different ways of organizing work lead to different types of professionalism at the micro (individual) level. The underlying methodology and data sources are detailed elsewhere.30
In this table, we summarize seven types of professionalism (academic, activist, empirical, entrepreneurial, lifestyle, nostalgic, unreflective) along with how they prioritize their respective work arrangements. For example, nostalgic professionals highly value autonomy and altruism in their work, with lifestyle and commercialism viewed as less important. Conversely, activist professionals highly value social justice and the social contract, with commercialism and professional dominance occupying less important positions. Parenthetically, it was only after developing all seven types that we discovered how the relative rankings of activist professionals seemed more faithful to the overall ideals of professionalism than what actually was being promulgated under the guise of nostalgic professionalism. For example, note the difference in rankings for nostalgic versus activist professionalism around the issues of professional dominance versus social justice. Meanwhile, the kind of professionalism often reflected in the career decisions of trainees and younger physicians (e.g., lifestyle) represents a different configuration from that of nostalgic professionalism, even though both share a ranking of autonomy (something we see as changing with a diminishment in the value of autonomy for lifestyle professionals). Finally, we include empirical professionalism (our nomenclature for the physician–scientist researcher) in Table 1 to highlight the place of commercialism in this particular constellation of work orientations. Flexner would not be pleased to see commercialism ranked so highly.
Figure 1 presents these seven types at the micro level. Although we did not reproduce the relationships that exist across these types, it is important to note that these seven types do not exist as isolated domains of influence. Rather, they interact in a flurry of competing interests as different configurations of professionalism jockey for the hearts, minds, and professional identities of physicians.30 We provide examples of these interactions when we move to our analysis of medicine's professionalism movement at the macro level.
Although there was no “crisis of professionalism” during Flexner's lifetime, there were organized efforts by medicine to secure its boundaries against competing occupations via restrictive licensing laws and medical practice acts within the hallways of state legislatures and the conference rooms of state medical boards.38 For Larson,56 this was medicine's early-20th-century “professionalism project.” Medicine's modern-day professionalism movement differs from those earlier efforts in that the motive-of-record then (“protect the public”), although possibly self-serving, was something quite different from the “recapturing of public trust” motives/language defining medicine's more recent and ongoing professionalism efforts. Furthermore, the initiatives of Flexner's era sought to establish the profession's autonomy (e.g., by limiting the influence of “outsiders”) and to secure dominance over other health occupations—all quite different from the current rhetoric of having medicine become more “patient-centered,” “team-based,” and “interprofessional.”57–59
Aside from an occasional journal reference to the threat of commercial corruption, medicine's own sense of its status as a profession during the middle half of the 20th century was more assumed than questioned. Physicians were professional by virtue of their training. There were no professionalism courses, nor were there any formally labeled professionalism initiatives. None were needed. That was a different time and a different professionalism.
All that began to change in the late 1980s as journal editors and other opinion leaders such as George Lundberg,60,61 Arnold Relman,62,63 and Jerome Kassirer64 began to publish a phalanx of editorials and commentaries concluding that medicine had violated its social contract with society, lost public trust, and jettisoned its professional moorings, and that therefore it was necessary for physicians to rediscover and recommit themselves to the traditional principles of medical professionalism.31,65 These cries of concern were followed, in successive waves, by calls to define and assess professionalism, to develop and implement professionalism curricula within medical schools, and to institutionalize core principles within codes, charters, and accreditation standards. Scholarly journals, particularly Academic Medicine, and medical organizations such as the American Board of Internal Medicine and the Association of American Medical Colleges took the lead in organizing special conferences and other initiatives.
A key element in this movement was the emergence of a particular and highly privileged type of professionalism, a type we have labeled elsewhere as “nostalgic professionalism.”30 As mentioned earlier, the call for providers to “rediscover” and “reconnect” themselves to “traditional medical values” was very Flexnerian in that all of these calls identified altruism as core to professionalism while tagging “commercialism” as the single overriding threat to that call. Key players in this rise include Herbert Swick's66 highly influential definitions of professionalism, along with the emergence of various professionalism codes, the most widely cited being the physician charter, a product of an organizational consortium led by the American Board of Internal Medicine.67 Altruism was the first of Swick's “nine behaviors of professionalism,” and Swick's definition (“physicians subordinate their own interests to the interest of others”) proved as popular with the medical establishment (Swick's definitions were key in the wordings of many codes and statements of professionalism principles, including the charter) as it was unpopular with students (who did not like the notion of subordinating their own interests).68 Similarly, the charter led with its own altruism statement (“primacy of patient welfare”) as well as warnings about “market forces” in both its preface and summary. These nostalgically oriented depictions of professionalism also began to appear in medical schools and residency coursework, professionalism assessment tools,69–71 core competencies at the residency level,72 and accreditation standards (e.g., MS-31-A) for undergraduate training.73
All these traditionally focused professionalism activities were viewed as quite rational and necessary—to insiders. After all, the very identification of the problem (a loss of professionalism), the cause of this threat (commercialism and market forces), and the necessary solution (having physicians rediscover and recommit) practically demanded that organized medicine perceive professionalism as something grounded in the practices and principles of an earlier (and structurally less chaotic) era. In turn, when problems or schisms appeared, this logic also required that “causes” be located on the micro level within individuals and their practices, such as those in the rank and file who lacked nostalgic professionalism's core values; not-yet-fully socialized students; inadequate teaching tools; incomplete assessment practices; and/or inadequate enforcement of “professional standards.” That there might be other ways of thinking about professionalism did not fit into this overall mindset. Instead, a rather narrow and almost trenchant conception of professionalism battled on.
Within a decade of its launching, undeniable schisms began to appear, particularly as these tradition-laden conceptions of what it meant to be a professional began to clash with alternative renderings. Medical students, for example, were uncomfortable with the emphasis on altruism or with professionalism codes that applied to trainees but not to faculty. Students did not like the idea that they might have to subordinate themselves to the needs of others. They viewed calls to “selfless service” as a prescription for burnout, as just another way for higher-ups to get them to work harder or for manipulative patients to take advantage of them.68
As coursework about professionalism became more formalized, students found themselves trapped within a hidden curriculum, as lessons taught in the “classroom” proved to be inconsistent or contradictory to the more tacit lessons they were learning in clinic and on the wards.74–76 Cynicism oozed and anger bubbled.77–79 Students began to push back, treat their professionalism curriculum as “just another course” (i.e., “just pass the test”), evince strategies of evasion or duplicity, and/or adopt the facade of chameleon socialization.80 Students accused faculty of hiding behind the power of hierarchy and (rightly in some instances) of generating student codes while they refused to apply the same standards and principles to themselves. Faculty, feeling bewildered, defensive, and angered, began to label students as self-centered slackers.81–83 Generational rifts widened.82
Meanwhile, and somewhat outside the medical school gates, additional points of tension began to erupt. The first was COIs.18–21 Although COIs have always been a sentinel issue within medicine—after all, Flexner's concerns about proprietary medical schools and the general issue of commercialism were, at heart, COI issues—it was not until the beginning of the 21st century that issues moved beyond the particulars of physician referrals and ownership of medical facilities to a broader call by medical leaders for academic health centers and other organizational entities to divest themselves from a litany of industry gifts and inducements that had begun to engulf medical work.19 A firestorm ensued. Some insiders urged a ban.84,85 Others argued that relations with industry should be “managed.”86 Of particular interest within this ongoing debate was the infusion of an organized student presence when the American Medical Student Association decided to issue a “report card” to grade (A through F) medical schools on the basis of their COI policies.55 There has been considerable organizational squirming (driven by press coverage) since many schools received an initial grade of F.
Although COI is not the only professionalism issue, it is a signature one, given the altruism-infused issue of who is being served, provider or patient. In turn, the debate between calls to ban versus to manage COIs is, at root, a debate about the meaning of professionalism and how medicine's professionalism movement should continue to evolve. A similar debate (although one we will not explore here) focuses on continuing medical education (CME) and its long-standing reliance on industry funding. Here, too, calls to ban versus to manage industry funding of CME are, in fact, a debate over the meaning of professionalism. Within all of these conflicts, Flexner's warnings about “proprietary” medical education seem well founded and prophetic.
A second flash point is resident duty hours.14–17,87 Once again, the history and particulars will not be reviewed here, but where COI captures the tension between commercial and nostalgic professionalism, duty hours reflects the tension between nostalgic and lifestyle professionalism—the former built around the issue of physician autonomy and the “right to make a living” and the latter around the issues of patient safety, student supervision, and the “appropriate” pace and structure of medical work.88 Both duty hours and COIs continue to receive extensive media coverage, with COI reports highlighting physician “greed,”89 while duty hours coverage depicts sleep-addled and unsupervised residents who placed patients at risk.90 Across all, medicine's insistence that it is a profession in the service of others is placed under a disbelieving lens.
In Figure 1, we provide a brief rendering of the interplay among four types of professionalism (activist, entrepreneurial, lifestyle, and nostalgic) at the macro level. Arrow size and direction capture influence, and circle size shows the relative importance of each type of professionalism to system dynamics, with factor scores representing another indication of relative impact. Thus, nostalgic professionalism is represented as being under siege by both entrepreneurial and lifestyle professionalism—with entrepreneurial professionalism more important than lifestyle professionalism. After all, the variety of work/lifestyle options available to physicians is facilitated, in part, by the increase in the types of employment structures (e.g., part-time, job sharing, locum tenens) generated by entrepreneurial forces. Meanwhile, the role of activist professionalism is more peripheral (at least to date) to the clashes between nostalgic professionalism, entrepreneurial professionalism, and lifestyle professionalism. Furthermore, and when exerted, we see it occurring more in entrepreneurial professionalism than in lifestyle professionalism.
Although the oral culture of medical education is rife with stories about students who managed to “sail through” their training without attending class and/or were able to “game” their way by manipulating faculty during their clerkship and residency experiences, becoming a physician is a highly social activity marked by considerable interaction among and between trainees, faculty, and patients. Efforts to create a formal curriculum of professionalism may be a pedagogical initiative-de-jour, but students have always “augmented” these faculty-centric efforts with a host of informal, tacit, and often idiosyncratic learning experiences (the informal, hidden, null, etc., curricula), which form the cultural backbone of medical practice and of the medical school as a social system.91
To date, efforts to untangle the structure, process, context, and impact of these informal/hidden types of learning and, in turn, how they interact with the formal curriculum, have been hampered by the lack of conceptual and methodological tools that would allow researchers to analyze the various components of student learning and their interactions. Part of the problem has been the tendency within medical education research to frame problems and their analysis in terms of individuals and their characteristics. Thus, although any number of social factors (e.g., age, race, sex, social status, popularity) may function as key explanatory variables in some investigations of medical education, they remain “attached” to individuals. As a consequence, we may learn something about factors that predict career choice, the delivery of quality of care, or even professionalism—but with the underlying model treating students as discrete, and fundamentally isolated, entities.
The new science of social networks92–94 challenges this particular depiction and asks that we consider models that are not only dynamic but also grounded in relationships/interactions. Thus, although we might want to learn what types of students trigger professionalism warning flags during training or in practice, we also want to know where these students “fit” within the social networks of their peers. After all, we will have completely different sociological pictures depending on whether these “unprofessional few” (e.g., studies of student “lapses” almost always identify such students as a “small minority”) function as key nodes, or hubs, within their webs of relations or whether, instead, they are peripheral (e.g., fringe) members of their communities. Similarly, we could map how national medical organizations (specialty groups, associations, etc.) work together (or not) to influence the overall direction of medicine's modern-day professionalism movement. To do so, however, would require that we locate our explanations within the interactions of system elements rather than within the characteristics of system pieces. Another example focuses on students and their role models. Although it would be wrong to minimize the importance of role models and mentors as a key element in professional development, the fact remains that neither students nor role models function within isolated dyads. A more robust understanding of professionalism requires that we move beyond these couplets of influence and into the networks of influence that engulf them.
Another example of how network analysis can be employed to better understand the overall learning environment of medical students is the move within medical schools to form learning communities and academic societies.95 Learning communities are formal structures designed to link students, usually across years of training, and to facilitate the education and socialization processes. That Student X has been assigned to Learning Community Y, and that this cohort is formally brought together in certain ways, are all structural conditions of the situation. But to what import? Do students “stay” within these groups? Perhaps these formal communities exist on paper but have very little functional presence otherwise? Perhaps students form “outside” and more informal networks of peers for the purposes of study and/or social interactions? Social network analysis can begin to address these issues and, in turn, build bridges of understanding between what takes place at the interface between the formal and the informal/hidden curricula.96 As noted by Haidet and Stein, “there is little empirical work in the medical literature that explores the development and meaning of relationships in medical education.” For those authors, and for us, “relationships are a critical mediating factor in the hidden curriculum.”97(pS16)
To date, network analysis has not been employed to examine medical education. Nonetheless, this conceptual framework and related empirical tools are being used to understand a variety of clinical and basic science research questions including colorectal cancer screening,98 health inequalities,99 obesity,100 and smoking.101
The network map superimposed in Figure 1 at the meso level is data based and depicts the relationships that exist within a particular group of first-year medical students. Although the scale used here makes particulars difficult to discern and renders impossible the inclusion of underlying statistics of connectedness and node centrality, there are certain obvious patterns worth noting. Some students, for example, are more linked than others (either through their actions or the actions initiated by classmates), with a few being highly linked “hubs” whose absence—if removed from the network—would threaten the structural integrity of the group. How this network changes over time as students continue their training would make for a fascinating study and a more textured understanding of medical education and its effects.
In sum, social networks matter, and medical students operate within webs of interrelationships whether the issue at hand is learning pathophysiology, clinical skills, or professionalism.102 The structure and dynamics of these networks need to be better understood.
Flexner's universe contained two types of professionals. The first, incomplete and evolving, was his physician clinician. The second was his full-time academic physician–scientist. Flexner viewed this first type as the product of changing social forces. He viewed the second as a force for social change, as core to the restructuring of medical education, and therefore something that needed to be inserted—with financial inducements if necessary—into the structure of the medical school.
Since Flexner's heyday, the practice of clinical medicine, the content and organization of medical education, and even how we conceptualize professionalism have become more nuanced and complex. For Flexner and his contemporaries, professionalism was something that emerged within the rollback of commercial influences. Although there were other elements in Flexner's six-part definition of profession (see his statement quoted earlier), the professionalism–commercialism conundrum was his crucible. Issues of lifestyle, or professional dominance (in the way we think about these now), were not a part of his conceptual equation.
Today, medical practice, medical professionalism, and medicine's relationship with society are more complex. Conceptions that served Flexner well have lost their robustness. What remains relevant, however, is Flexner's systems-oriented approach to the interplay of social forces and social change, including professionalism. The tension between professionalism and commercialism continues, but it is not the same (structural) tension as it was in Flexner's era (after all, medicine has yet to adequately define what is and what is not “unprofessional commercialism”).65 Nor is this the only tension. We have reviewed issues of lifestyle and entrepreneurial professionalism (in the context of duty hours and COIs), and in closing we offer readers yet one more type for their reflection—professional dominance. Although not yet at the level of a flash point (like duty hours and COIs), calls to bridge relations among health professions, to create a true team-based practice (no “captain of the ship” here), and to construct interdisciplinary training across the health occupations have surged in recent years.57,103 Nonetheless, these calls, particularly for a team-based approach to patient care, have been around for decades. So what is different today? Complexity. The health care workforce has become more highly differentiated. Physicians truly are “one of many.” Traditional definitions of professionalism, within both medicine and sociology, have identified professional dominance as key to medicine's professional status (although medicine's definitions have been more normative, with sociology's being more descriptive). Nonetheless, a top-down hierarchical model of work (as reflected in the professional dominance model) no longer seems to capture these complexities—even as the underlying complexity of medical work, the uncertainties of knowledge and its application to patient care, and the tremendous variabilities that exist with the patient population continue to demand some measure of individual expertise and discretionary decision making. What remains an underlying truism within all this is that the debates over workforce issues, like those of patient safety, COIs, duty hours, and others are debates about the nature and meaning of medical professionalism. How organized medicine responds to the problems of internal integration (e.g., increasing subspecialization) and to the challenges of external adaptation (e.g., the buyer's revolt) will have a great deal to say about the nature and sustainability of medical professionalism in the future. Traditional conceptions of what it means to be a professional—as a stand-alone entity—are neither systematically realistic nor ultimately sustainable. Like it or not, we remain awash in a sea of complexities.
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Abraham Flexner's focus on science in medical school curricula was not intended to exclude or marginalize the importance of service in training American physicians. The erosion of service in academic medicine in the century after his report was the result of forces as wide ranging as research priorities, health care financing, and industry's influence. The authors review the historical context of these changes and make the case that reintroducing service into medical school curricula has never been more important. They describe the impact that neglecting service has had on society, patients, the medical profession, medical students, and medical education. After defining what is meant by social, public, or community service, they go on to detail signature programs at University of Texas Medical Branch, University of New Mexico Health Sciences Center, and Mount Sinai School of Medicine, focusing on the two major categories of health care delivery and education. These examples, in geographically and demographically disparate schools of medicine, demonstrate that it is possible to successfully reintegrate service into the missions of academic medical centers and medical schools.
The public interest is then paramount, and when public interest, professional ideals, and educational procedure concur in the recommendation of the same policy, the time is surely ripe for decisive action.
—Abraham Flexner, Medical Education in the United States and Canada, 1910
Abraham Flexner established science as the focus and foundation of medical training. However, Flexner's thinking about the role of the physician in society was actually broader and encompassed both public health and social service. The legacy of his science-based precepts has led medical education and practice to develop in a rigorous, evidence-based fashion that has advanced discovery, improved health care, and prolonged life for most Americans. It has also led to the misconception that medicine is a natural science, as opposed to being a social endeavor that is informed by the natural sciences. As a result, medical training and medical practice have strayed from their original focus on the human condition and the social mission of medical schools. Rapidly advancing technology and pressures due to health care financing, and the resulting relationships with the pharmaceutical and medical device industries, have also contributed to this erosion.
The Flexnerian revolution established academic medicine as a public trust, and the initial decades following Flexner's 1910 report saw a realization of this relationship. Although recent decades have witnessed the erosion mentioned above, the interrelated societal needs of increased access to care and decreased health disparities continue to provide clear opportunities for reversing this trend. Given the service orientation that is increasingly prominent among the current generation of American medical students, a compelling case exists for medical schools to show leadership in providing ample opportunities for community service learning, through which academic medicine can begin to regain the public's trust.
Our institutions were the 2008 finalists for the Association of American Medical Colleges (AAMC) Spencer Foreman Community Service Award. Despite our vastly different geography, history, and patient demographics, we have each developed and sustained an institutional focus on service and communities in our training programs. The program descriptions included in this paper illustrate some ways in which academic medical centers (AMCs) are simultaneously addressing the needs of our learners and our surrounding communities. We provide a historical context for understanding the role of service in medical training, describe the factors that have pushed it to the margins, suggest a rationale for reinstating it as a core mission of AMCs, and provide some models of best practice.
In his 1910 report, Medical Education in the United States and Canada, Flexner1 famously focused on the importance of the laboratory, hospital, and clinic in the medical curriculum. However, at several points he made reference to the public mission, social value, and obligations of the profession. Of the physician's role, he wrote,
His [sic] relation was formerly to his patient—at most to his patient's family; and it was almost altogether remedial. The patient had something the matter with him; the doctor was called in to cure it.... But the physician's function is fast becoming social and preventive, rather than individual and curative. Upon him society relies to ascertain, and through measures essentially educational to enforce, the conditions that prevent disease and make positively for physical and moral well-being.1
Flexner left the means whereby society was to receive the benefits of medical education largely, if not wholly, implicit in the caliber of medical professionals to be produced and the quantity of charity care to be provided by medical schools. Despite including quite detailed attention to the proper use of laboratory, clinical, and didactic teaching, Flexner never addressed methods of ensuring that medical education fulfilled its social obligation.
With the implementation of Flexner's recommendations in the decades after his report, inattention to societal needs and public health insinuated itself into medical schools' modus operandi. As Kenneth Ludmerer2(p25) wrote,
The new system fostered a narrowing of medical schools' interests to issues of technical concern. From the beginning, the focus of the modern medical school was on disease organically defined, not on the system of health care or on society's health more generally.
Despite the narrow and reductionist educational focus on diseases in individual patients and the exclusion of public health concerns, medical schools were held in great esteem during the post-Flexner era as a result of their many contributions to society. These included a substantial improvement in the quality of medical graduates, advances in disease treatment stemming from publicly funded medical research, provision of ample amounts of charity care, and responsiveness to societal needs during times of war and population expansion. These were clearly and rightfully perceived as public goods. At the same time, the widely held image of medical schools and their faculty as public trusts was reinforced by their virtuous institutional culture: Faculty accepted lower salaries than private practitioners, avoided commercialization of discoveries or partnerships with corporate interests, and were committed to intellectual honesty and integrity.2(p337–343)
During the second half of the 20th century, increased emphasis on faculty salaries, lucrative technology transfer arrangements, close consulting and research relationships with pharmaceutical and device manufacturers, and highly publicized if infrequent examples of academic dishonesty heightened public concern over real and potential conflicts of interest and tarnished academic medicine's altruistic image.2(p337–343) There is ample evidence during this period of a decline of “social-trustee professionalism” in favor of the newer “expert professionalism,” with its focus on the application of expert knowledge.3
At the centennial of Flexner's report, the health care system is prominent in the American psyche. The political discourse on ever-soaring costs and suboptimal quality of care fails to distinguish AMCs from nonacademic providers, reflecting a subtle but undeniable loss of academic medicine's former status as a valued public trust.
Two major events during the 20th century profoundly impacted, and perhaps undermined, the social mission of medical schools. First, President Harry Truman was unsuccessful in his attempt to enact legislation establishing a national health plan in 1945, and, second, the National Institutes of Health (NIH), which was initially conceived as the chief U.S. public health agency, increasingly turned its focus away from public health and health services research to basic biological and medical problems.4
Fueled by the NIH and the pharmaceutical and device industries, the trend toward medical and technical specialization shifted physicians' emphasis from a holistic concern for the patient (“Mrs. Padilla,” someone with an identity beyond her illness) to a reductionist focus on the disease (“the inflammatory breast cancer in room 324”). This has been paralleled and reinforced by the insurance industry and medical economic models that emphasize acute inpatient and procedure-oriented care rather than public health and disease prevention. The resulting intense pressure among AMCs for clinical reimbursement and basic science research funding has often been at the expense of efforts to improve health services research or access to care for the poor.
One late-20th-century repercussion of this paradigm shift has been a negative attitude toward primary care within AMCs,5,6 with disastrous effects that are only now being fully realized. Data emerging from the Dartmouth Atlas of Health Care7 demonstrate a lack of correlation between the number of specialists and positive health outcomes in a community. Starfield and colleagues'8 research demonstrates the correlation between an increase in primary care access and measurable community health improvement. Several authors note that an imbalance of primary care providers contributes to higher health care costs and poorer outcomes.9,10
As a result, patients with multiple chronic illnesses find themselves with five or six different doctors, each one attempting to find the best treatment for the disease related to his or her organ-based specialty, but none taking responsibility for coordinating care. It is not surprising that dangerous medication interactions and duplication of diagnostic testing occur, patients receive contradictory advice, and ultimately preventable errors result in hospitalizations.
But there is some hope. By enhancing funding for community-based participatory research, the NIH has recognized that to optimally affect community health, researchers must engage community members and address community priorities. And the looming health crisis fueled by an aging population but shrinking access to primary care has raised the alarm that AMCs, hospitals, and the health professions can no longer “let the marketplace” sort out access to health care.
Contrary to many misconceptions about health care coverage, access to quality health care for the majority of Americans is a lifelong struggle and is often achieved too late, when the ravages of preventable chronic diseases have reached crisis levels. Poor access to health care continues to be a predominant theme in the lives of over 47 million Americans who lack insurance11 and for a large number of vulnerable and historically marginalized groups, such as the underinsured, the homebound elderly, the mentally ill, and the homeless.12
In a landmark report on unequal treatment in health care, the Institute of Medicine (IOM)13 concluded that access to health care, as defined by insurance status or the ability to pay for care, is one of the most important predictors of the quality of health care across races and ethnicities. The current economic climate has brought with it an unprecedented expansion of the under- and uninsured, the true impact of which we may not appreciate for decades. Our current system is not only perpetuating, it is actually escalating injustice and inequity in health care.14
Poverty and lack of health insurance contribute to a dependence on a health care safety net: smaller, dedicated, but frequently fragmented and financially fragile groups of providers at public hospitals, community health centers, clinics, and health departments that, by mission or mandate, constitute the urban “safety net” for health care.15–17 This system perpetuates conditions under which physicians are educated, are trained, and practice in a reactionary environment, not one that is proactive and preventive. This in turn creates inadequate responses to, and the persistence of, disparities in health care outcomes.
The current focus in medical education on a biomedical model and organ-specific interventions, rather than on characteristics of the family unit, the community, and the social and physical environment that contribute to health and disease, is inadequate. To prepare students to better address the health care needs of society in the future, medical schools will have to reexamine admissions policies, curricula, field placements, faculty promotion and tenure procedures, and affiliations with local health departments, community organizations, and policy makers.
Integrating meaningful social and community service into medical education is a critical first step in addressing the sociocultural, economic, political, and discriminatory root causes of health disparities. An infusion of public service, advocacy, and community engagement through the lens of social justice must emerge as a core principle of teaching, clinical practice, administration, and management in order to align institutional priorities, activities, and incentives with societal needs.
In the midst of a health care system in profound crisis, the importance of linking public service to medical training has become crucial not only to the integrity of the medical profession but to the institution of academic medicine itself. Steven A. Schroeder,18 president and CEO of The Robert Wood Johnson Foundation, makes a compelling argument that despite the substantial allocation of public funds to AMCs to improve public health, AMCs continue to strive for breakthrough discovery in technology-driven research and a high base of referrals for specialty services rather than focusing resources on primary care for highly vulnerable patients in the communities they serve.
Throughout the 20th century, a significant proportion of the burden of providing uncompensated care for the poor and vulnerable has fallen on the AMC.19 Market forces have made it more difficult for AMCs to offer this safety-net care,20 and this mission has also deteriorated from a proudly accepted duty to an unsavory obligation that negatively impacts the bottom line. Yet physicians must not turn their backs on their duty to provide for the large and growing number of vulnerable people who continue to stress the health care system by relying on avoidable emergency and in-hospital services instead of preventive care.21–24
A trainee or practicing physician cannot afford to face an encounter with an under- or uninsured person with complacency. Such complacency has been described by Schroeder20 as morally offensive and by leading health policy experts as the impetus for medical school curricula to go beyond merely exposing and describing the inequities, to testing interventions that strive to eliminate disparities in health care delivery within their home institutions.25
The seminal 2001 IOM report, Crossing the Quality Chasm: A New Health System for the 21st Century,26 urged medical training programs to change the way physicians are educated to meet the “Six Aims for Improvement” and the “Ten Rules for Redesign of the Healthcare System” necessary to improve health equity for U.S. residents. It is clear that curricular redesign is necessary to better equip our future physicians with the tools that will help them navigate the system and advocate for their most vulnerable patients.
Medical students are ripe for curricular changes that more comprehensively address inequities in health care and approaches to public health. In a 2005 national survey, Agrawal and colleagues27 found that nearly half of their medical school respondents were dissatisfied with their current coursework in addressing health policy, health care delivery, and health care reform. Nearly 90% of their respondents wanted increased exposure to these essential topics. Recent AAMC Graduation Questionnaire findings reveal a marked increase in students' desire to work with underserved populations.28
Our students have rightfully aired serious concerns that they are not being adequately prepared to deliver optimal health care in an environment that inherently provides unequal access to care on the basis of ability to pay. Educational systems that fail to address access to quality care for the vulnerable and disadvantaged in communities surrounding our largely urban AMCs will cripple future generations of doctors, who will perpetuate a broken health care system that fails to deliver any reliable model of care to the uninsured—over 20% of the American population.20
To regain their position as a public trust, medical schools must make rigorously improving the health of the public a pressing agenda. It won't be enough for medical trainees merely to “see” vulnerable populations; the quality of experiences with the indigent and underserved during medical training has more reliably predicted the likelihood of future care of the indigent than the extent or volume of exposure to these populations.29,30 Dedicated mentors who uphold and practice the ideal of public service and the ethic of social responsibility in medicine are the key component to these successful experiences.31 Mentors with such aspirations are difficult to find and need to be identified, nurtured, and rewarded in order to foster this mission.
Recent surveys have shown that despite the accelerated growth in the uninsured, charity care by health care professionals is actually waning.32,33 However, clinician–educators who work within institutions that provide the infrastructure to support public service, that promote faculty who deliver care to the underserved, and that respond favorably to student demands for service opportunities are more likely to devote a substantial portion of their time to public service and volunteerism.34 Mentored service-learning opportunities and experiential curricula that foster quality care of vulnerable populations must be mainstream components of current medical training and are desperately needed if we are to train a next generation of physicians who are ready, able, and willing to tackle this crisis in health care.35
We must begin with a definition if we are to ensure that our message and impact are clear. Terms like social service, public service, or community service are often used interchangeably. In using the word “service” in the context of medical education, we are referring to personal or institutional voluntary actions that provide health care to and advocacy for a medically indigent person or community. The action must be voluntary because commitment and self-sacrifice, whether individual or institutional, are the key.
With this definition in mind, a trainee or faculty physician caring for an uninsured patient on the wards is circumstance; the decision to care for that person is not voluntary and requires no altruistic personal sacrifice. In contrast, that same student or faculty physician volunteering in a free clinic is truly providing public or social service. According to this definition, a required rotation in a free clinic can be considered service learning, but the work is not service in its purest sense. Nonetheless, the institutional decision to support that clinic and care for that uninsured patient is voluntary and may impart, or role model, a sense of service and self-sacrifice to the learner. As discussed below, there is evidence to support this notion.
Finally, service is a core precept in definitions of professionalism set forth by the AAMC (service is described in the first report of the Medical School Objectives Project36 as “a commitment to provide care to patients who are unable to pay, and to be advocates for access to health care for members of traditionally underserved populations”) and the American Board of Internal Medicine37 (service is defined in both the “Principle of Social Justice” and the “Commitment to Improving Access to Care”). Interestingly, it is not addressed as a general competency for graduate medical education in the Accreditation Council for Graduate Medical Education's38 Outcomes Project.
What curriculum approaches can help to achieve these aims? Although most of the published literature on this topic focuses on the immediate effects of service learning activities on knowledge and attitudes toward community service, some evidence suggests that the effects of such experiences may stimulate a more durable commitment to genuine service. O'Toole et al39 showed that spontaneous volunteerism among second- and third-year primary care medicine residents rose from 41.2% to 100% after institution of a required service learning rotation for first-year residents. Categorical medicine residents, for whom the first-year service experience was optional, showed no similar increase. A report by Davidson40 indicated that over 90% of students in their last year of medical school felt that a first-year service learning activity had influenced their career choice. The Liaison Committee for Medical Education's 2007 adoption of an accreditation standard requiring all schools to provide sufficient opportunities for students to participate in community service should facilitate further study into the short- and long-term impact of such experiences on trainees' attitudes and behaviors.
We offer examples of programs already in place at our institutions to illustrate firsthand how health care delivery and education rooted in the mission of social justice can encourage true service among medical trainees.
Frontera de Salud is a service organization founded and staffed by University of Texas Medical Branch (UTMB) medical, nursing, and health professions students whose mission is threefold: (1) to deliver cost-effective care to communities in need, (2) to further the clinical competency of the student volunteers, and (3) to encourage the volunteers to reflect on the profession of health care as a moral practice.
During third-year clerkships at public clinics in the Rio Grande Valley of South Texas, UTMB medical students were inspired by the misfortune of the working poor, for whom health care was often inaccessible. To aid these patients, they began the Frontera de Salud service mission. Six weekends each year, teams of medical, nursing, and other health professions students make the 800-mile round-trip from Galveston to south Texas to conduct well-woman clinics at the Brownsville Community Health Center (BCHC), as well as health fairs and home visits in Cameron Park, an impoverished colonia on the outskirts of the city. During clinics at the BCHC, Frontera teams perform gynecological and breast exams, well-woman check-ups, and wellness counseling, all supervised by a clinician who consults with students concerning suspicious findings and arranges for physician follow-ups. After clinic, the students travel to Cameron Park to conduct home visits and, on Sunday, return for a community health fair where Cameron Park residents are screened for blood pressure and blood glucose and undergo other chronic disease monitoring. To prepare students for these experiences, volunteers participate in extracurricular tutorials focused on the well-woman exam, home visits, and preclinical management of prevalent diseases, as well as preventive services based on the promotion of healthy lifestyles.
These volunteer activities provide health professions students opportunities to perfect burgeoning clinical skills, gain familiarity with community-based preventive services, learn about the social determinants of health, and express the altruistic service ideal of the health professions. Intrinsic to the Frontera experience are discussions of ethical practice, cultural sensitivity, and professional responsibility.41
In addition to the volunteer weekend trips, formal Frontera electives allow motivated students to receive academic credit for more extended service to the community. Through these activities, students not only learn the challenges and strategies of providing access to care but also gain experience as advocates of access for the medically underserved.
Frontera's commitment to Cameron Park has resulted in the creation of a permanent health care infrastructure, including the establishment of a satellite clinic in the colonia as well as a community-based health education and promotion program. The community-based program now employs five promotoras de salud (lay health educators) and a full-time community nurse delivering lifestyles education, nutrition, and fitness programs to the 10,000 residents of Cameron Park and surrounding communities. Dissemination of the Frontera model has occurred through the program's expansion to include chapters at the University of Texas Health Science Centers in San Antonio and Houston, involving hundreds of health professions students enabling the organization to reach out to additional underserved Texas communities in the Webb, Nueces, Bexar, and Galveston counties. These successes have been recognized and supported by the AAMC's “Caring for Communities” award and funding surpassing $2 million from a variety of sources, including the UTMB President's Cabinet, the University of Texas System Office of Health Affairs, the Texas Department of State Health Services, and the University of Texas Academy of Health Science Education. Frontera's history illustrates how a required student experience can help AMCs nurture altruism, stimulate community service, improve public health, and restore public trust in communities they serve.
New Mexico has the third-largest frontier population in the United States, the second-highest medically underserved population, and fewer than average physicians per capita. With a commitment to serving the entire state, the University of New Mexico (UNM) Health Sciences Center (HSC) has pioneered the Health Extension Regional Offices (HEROs) program.42 It is based on the land grant universities' agricultural Cooperative Extension Service, whereby extension agents of the university are placed in every county to educate local farm families in the latest science and technology to improve local productivity and quality of life. Similarly, UNM HSC-trained HERO agents across the state connect community health priorities with appropriate UNM HSC expertise and resources in any mission area—education, clinical service, research, or health policy. HEROs focus on the health of impoverished and marginalized populations by reducing health disparities and addressing the underlying social determinants of disease.
HERO agents' contributions are wide ranging. One, a Navajo social worker, collaborated with a UNM medical student and a tribal Cooperative Extension agent working on the eastern Navajo reservation to create a health careers summit for Navajo middle-school students. The intervention was designed in response to the tribe's desire to keep youth in school and “grow their own” health professionals. The successful summit featured hands-on demonstrations of careers in medicine, nursing, pharmacy, and dental hygiene. The program was followed by assignment of mentors and plans for follow-up summits.
A second HERO agent who directed a health professions branch campus in the southeast New Mexico town of Roswell responded to an urgent call from the state's largest food bank. The bank was concerned about the many “food deserts” in that area of the state—rural frontier towns far from full-service grocery stores. In these food deserts, almost all children were on free lunch programs, and food insecurity was high, but the community had not established food pantries for monthly food distribution to needy families. These communities did, however, have ready access to convenience stores and fast food restaurants on the highways. As a consequence, rates of obesity and diabetes are highest in these areas. The bank believed that health screening and referral services coupled with food delivery would encourage the food desert towns to establish pantries. It worked. UNM students volunteered to man the mobile health vans, and pantry food access has now spread to five new sites.
Both examples illustrate how HEROs invite health science students to engage in community-based service learning experiences that address important social and economic determinants of health outside the traditional medical model.
Mount Sinai Visiting Doctors (MSVD) is the nation's largest academic home care program, providing medical care and psychosocial support to homebound patients and their families. The program was modeled after the Little Sisters of the Assumption, a community family health service that has been providing care to indigent residents in East Harlem for over half a century.
MSVD makes more than 5,000 home visits each year to over 1,000 patients throughout Manhattan. Services include 24-hour physician availability, social work case management, collaboration with community social service and nursing agencies, and care coordination during hospitalization. Our patients range in age from 20 to 104, with an average age of 81 years. About one third of our patients receive palliative care in the home, and of those who pass away, almost two thirds die at home.
In addition to medical history and physical exams, patients are assessed for nutritional risk, functional capacity, depression, home safety, advance directives, symptom burden, and elder abuse.
Home visits provide an opportunity for trainees to appreciate critically important but typically invisible aspects of a patient's life, such as family, poverty, and culture. Every Mount Sinai School of Medicine (MSSM) medical student, internal medicine resident, and geriatrics fellow rotates in the program.
In 2003, MSVD started the New York Metropolitan Area Consortium on House Call Medicine (www.machcm.org) to expand services for the homebound and increase collaboration and education for home care providers. Examples of our community-based research projects include assessing and alleviating caregiver burden, recognizing the predictors of dying at home, and identifying ways to reduce hospitalization and emergency room use.
Most important, MSVD sees itself as an advocate for the homebound. The program successfully works with the Medicare Rights Center and the New York State Pharmaceutical Association to address inequities in medication coverage.
At UTMB, we have formally broadened the traditional biomedical model of medical education to include five themes that are essential for the modern practice of service-oriented and socially responsible medicine: public health and prevention, evidence-based medicine, health care delivery (including quality, cost-effectiveness, and interprofessional teamwork), health care economics and policy, and professionalism. The societal obligations of physicians and academic medicine are addressed across these five themes. Integrating these themes into required courses and clerkships throughout our four-year curriculum ensures that all students will acquire and demonstrate competence before graduation. In addition, all UTMB senior medical students complete a service project in the community where they take their required ambulatory community medicine selective.
For UTMB students with a deeper interest in public health and service learning, there are optional scholarly tracks in global health, public health, rural medicine, and bilingual medicine. These tracks provide students with five to six months of classroom and service learning experiences during the four-year curriculum and require a scholarly product. Selective and elective credits are awarded for these experiences. Successful completion of a scholarly track is recognized on the student's transcript, in the commencement program, and by a certificate of completion included with the diploma. For those wishing to pursue more extensive education and training, a five-year combined MD–MPH program is available.
The public health certificate program at the UNM School of Medicine integrates meaningful community service into medical education. All medical students matriculating in 2010 will be required to obtain a 15-graduate credit public health certificate, and all residents are offered the opportunity. Focus areas include the social determinants of health and disease, disease prevention and health promotion, development and advocacy of health policy, community participation, and social responsibility. This project is intended to address disparities in health by educating 21st-century medical students and residents to apply skills and concepts related to public health and poverty medicine. The planning of this initiative was made possible by an AAMC–Centers for Disease Control and Prevention grant for the creation of a regional public health education center.
The public health certificate program fulfills a social contract to improve the health of communities in two ways. It links medical students, residents, and faculty with communities to address unmet needs. More important in the context of this article, it lays the foundation for future service by (1) stimulating interest in communities, (2) including a population perspective in thinking about causes of and potential solutions to health problems, and (3) giving students skills, such as training and experience in advocacy, that go beyond the biomedical model.
Finally, the public health certificate program gives students a choice regarding the type of community projects, interventions, and research they pursue. It recognizes that the integration of public health concepts and medicine cannot be limited to periodic community contact but must pervade all phases and venues of the curriculum, including the dominant hospital rotations. There, students are asked, “How could this admission have been prevented?” and “What policy changes will improve the quality of care and health outcomes of your inpatients?” Students and residents have responded to these questions by making important changes in clinical services.43
At the East Harlem Health Outreach Partnership (EHHOP), students, volunteer faculty, social workers, nutritionists, and community representatives collaborate to address the complex health care needs of East Harlem's uninsured. This service learning free clinic advances humanism by training lifelong advocates and leaders in health care for the poor and underserved. Although it is entirely voluntary, nearly 80% of the Mount Sinai student body work to staff the clinic.
EHHOP's core beliefs about the connection between public service and medical education are
* Faculty and students must work collaboratively to optimally meet the educational needs of students.
* Students need and want ongoing meaningful exposure to underserved populations so that they can be optimally trained to serve as advocates and humanistic health care providers.
* In the process of developing and managing an outreach program from the ground up, students learn more about the population they serve, its health care and socioeconomic needs, and leadership and advocacy skills than they otherwise could in the traditional curriculum.
Volunteer faculty oversee patient management and role model ideal clinical and advocacy skills while students staff all departments. An on-site social worker and psychiatrist actively teach students about mental health needs, social stressors, and benefits enrollment and emphasize the notion that effective medical care must be multidisciplinary.
EHHOP students are paired with patients and supervised jointly by teaching seniors and faculty. Students are responsible for navigating the benefits process for qualified patients, advocating on behalf of patients for care traditionally restricted to the insured, and participating in cost-effective and multidisciplinary decision making.
The teaching seniors are a group of highly accomplished senior medical students specifically recruited because of their interest in honing their teaching skills in an active clinic setting. Their teaching opportunities include the medical management of patients as well as opportunities to convey the socioeconomic barriers to effective management, the ethical quandaries in caring for the medically underserved, and the model behaviors necessary to become advocates for the uninsured.
The crucial ingredients to this successful model for service learning are the many opportunities for collaboration and shared learning between faculty, students, and social workers. Because of the complexity of navigating health care for the uninsured, each opportunity for patient care is thought out meticulously and delivered by an array of students in consultation with faculty representing various disciplines.
For example, an insured middle-aged woman who presents with vaginal bleeding would simply undergo an ultrasound and endometrial biopsy to rule out a malignancy. At EHHOP, such a patient requires a student–radiology liaison to set up the ultrasound appointment in a timely fashion. The student clinical team must confer with the volunteer attending to understand the ultrasound findings and determine the course of treatment. The students must also ensure patient understanding and address patient concerns while simultaneously learning how to deliver bad news, particularly when resources are limited. The student–social work liaison coordinates with benefits enrollment to assess the correct charity scale level of payment for a gynecology referral. The student–referrals liaison coordinates with gynecology to obtain a timely appointment and discusses the case with a gynecologist on faculty to obtain approval for reduced-cost services.
Ultimately, this case is presented by students in various educational settings to allow the maximum number of students to learn the complexities of the pathophysiology, systems navigation, cost-effective diagnostic and management decision trees, sociological and psychological impacts on the patient, and health care disparities. To make these teaching experiences more meaningful than the traditional curriculum, they are managed by teaching seniors and knowledgeable faculty, and they provide opportunities for discussion about creative and ethical ways to manage the uninsured.
Given the current state of health care in the United States, the current Flexnerian model of medical education must be expanded to place social responsibility and community service on par with science as the basis for medical training. The recent report by the Robert Graham Center and Josiah Macy, Jr. Foundation44 explores the relationship between training and the health care workforce career decisions made by students and residents. Among the report's nine final recommendations, the one that has the greatest bearing on what and how we teach is number five: “Shift substantially more training of medical students and residents to community, rural, and underserved settings.”44 The report notes that these clinical settings “are associated with profound changes in students' ultimate specialty and location of practice.”44 This comprehensive and timely study reinforces the notion that a focus on service in the medical school curriculum can and must have a significant impact if we are to “secure access to sustained health care relationships for all people in the United States.”44
Looking forward to the next 100 years, our curricula must revolve around patients and their communities, as opposed to disciplines or the needs of the profession. The context for the clinical care we deliver, the science we create, and the education we provide must be the medically disenfranchised. Underserved communities are the instructional setting that allows schools of medicine to make service the unifying concept of a medical education. Care of the underserved (1) allows AMCs to fulfill their duty to society, (2) instills in our trainees an understanding of and empathy for the plight of the uninsured, (3) teaches our students the importance of lifelong advocacy, leadership, and professionalism, (4) provides trainees insight into the shortcomings of the American health care system and motivation to work for its improvement, and (5) improves the health of the communities in which AMCs are located. These are the greatest manifestations of integrity and humanism to which our students can aspire.
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In his 1910 report on medical education, Flexner emphasized the importance of competency in basic sciences. Less widely recognized is that he also emphasized the necessity of liberal education. On the Flexner Report's 100th anniversary, medicine is challenged to realize Flexner's full vision for medical education to ensure that physicians are prepared to lead lives of compassion and service as well as to perform with technical proficiency. To meet the complex medical and social challenges of the next century, medical educators must continue to promote cognitive expertise while concurrently supporting “professional formation”—the moral and professional development of students, their ability to stay true to their personal service values and the core values of the profession, and the integration of their individual maturation with growth in clinical competency. The goal of professional formation is to anchor students to foundational principles while helping them navigate the inevitable moral conflicts in medical practice. The consequences of inadequate support for professional formation are profound, impacting individual learners, patients, the profession, and society at large.
Among the many successful professional formation projects nationally, two long-standing programs are described in modest detail to identify common elements that might guide future developments elsewhere. Key elements include experiential and reflective processes, use of personal narratives, integration of self and expertise, and candid discussion within a safe community of learners. Committing to professional formation within medical education will require transformation of formal and informal curricula and will necessitate a rebalancing of attention and financial support within schools of medicine.
… they had a well-rehearsed habit of holding their own knowledge and beliefs at great remove from the living of their lives. - —Parker Palmer, A Hidden Wholeness: The Journey Toward an Undivided Life
The publication of Abraham Flexner's Carnegie Foundation report1 in 1910 is widely recognized to have had a substantial and salutary effect on medical education. Flexner championed a curriculum that integrated laboratory science with experiential learning in clinical environments. This infrastructure still prevails today. Less widely recognized is Flexner's emphasis on the vital importance of a liberal education in the preparation of physicians.2,3 From his 1910 report:
So far we have spoken explicitly of the fundamental sciences only. They furnish, indeed, the essential instrumental basis of medical education. But the instrumental minimum can hardly serve as the permanent professional minimum. It is even instrumentally inadequate.1
Odegaard and Inui2 note that Flexner subsequently regretted that changes in medical education triggered by his report had virtually eliminated a broad education from the medical curriculum and he advocated actively for liberal education in the humanities (including philosophy, ethics, and culture) as a necessary prerequisite for a medical career.
Alas, “Flexnerians” in medical education have not heeded his perspective and prescription. On the 100th anniversary of the Flexner Report, we are challenged to reconsider Flexner's vision of an educational focus broader than the acquisition of cognitive and technical skills in order to ensure that physicians are prepared to lead lives of compassion and service. We now have an opportunity to pick up all the threads of Flexner's work and reweave into our professional education an emphasis on personal integrity, moral character, and service values. These all have a key role in medical professionalism and competency-based education.
A full realization of Flexner's original vision could not be more timely. Students commonly enter medical school with a well-developed set of service values. Often it is the resonance between their personal values and the lineage values of the profession that attracts students to medicine in the first place. Yet in the last few decades, the operational values of medical practice have become conflicted. With the rapid growth of scientific knowledge and technology, the qualities of predictability, measurability, efficiency, productivity, cost-effectiveness and objectivity have come to assume a priority equal to, if not exceeding, older professional qualities of compassion, avoiding harm, service, altruism, and reverence for life.
However, it has become increasingly apparent that biomedical science alone is insufficient to address human illness experiences of suffering, loss, recovery and healing. In fact, biomedicine often intensifies the human agenda—ethical issues become more complex, fair distribution of limited resources becomes more difficult, and the demand for treatment prevails over prevention. The very growth and reach of scientific competence demands an equally powerful development of human understanding and sensitivity. The Flexnerian wisdom has prevailed. Meeting the challenges of the next century will require that medical educators maintain a focus on cognitive and technical expertise while also actively supporting “professional formation”—the moral and professional development of students, the integration of their individual maturation with growth in clinical competency, and their ability to stay true to values which are both personal and core values of the profession.
In this paper we will explore the dimensions of professional formation and review the impact of contemporary medical education on student values. We will lay out arguments for the importance of including professional formation in medical education and review the current state of professional formation education in U.S. medical schools. Finally, we will discuss the future of professional formation in medical education and consider its impact on medical educators themselves. Rather than postulating new methods to promote professional formation, our intention in this paper is to review the state of professional formation education in medical schools and highlight successful practices to develop and pursue in the future.
Educators have yet to agree on a name for the training designed to support the integrated personal and professional development of learners and have used such terms as “identity formation,” “values education,” or “professionalism training.”4–7 The analogous process in the training of clergy is called “formation.” In seminaries, formation is understood to encompass the processes intended to prepare an individual to serve a calling. It typically includes:
* engaging in service;
* reiterating cycles of experience and reflection;
* growth in knowledge of self and of the field; and
* constant attention to the inner life as well as the life of action.
For medical education, we prefer the term “professional formation” because it can be understood to include moral as well as professional development and identity, and it resonates with medicine's current focus on the skills and commitments of professionalism.
The professional formation of medical students and physicians supports the maturation of moral sensibility and the integration of personal values with professional expertise. In discussions, interviews, narratives, and surveys, medical students have affirmed a multitude of values as relevant to their identity and practice as physicians (see List 1). Students learn to prioritize their values on the basis of encounters with normative behavior within the culture of medicine. While some values (such as compassion) are professed explicitly in medical schools, others (such as personal detachment) may conflict with professed values but be absorbed tacitly by learners as normative lessons.8,9
Table. List 1 Values Commonly Identified by Medical Students and Physicians
The goal of professional formation is to tether or anchor students to their personal principles and the core values of the profession and help them navigate through the inevitable conflicts that arise in training and practice.10 For example, students holding to the basic principle of the primacy and value of every human life may encounter moral stress when confronted with the need for the allocation of limited resources. A key aspect of professional formation is to offer learners the opportunity to recognize, explore, articulate, prioritize, and share their authentic values and values conflicts within a supportive professional community. Medical educators have the responsibility to help students develop the skills of reflection and critical reasoning to discern the appropriate action amid conflicting personal and professional values.
The development of an identity as a physician is the highly personal work of individual students and proceeds in the context of a formal curriculum as well as within a particular learning environment (the informal curriculum).11 Both of these curricula have the potential to support or erode students' ability to identify and remain committed to foundational personal values and core professional values. Professional formation addresses both these “root value” systems and integrates the values system with which students entered medical school with the contemporary and lineage values of the profession through an ongoing examination of educational and clinical experience.12,13
It has long been recognized that the core values that originally motivate many to enter medical school may be lost or “trained away” during the process of becoming a physician. A number of educators have employed the metaphor of “immunizing” students against the loss of their values, beliefs, and ideals.8 Moreover, educators have long debated whether new values can be taught.14 While foundational values and service intention generally are established early in development and not newly acquired in medical school, they are tested in this environment and reconsidered in the context of physician responsibilities. As students develop professionally, however, they may also adopt new values from those modeled and accepted by their colleagues. In most schools, this process is informal, unsupervised, and accomplished without the explicit input of the professional community. Professional formation is an active maturational process, going beyond the preservation of empathy and compassion to support learners in moral development, including a deliberate and rigorous reexamination of the values, biases, and prejudices with which they may have entered medical school. Through candid discussion with other learners and faculty, individuals are enabled to examine their experience in depth and recommit to those values and beliefs they hold as true and appropriate.
Medical students must learn to identify the values at stake in a great variety of educational and clinical encounters, choose which to prioritize, and navigate situations appropriately when their personal values conflict with the norms of their new culture. For example, on the wards, students who enter medical school committed to treating patients with respect must decide how or even whether to respond when clinical supervisors (who assign them work, grant them privileges, and grade them) use disparaging jargon and labels to identify patients or request behaviors that violate the students' values. In a large study, more than one quarter of residents reported they had been “required to do something during the past year that they believed was immoral, unethical, or personally unacceptable.”15 Inui12 describes students as “struggling to keep one's balance in precarious situations.” Observing the general acceptance of professional behaviors in violation of expressed values creates moral dissonance.16 Students recognize differences between espoused ideals and discordant day-to-day behaviors but rarely receive guidance on how to respond to such experiences.10 The ways such sentinel moments of moral confrontation are negotiated has deep meaning for individuals, both students and faculty, and significant consequences for the profession at large. Ultimately, a consistent coherence between action and values identifies medicine as a moral enterprise and professionalism as a “moral commitment.”17
Professional formation enables scientific medicine to maintain its human relevance and to navigate the increasing complexities in social interactions. It encourages physicians to accord primacy to individual relationships and recognize nuance in decision making. The consequences of inadequate support for professional formation are profound and wide ranging, impacting individual learners, patients, the profession, and society at large.
Following one set of values in their personal lives and another in their work, students may become isolated, learn to wear a professional mask, or a “game face,” or begin to live a “divided life,”18 resulting in a loss of vitality and integrity.19 The discordance may become so stressful that learners narrow their focus to the mastery of simple technical or intellectual competencies without attention to relationships or deeper values or virtues.8 The potential outcomes of such discordance and disaffiliation include cynicism,20 depression,21 educational dissatisfaction,22 loss of empathy,23,24 crises of conscience,25 stunting of moral growth,26 and ethical erosion.27
Dissonance between the professed values of medicine and its actual practice makes it difficult for students to discern what values they are supposed to learn.3 With inadequate training in professional formation, feedback, or role modeling, students become vulnerable to unprofessional behavior themselves. Unprofessional student behavior has been identified as a marker for subsequent state medical board disciplinary action among physicians.28
Sacrificing foundational, personally meaningful values creates a loss of moral identity and self-trust, threatening a key physician skill—the professional use of self.29 When physicians are distanced from themselves and from such values as honesty and altruism, patient safety may suffer. Depersonalization, burnout, and poor patient care are linked,30 as are medical error and limited clinician self-awareness.31
When individual physicians cannot be counted on to act with personal integrity, not only is the doctor–patient relationship threatened,12 but the social contract with the profession of medicine is fractured as well.32 A personal adherence to service values is antecedent to a sustained professional commitment and is the foundation of the trust that the public has placed in our profession for generations. Our expertise makes us competent, but our values make us trustworthy.
Several major educational institutions establish the accreditation requirements that set standards for the learning environment in U.S. medical schools. The Liaison Committee on Medical Education (LCME) of the American Medical Association and the Association of American Medical Colleges (AAMC), the Accreditation Counsel for Graduate Medical Education (ACGME), the National Board of Medical Examiners (NBME), and various state medical boards require students to achieve well-defined core competencies in professionalism. The LCME accreditation standard MS-31-A is explicit about the need to promote the “development of explicit and appropriate professional attributes (attitudes, behaviors, and identity).”33 It is left to each medical school to define, measure, and document outcomes for these requirements.
Currently, most American medical schools offer either elective or required formal curricula that address aspects of professional formation, although evaluation of outcomes is limited.34 All schools must offer instruction in medical ethics, and many provide electives in medical humanities, spirituality, and integrative medicine. The Narrative Medicine curriculum at Columbia University,35 Mindfulness Training at Rochester School of Medicine36 and the University of Massachusetts,37 and the spirituality initiatives of the George Washington Institute on Spirituality and Health38 are prominent examples of professional formation programs. The Consortium for Academic Health Centers for Integrative Medicine includes 43 schools that offer research and teaching in this area.39 The national rituals and supplementary curricular experiences developed by the Arnold P. Gold Foundation, such as the White Coat Ceremony and the Gold Humanism Honors Society,40 also support professional formation.34
Faculty role modeling and mentorship are central to the professional development of students.7,41 Unfortunately, most faculty were not exposed to formation curricula as medical students themselves and are untrained in self-reflection, providing effective values-based feedback, or supporting professional formation.41 As students progress through medical school, an increasing percentage do not see their faculty as humanistic caregivers or good role models in teaching the doctor–patient relationship.42 However, there are a number of promising faculty development programs, including some which show evidence of improved humanistic teaching and institutional change.43,44 Elements of these successful programs include pairing experiential learning of skills with reflective exploration of values, values-centered medical education rounds and “think tanks” to promote buy-in, and faculty-wide workshops to teach content, examine teaching and evaluation strategies, and promote reflection and self-awareness.
Among the many successful professional formation projects nationally, we will describe the two long-standing programs with which we are most familiar. These examples are presented in an effort to identify lessons learned and common elements that might guide the development of future programs.
The Healer's Art, developed at the University of California, San Francisco in 1991, is a 15-hour elective course for first- and second-year students now offered annually in 60 medical schools in the United States as well as schools in Canada, Israel, Slovenia, Australia, and Taiwan.45 More than 1,200 students complete the course annually. The Healer's Art uses experiential, contemplative, reflective, and narrative learning techniques and engages students in a discovery model (a “community of inquiry”) focused on professionalism and the shared core values that underlie medicine. The course includes five three-hour modules on topics such as preserving personal integrity and wholeness, meeting with loss, recognizing mystery and awe, and service and calling. The modules begin with a short and personal faculty statement on the session topic, called a “seed thought,” followed by a large-group guided reflection enabling students to explore their personal experience of the topic. The remainder of the session is spent in small-group discussion, sharing the critical incidents, personal experiences, and insights discovered during the reflection. Students are encouraged to develop habits of daily reflection through the use of a simple journal.
The small groups' size and format are designed to create interactional safety for both students and the faculty who act as small-group discussion facilitators. Formed via a random selection of five course participants, each small group begins by developing and agreeing to a set of guidelines for interaction that will allow all in that particular group to feel both safe and comfortable (e.g., confidentiality, not attempting to solve each other's problems, speaking from one's own experience, contributing by listening as well as speaking). Fundamental to the interaction is the principle of “generous listening.” Students are encouraged to suspend judgment, comparison, competition, and the need to fix others and simply listen in order to know what is true for another person. Faculty facilitators participate in the discovery model process not as teachers but as fellow learners and are trained (via a course director train-the-trainer model) to allow silence, speak sparingly, offer few if any comments borne of their faculty “expertise,” and gently encourage students to consider the deeper implication and meaning of their stories. Nationwide, both students and faculty report that the interactional safety they experience in their small-group discussions is unique in their medical school experience, furthers their self-awareness, deepens their affiliation to the profession and to each other, and diminishes isolation, enabling them to become genuinely known by colleagues. As one Healer's Art faculty commented, “This course heals loneliness, mine and the students'.”
The course is designed to enable medical students to directly experience and trust the power of presence and generous listening to heal, formulate a personal and compassionate response to loss, recognize awe and mystery in daily practice, and personally explore the concepts of calling, mission, and the life of service. The Healer's Art facilitates students in understanding that who they are as a person is central to the outcome of their work as physicians. Students also have the opportunity to reflect on and clarify the lifelong values that have brought them into medicine and to commit to further developing and preserving them as a way of life within medicine. In making personal values like service, harmlessness, compassion, and egalitarianism visible to others, students are often surprised to discover that such values are held in common by their peers and professional community and are, in fact, part of medicine's grand lineage.
During the past 19 years, the Healer's Art has been consistently evaluated highly by students and faculty at schools of widely varying sizes, locations, and cultures both here and abroad.46 Students commonly report that the course enables them to actually experience and practice what is only advocated elsewhere in their required curriculum. Review of students' course evaluations demonstrates that the course legitimizes humanistic elements of professionalism and creates a safe community for reflection, exploration, and discussion, enabling students to identify more completely with the underlying values and meaning of their work.47 During the final session of the course, students are invited to write a personal mission statement—often referred to as “rewriting the Hippocratic Oath.” Analysis of these mission statements reveals that students aspire to an expanded concept of professionalism that includes such elements as presence, awe, and love.48
A second professional formation initiative has emerged at the Indiana University School of Medicine (IUSM) and is focused on boldly remaking the educational environment, setting the stage for broad formal curricular revision as well.10,49,50 Recognizing the critical importance of the informal curriculum and the powerful influence of institutional culture on individual learning, the transformation at IUSM has involved every level of the learning and institutional community, from medical students to the dean and from faculty to service staff. Organizational change was initiated by a process more widely applied in the corporate world referred to as “appreciative inquiry,” an organizational development method in which individuals within the organization identify what is good about the existing system they want to promote, rather than focusing on what is not working.50 This process makes explicit the importance of values, remaining true to oneself, and participating in a community of shared respect. The wider cultural change effort has engaged many in the IUSM community retreats and in skill-building workshops for enhancing relationship-centered interaction.
In this organizational environment, it has been possible to establish a broad professionalism and professional formation curriculum. Inui et al10 have summarized one key component of this curriculum as “experience followed by reflection in a community of peers.” At IUSM, student values are supported in at least two ways, which represent a fusion of informal and formal curricula. First, medical students learn about the history of the profession and develop an understanding of their professional role. Second, students are encouraged to reflect on their experiences, through journaling and discussion of critical incidents. Ultimately, students become mindful of the “values embedded in actions.” The professionalism journaling now has become a standard requirement in several clerkships (internal medicine, surgery, psychiatry). In medicine, students gather in small dialogue groups monthly to choose narratives to read aloud and discuss. The dialogues cover all the professionalism domains thought important by the NBME.51
Faculty development efforts at IUSM, beyond the usual seminars that build faculty skills as teachers, researchers, and clinicians, have focused on a number of offerings that permit members of the IUSM to reconnect with their personal values, in effect to “show up at work as their whole selves.” Some faculty participated in the early appreciative inquiry activities and went on to skill-building workshops that strengthened relational work in all small groups, including “checking in” (beginning meetings with an opportunity to say whatever each person needs to say to be fully present), and appreciative debriefing of meetings (a lightening round of comments permitting each person to highlight the part of the work that captured their interests maximally). Faculty responded to the introduction of such simple processes with relief and enthusiasm. As one medicine faculty reported,
It was amazing to see the model in action. I loved the rituals of checking in, appreciative inquiry, and appreciative debriefing. Discovery Team introduced me not only to new ideas but to many important new relationships with people at IUSM whom I had never encountered previously.19
Formal faculty development programs at IUSM have included numerous nontraditional offerings, including: four Courage to Lead Retreat series (modeled after the work of Parker Palmer, and clearly focused on integrating personal values with professional work); a “change agent program” intended to develop skills among faculty for relational small-group leadership and conflict resolution (e.g., “polarity management”); professional development programs within the large academic health system clinical units focused on microsystem team trusting relationships and team building; a “generosity of spirit” conference open to clinicians and participants from the liberal arts campus; and a series of retreats open to medicine and nursing centered on humanities and the arts (music, water painting, poetry, mosaics—“wholeness from broken parts”). The core purpose of all such programming is to offer a variety of personal formation approaches to faculty, activities intended to invite their whole selves and values to be expressed in their work—with the assumption that such activities restore integrity and vitality to their daily work and enhance their ability to serve others. One medicine faculty member has said,
Most other faculty development workshops/retreats are very task-oriented and want their participants to learn and practice new/specific skills which they will hopefully implement into their work places, but they don't usually enable participants to arrive at that deeper place within themselves to fully experience that restorative power like the [IUSM] retreat.19
The organizational transformation at IUSM has been associated with improved student and faculty satisfaction, increased faculty vitality and dramatically increased medical school applications.52 In academic medical center “immersion conferences,” faculty teams from 25 other schools of medicine have traveled to IUSM to work together on methods of enhancing the professional values environment of their own schools.
It falls to each of us to make the practice of scientific medicine humanly relevant. Flexner recognized this responsibility 100 years ago. The challenge that lies ahead is nothing less than rebalancing the values of humanism and science and the development of innovative curricula to support the full power and scope of care that physicians deliver to their patients. It is possible that the future of professional formation may be grown from the seeds of what is currently working.
Training in professional formation is both experiential and contemplative, based on personal narratives, stories, and parables, focused on the integration of self, presence, and expertise, embedded in a learning community, and featuring candid discussion of critical incidents and personal experience within a safe, egalitarian community of learners.53,54 The central techniques of reflection and discussion of critical incidents are universally used to explore deeply held beliefs and attitudes of learners, with the goal of promoting sensitivity and commitment to the core values of both the individual and the profession, and the behaviors which embody these values.26,55,56 Faculty must develop the skills to help students identify the values incorporated in critical incident reports, paying particular attention to elements of discordance between the formal and informal curriculum, in order to clarify with students what they are to learn. List 2 summarizes the essential elements of professional formation education. Currently, many U.S. medical schools offer a number of these elements, but often electively or scattered within the curriculum. The true transformation in medical education will be to make professional formation education required and to hold both learners and teachers accountable for it. As has been shown at IUSM, such a coherent, schoolwide reformation is possible.
Table. List 2 Essential Elements for the Future of Professional Formation
The complete realization of Flexner's vision will involve changes at all levels of our educational system—from the new matriculant to the dean to the profession at large. Individual students can be encouraged to develop a daily practice of mindfulness and reflection.57 Such a habit, built into the practice of medicine, might include elements of proven curricular effectiveness, including journaling, reflection, storytelling, and critical incident review.56 Even in the setting of a harsh medical school learning environment, mindful students might themselves learn skills of discernment, self-awareness, and presence and strengthen their values commitment. Internet-based communication (including blogging and tweeting) offer exciting opportunities to promote reflection and discussion among medical students on a larger scale, but these opportunities also pose privacy and educational quality control challenges.58,59
Formal curricula in professional formation would require all students to explore values and learn discernment and equanimity in the context of competing ideals. Formation curricula would be integrated into basic science learning, as has been done in anatomy classes when students thank and/or memorialize the person who donated their body or when students meet the donor's family.60 Professional formation curriculum design should be based on careful evaluation and evidence of efficacy, including sustainable changes in student and faculty satisfaction, well-being, and behavior.3 Medical school accreditation standards will require evidence of positive outcomes and evidence-based curricula will need to be funded and widely disseminated.
Professional formation requires that students have an opportunity to experience positive role modeling, adequate mentoring, and authentic community to explore and discuss common values and struggles.26 Faculty development would require training in providing values-driven feedback and in serving as positive role models. Medical school faculty would be held accountable for a consistency between values and action and expected to behave and interact in ways coherent with what they teach. Such accountability might require clear expectations set by departmental leadership, academic credit for excellence in role modeling, as well as a work milieu supportive of critical self-assessment. A noncompetitive, safe, collegial faculty community is key. Learners would be encouraged to reflect on this modeling and openly discuss observed behaviors.61 Evaluation of professional behavior would be routine and coupled to remediation, consequences for unacceptable performance, and reward for achievement of the highest standards.34 An interesting first step in this direction is the Assessment of Professional Behaviors Program designed by the NBME to provide accurate and reliable multisource feedback to improve academic professional behaviors at the individual, departmental, and institutional levels.62
In a safe, diverse community, it is possible for individuals to assess the truth or appropriateness of their beliefs and values. Hearing and respecting the perspectives of others encourages learners to examine the negative biases that might underlie some of their behaviors and choices, encouraging students to remain committed only to those values that withstand a rigorous analysis of self within community. Incorporating collaborative, interprofessional teams into the learning community for medical students may expand perspectives in critical incidents and afford a greater sense of shared values between the professions. Teammates, including nonphysicians, may help medical students more clearly understand their role and relationship within health care and may challenge students to discover their unique professional identity and level of individual clinical responsibility.63 The future communities of inquiry for medical students will need to be reconciled with the widespread and growing use of social networking Web sites.64,65 It is not known how routinely networking over the Internet with both other students, lay peers, and perhaps even patients might impact the emerging professional identity of medical students.
An even grander future, closest to the original vision of Flexner, posits professional formation woven into the very fabric of the medical profession. Competency in professional formation would become a requirement for graduation and licensing. According to the architects of the IUSM curriculum, there are four domains of central importance to the moral development of physicians: (1) awareness and sensitivity, (2) judgment, (3) motivation, and (4) conduct.10 Through written discussion of critical incidents and professionalism evaluations, students could demonstrate their ability for self-reflection, discernment of relevant values, and actions they have taken based on their values. These elements might form the basis for evaluating competency in professional formation.
Successful medical education reform in the domain of professional values and personal commitments cannot proceed without widespread organizational change and addressing the hidden curriculum.66 Structures, cultures, and practices within medical schools, but also within the broader medical enterprise, will require exposure, study, and transformation to support a deep commitment to our highest values.67 Ultimately, such transformation will require a rebalancing of attention and financial support within medical schools and within our national medical institutions. While some cost-savings might be expected from the innovative use of Internet-based and electronic training materials and perhaps earlier specialized training among medical students, time and resources are required to promote professional formation. For each medical school, this represents a difficult prioritizing of important values within institutions, akin to the challenge facing individual medical students operating in complex environments when faced with multiple competing goals and principles. Such a process promises to reorient the moral compass of the profession and reinvigorate the public trust that Flexnerian reform established for the first time a century ago.68
Discordance between foundational values and daily practice likely contributes to the cynicism, depression, and dissatisfaction reported by medical students and faculty. Professional formation education in medical school engages both the student and the teacher and challenges each to grow and develop in ways that embody the highest ideals of the medical profession.69 The challenge of conflicting values is familiar to all physicians. We have all at some point been forced to reconcile our identity as physicians with our identity as people. We have all strayed at times from one or more of our own core values in the face of demands for increased productivity, academic competition, compassion fatigue, personal vulnerability, the needs of our families and friends, inexperience, or pure exhaustion.
In advancing professional formation, faculty will be called on to examine and respond to inconsistencies in what they teach and how they behave and will be invited to make explicit long-held values that motivate their behavior and professional choices. In a safe community of learners, faculty will be empowered to identify and constructively respond to behaviors among learners, colleagues, and themselves that they do not condone. We all, students and faculty alike, have something to learn and a shared need to reconnect to some of the values and commitments that originally called us all to medicine. Often, the “game face” for faculty involves their expertise, perfection, and easy ability to repress the emotional intensity of clinical medicine. Such expectations make it difficult for faculty to truly examine their work and their response to it, and to learn from and be inspired by students. As a faculty facilitator observed after teaching in the Healer's Art, “I had thought first-year students were naive about medicine. I think now that they know what it is really about. I had become cynical and I had not known it.” Learning in professional formation can only happen in an authentic community of learners at all levels of medical expertise, where faculty do not separate themselves from students, where all feel safe, facing their own acculturation and woundedness, where all support one another and share their dream of service.
Professional formation education offers both students and faculty the support to make their foundational values the principles of action in daily life and to bring their whole selves to work. The personal rewards of healing the divided life are integrity, self-respect, and connection. By weaving all of Flexner's remarkable vision into medical education, we will reclaim in the present the values that have distinguished the lineage of medicine over generations: compassion, healing, and service.
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Abraham Flexner was commissioned by the Carnegie Foundation for the Advancement of Teaching to conduct the 1910 survey of all U.S. and Canadian medical schools because medical education was perceived to lack rigor and strong learning environments. Existing proprietary schools were shown to have inadequate student scholarship and substandard faculty and teaching venues. Flexner's efforts and those of the American Medical Association resulted in scores of inadequate medical schools being closed and the curricula of the survivors being radically changed.
Flexner presumed that medical students would already be schooled in the humanities in college. He viewed the humanities as essential to physician development but did not explicitly incorporate this position into his 1910 report, although he emphasized this point in later writings. Medical ethics and humanities education since 1970 has sought integration with the sciences in medical school. Most programs, however, are not well integrated with the scientific/clinical curriculum, comprehensive across four years of training, or cohesive with nationally formulated goals and objectives.
The authors propose a reformation of medical humanities teaching in medical schools inspired by Flexner's writings on premedical education in the context of contemporary educational requirements. College and university education in the humanities is committed to a broad education, consistent with long-standing tenets of liberal arts education. As a consequence, premedical students do not study clinically oriented science or humanities. The medical school curriculum already provides teaching of clinically relevant sciences. The proposed four-year curriculum should likewise provide clinically relevant humanities teaching to train medical students and residents comprehensively in humane, professional patient care.
The 1910 Flexner Report1 (also known as Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching, and Bulletin Number 4) proposed raising standards for the scientific basis of teaching in medical schools and systematically reviewed all schools in the United States and Canada in the early 20th century. This report guided the scientific method of teaching for all U.S. and Canadian medical students for years to come.
A committed educator, Flexner identified serious deficiencies in the physical plants, capabilities of the schools' faculty members, the scientific underpinnings of education, and the financial viability of medical schools in the United States and Canada. These deficiencies predominated in proprietary medical schools, which admitted students who were recognizably deficient in their preparatory scientific education.2 Flexner's response was to establish standards for what a medical school ought to be, how it should be run, and how many U.S. and Canadian medical schools should exist.
The Flexner Report's emphasis on improving the quality of scientific medical education makes little note of humanistic training in the development of physicians.3 We wrote this article to better understand medical ethics and humanities education in the context of the Flexner Report and Flexner's later writings on educational reform and to propose a reform of medical humanities education inspired by our interpretation of Flexner's original vision.
Abraham Flexner was commissioned to conduct a survey to assess medical schools in the United States and Canada because there was a perception in the medical education community that medical education lacked rigor, had inadequate admission criteria, and offered a woefully inadequate learning experience. Before 1910, there had been approximately 400 medical schools founded in the United States, many of which had never survived past their first year. By 1904, there were 166 U.S. medical schools.4 Between 1906 and 1910, 29 medical schools closed, in part because of the impact of the new Council on Medical Education of the American Medical Association, which implemented “grading” of medical school adequacy to encourage excellence.4 Flexner felt that there were still far too many medical schools and that they were disproportionately placed in major cities (sometimes with many schools in one city), creating an oversupply of physicians in urban areas.
The Flexner Report proposed a dramatic reduction of U.S. and Canadian medical schools to 37, based on geographic density and population need.1 After the Council on Medical Education's efforts and the Flexner Report, scores of U.S. schools closed, with 66 remaining open in 1933. Flexner also warned that if there was not a substantial increase in the quality of education in medical schools by way of self-regulation, federal and state regulation of medical schools would be the likely next step.
The Flexner Report begins with an introduction by Henry Pritchett, who at that time led the Carnegie Foundation.1 Pritchett emphasized that there must be a connection between premedical and medical education. The university has an obligation to train students to be prepared for entry with “common honesty... intellectual sincerity, and scientific accuracy.”1 Flexner began by reflecting on the conditions that had produced medical education's lamentable state in 1910. Young, “rough” men, barely up to high school standards of education, were routinely admitted to medical schools. He insisted that medical schools should instead recruit students with training in “Latin, mathematics, natural and experimental philosophy, and [that they should] serve a sufficient apprenticeship to some reputable practitioner.”1 College education in both science and humanities would serve as the foundation for the “secondary stage” of medical training1 (we discuss Flexner's concept of humanities in the following section). Flexner expounded a comprehensive view of medical education, building on and integrating all of one's studies prior to medical school.
The preceptorial system (also called the apprentice system), based on studying by the coattails of a physician to learn the profession of medicine, passed by the wayside in the 1800s.3 Flexner reflected favorably on the (by then) abandoned preceptorial system by quoting William Welch: “Our teachers were men of fine character, devoted to the duties of their chairs; they inspired us with enthusiasm, interest in our studies and hard work, and they imparted to us sound traditions of our profession.”1 Flexner approved of the apprenticeship system within its historical context. Its strength had been based on the physician's close observation of his student, watching his intellectual and emotional maturation. Flexner emphasized the individual tailoring of the experience that was possible: “The preceptor could wait upon [the student's] development, initiating him in simple matters as they arose, postponing more difficult ones to a more propitious season.”1 The great flaw was that 19th-century physicians, while good observers, were not disciplined as scientists, and as a consequence, the student mirrored knowledge, attitudes, and behavior that had little scientific basis.
In Flexner's view, medical schools once served as places where didactic lectures provided medical knowledge that supported and enhanced the preceptor system. However, the latter didactic function came to overwhelm the former: “The school was no longer a supplement (to apprenticeship); it was everything.”1 Worse, didactic medical school teaching made rote memorization the standard in education: “The student's part was, parrot-like, to absorb.”1 Physicians need more than just rote memorization but also “insight and sympathy on a varied and enlarging cultural experience... for scientific progress has greatly modified his ethical responsibility.”1
Flexner conceded that gradual improvement of admission criteria to medical school had occurred by 1910. However, many of the young men were still being admitted with less than a high school diploma, while some had two years or, rarer still, four years, of college education.1 Flexner advocated a paradigm shift to that of the physician as a scientist.1 Physicians would be trained in bench sciences and clinical sciences and apply these to patient care, thereby transcending earlier versions of medical knowledge and education.1 The focus was aimed at the scientific method, in which the physician is “concerned chiefly with his acquisition of the proper knowledge, attitude, and technique.”1
Flexner asserted that the student must master inductive reasoning, courtesy, and comity.1 Flexner also underscored that the physician serves society as an instrument of social good and that medical schools themselves are to be viewed as corporations united for the public good. “The medical profession is supported for a benign, not a selfish, for a protective, not exploiting, purpose”1—a theme mirroring Thomas Percival's concept of the medical profession as a public trust.1,5 Flexner's view of the physician has humanism inform the scientist: “One must rely for the requisite insight and sympathy [to complement the sciences] on a varied and enlarging cultural experience.”1 Flexner's view of the clinically competent physician is a broad vision of the physician as a scientist, who is “culturally experienced”1 (which means that the physician has humanistic skills). Hence, “[the] physician should understand the conditions in which diseases arise, and this required liberal educational experiences,” requiring “ethical valuation in the social context” with a “broader more liberal arts education” as its basis.6 In the report, only one university (Western Reserve in Cleveland, Ohio) was noted to have one hour devoted to “medical ethics, economics, and Roentgenology.”1 The teaching of ethics and humanities was almost completely absent, but one must recall that medical ethics and humanities education were not integrated into medical education until the 1970s. As Zelenka6 observes, Flexner's concept of the professional physician required “an educated man, treating not just the illness, but caring for the whole human being.... The value of a humanistic liberal education is implicit in Flexner's recommendations for medical education.” The physician must be trained as a scientist who also masters humanistic skills essential to being a professional physician.
In the wake of Bulletin Number 4, dramatic changes occurred in the scientific training of physicians, especially the realignment of the curriculum emphasizing laboratory-based education in the first two years and hospital-based education in the last two years. Admission criteria were strengthened, scores of medical schools closed, and ultimately a four-year premedical college requirement was established. Yet, 15 years after Bulletin Number 4, Flexner, in a letter to his brother Simon Flexner (the eminent pathologist), bemoaned that the efforts toward medical school reform had concentrated only on science while entirely leaving out the humanities.7,8 That same year, Flexner lamented in his 1925 book Medical Education,9 “Medicine... is today sadly deficient in cultural and philosophic background” (italics ours). What did Flexner mean by this?
In considering Flexner's 1925 statement quoted above, we take as our point of departure Flexner's insufficiently appreciated understanding that the humanities are essential to physician education and are therefore pivotal components in the training of medical students for them to become professional physicians. Flexner began his educational career in Louisville, Kentucky as an educator in a private high school that he established, and he became nationally prominent for his efforts. Before and after Bulletin Number 4, Flexner wrote multiple articles and books on education in primary schools, secondary schools, and colleges.10–15 He was greatly distressed about the quality of American education, especially when compared with European education.
Although his vision of reform can be interpreted as dynamic over his lifetime, Flexner was consistently devoted to humanities education, particularly in the years following the Flexner Report.6 College education at that time did not take seriously the future professional considerations of the student.11 In his article “Purpose in the American college,” Flexner10 described a thematic continuity of education for both high school and liberal arts collegiate education in America leading to “intellectual purpose.” Aesthetics was highlighted, as college students “should enjoy music, art, poetry.”10 Flexner also noted the necessity of students developing a sense of “character, strength of intellect, and breadth of culture” through their experiences in collegiate life.10 The relationship of science to the humanities was essential in the American university, since “philosophers... gain in importance as science makes life more complex: more rational in some ways, more irrational in others. But there are other senses in which modern universities must promote humanism. For humanism is not merely a thing of values—it has, like science, consequences.”15 In preprofessional training, Flexner noted that in preparatory school, mental discipline and the faculties of “observation and concrete reasoning” would be honed while learning topics in “science, literature, history, modern languages, and industrial processes.”14
Flexner envisioned college education that would bring specific skills to the premedical student's development. Flexner clearly valued the humanities and how humanism is applied to clinical care.6 Flexner's educational vision in Bulletin Number 4 was based on his assumption of an integrative science and humanities liberal arts collegiate curriculum that would serve as the basis for the scientific medical education that followed. Flexner's educational vision, read in the context of his other works that discuss higher education, thus presumes that liberal arts education would provide the humanities-based education of all future physicians. This is one of the reasons he pilloried medical schools that allowed high school student dropouts and graduates to enter medical school directly.
Flexner detailed how education at all levels could be reformed, enhanced, and integrated, to allow students to have an appreciation of how humanities inform the medical sciences, and to think critically.13 Flexner expected students to come to medical school having already mastered critical thinking in the full range of subject matters with knowledge in aesthetics, civics, and cross-disciplinary studies, based on curiosity and experience.13 One may infer that the deficiency of a “cultural and philosophic background” (italics ours) that Flexner refers to is a reference to humanities education that should have been imparted during a medical student's undergraduate education.
Although Flexner did not explicitly detail what was needed before medical school, he revealed an evident intellectual premise concerning professional education: College education should focus on both science and humanities, integrating and amplifying skills necessary to become a physician.6 As noted by Zelenka,6 “[the] value of humanistic liberal education is apparent in Flexner's recommendations for medical education.” Flexner's educational goal of the humane scientist was grounded in the humanities-based preparation of the medical student accomplished at the college level.11 When Flexner later writes on medical education, he argues for both “humanity and empiricism” and that being “humane” is “equally important” with employing “the severest intellectual effort.”9 Turning to Flexner's medical education writings after Bulletin Number 4 sheds more light on this relationship.
After 1910, Flexner evaluated medical schools in Europe, where he noted that “the [educational] center of gravity must lie within the one or the other—humanities or science; it cannot lie in both.”16 Flexner viewed medicalschool as a means to inculcate the skills and knowledge of the physician as scientist. Yet medical education also is to be influenced by those aspects of humanities that promote sound patient care. Flexner's efforts to promote humanities for medical and premedical education during this phase of his life were noted to be tireless.6,8 Possible evidence of his influence on institutions are noted in articles by other contemporary educators regarding courses incorporating illustrative art and the history of medicine in the Bulletin of Johns Hopkins Hospital (Johns Hopkins was Flexner's beloved alma mater) and Flexner's own encouragement in creating an endowed chair in medical history there.8,17,18 Flexner “suggested that until the problem was addressed by future medical education studies and development, the colleges need to set” premedical requirements for “sound liberal humanistic education”—a mandate for change first by colleges, then by the medical schools themselves.6
His seminal 1925 book, Medical Education: A Comparative Study,9 looked back at the strengths and weaknesses of medical education in the United States, Canada, the United Kingdom, Germany, and France. Flexner made pointed references to those topics that Bulletin Number 4 did not include. He noted that engagement in empirical, scientific method could be perceived as a lack of humanity, but he cautioned that there is no contradiction between the two: “In the long run, precisely the opposite is the case!... The art of noble behavior is thus not inconsistent with the practice of scientific method.”9 The physician–scientist was also to be skilled in those humanistic qualities that promote patient care. Flexner opined that premedical education was “inadequate and based on false assumptions with regards to scope and quality.”6 Indeed, Flexner considered physicians ill prepared in “liberal education,” thereby leading to inferior training for the resulting physician.6 Flexner argues also for scientific thinking, stressing that the physician must learn to observe and reflect on what he or she sees, analyze its importance, and use these observations to enhance future reasoning and abstraction.9
Flexner compared education in Europe and the United States, finding the United States lacking in both philosophy and culture.9 Flexner applauded how Europeans teach the history of medicine, thereby cultivating “philosophical points of view,” and teach legal medicine, which at that time was “practically ignored in the United States.”9 Flexner pointed out that Europe's secondary education was superior in selecting and training students for a pathway to medicine. The United States, unfortunately, was much less rigorous in this task, such that “American high schools and colleges are nonselective and too often postpone severe training until the student reaches the professional school itself.”9 He noted with great concern the deficiencies of both high school education and the end points of education from the American college, such that those entering U.S. medical schools were markedly behind their peers in Europe.9
Although U.S. medical education has come a long way in the last century by improving the teaching of basic and clinical sciences, the U.S. premedical educational system never required the humanities in the way Flexner envisioned, despite his long-standing attempts to bolster humanities education.6 College graduates currently do not uniformly bring to medical school the same strong foundation in the humanities that they do in the sciences. This is because humanities courses for premedical students are shaped by, and oriented to, the liberal arts goal of a broad education rather than the goal of preparing for the professions. In the case of the profession of medicine, the latter goal is understood to be the responsibility of medical faculties, not undergraduate humanities faculties. To preserve and enhance Flexner's understanding of the physician–scientist with a humanities liberal arts background, we medical educators can either alter whom we accept into medical school or alter how we train medical students. We emphasize the latter, as we will explain.
Medical schools could require all premedical students to take courses that are designed and documented to teach critical thinking in the sciences, humanities, arts, and social sciences. This would entail a radical shift in admission prerequisites because, regrettably, many premedical students have historically taken only prerequisites in basic sciences and mathematics. Because most medical schools currently cling to the science and math prerequisites, a mandated premedical requirement of humanities would most likely be needed to change what undergraduate courses students take.
Indeed, this traditional preadmission focus on basic science courses has been countered with a recommendation by the Liaison Committee for Medical Education (LCME): “Students preparing to study medicine should acquire a broad education, including the humanities and social sciences.”19 This recommendation encourages, but does not require, those humanities courses that could help premedical students become professional physicians. Such recommendations are helpful, but they do nothing to ensure premedical students' mastery of critical reading and thinking skills or the effective expression in written and oral forms that undergraduates acquire in upper-level humanities courses.
Additionally, implementing a mandated premedical humanities curriculum for America's thousands of undergraduate institutions would be a daunting challenge, taking many years to implement effectively. But there is a more important reason why relying solely on premedical humanities is likely insufficient—College-level humanities teaching does not have a clinical orientation, any more than the science teaching does. Even if humanities requirements for premedical students were expanded, it would not change the lack of clinical experience of the humanities in the premedical venue for the future physician. Humanities faculty in undergraduate colleges typically lack clinical experience as well as resources, and they are therefore unable to provide this relevant education. This lack of a clinical focus is entirely appropriate in the context of the college liberal arts curriculum, which aims for a broad education in sciences and the humanities, one that necessarily must be supplemented in medical schools. Students continue their studies of the sciences once they enter medical school, but with a clinical focus and relevance that college and university science teaching usually cannot provide. Medical humanities should be taught in the same way: with a clinical focus.
We maintain that the clinical relevance and applicability of humanities education to the medical student's education as a professional clinician and scientist means that such education should become an essential component of the medical school curriculum because it would equip medical students with the conceptual and clinical tools of professionalism and humane care. Reformed humanities curricula in medical schools would thus cohere and contribute directly to the development of the competencies-based curriculum now mandated by the LCME and the Accreditation Council for Graduate Medical Education (ACGME), because the student's (and resident's) education in matters of clinical relevance can best be understood in the care and context of patients, which humanities training would enhance.19,20 We next make a specific proposal for how humanities teaching could be given a greater focus in medical schools.
Reforming medical ethics and medical humanities education should build on foundations put in place during the last four decades. Medical educators now appreciate that human values must complement science in education. Medical ethics, humanities, humanistic skills, and professional behavior in medical education have been progressively emphasized and added since 1970. The changes occurred in two time-periods—the 1970–1980 (civil rights and post-Tuskegee) period for medical schools, and the 1999–present period for both medical schools and residencies.2,5 Our current period, influenced in large part by the requirements and recommendations of the ACGME and the LCME, focuses on competencies (i.e., outcomes) of education, in which ethics and humanism play a central role.21–25
The teaching of medical ethics is now a common element of the U.S. medical school curriculum and, indeed, is an LCME-required preclinical educational element.24 The LCME requires training in not only medical ethics but also in skills in medical humanism and professionalism that will allow for developing young doctors to be prepared to achieve the general competencies expected in their residency education. These general competencies are an essential part of the ACGME pedagogic requirements that follow.24
But medical ethics teaching today is often consigned to “bull sessions”—discussion groups on topical issues, with a general sprinkling during the four-year curriculum.25,26 Such pedagogy is not uniformly integrated into the rest of the curriculum (or across medical schools), which can make its relevance questionable to students and professors. This method of ethics teaching is not comprehensive to the educational experience, mainly attends to anecdotes rather than the underlying principles and reasoning that should guide humanistic clinical care, and enjoys no sustained monitoring by individual faculty.
We propose the development of a standardized curriculum integrating scientific reasoning with humanities-based reasoning called the Art and Culture of Medicine. The curriculum's goal should be to build on one's cultural and philosophic background to inform one's role as a physician–scientist. The emerging physician–scientist could thereby acknowledge and use humanities-based reasoning in the humane care of his or her patients. This curriculum should be distinct from any college experience of didactics that are detached from clinical relevance. Instead, this curriculum would emphasize clinical humanities linked to patient care and the professional formation of medical students, so that the student's reasoning and manner would be broadened. As stated by the LCME and the ACGME, the humane care of the patient is the ultimate mandated goal. The proposed curriculum should have four components: argument-based reasoning in medical ethics, narrative-based reasoning in literature, creative reasoning in the fine arts, and historical reasoning in learning from the past to uncover hidden assumptions and biases23,27,28,29 (see List 1).
Table. List 1 The Art and Culture of Medicine: Examples of Medical Humanities Elements
This longitudinal curriculum would include both the preclinical and clinical years of the student's scientific development. Students would be presented with an ascending level of complexity with each year. Preclinical efforts would incorporate didactics, seminars, and case discussions to prepare the student for the clinical activities ahead. Students would first be introduced to fundamental concepts of ethical argument and analysis, reflective narrative, fundamentals of observational skills in the fine arts, and the basis of history regarding the art of medicine.
Correlative mentored interactions with patients would commence early in the first year with observation and with integration into patient care.23,30 The notion of this apprenticeship would allow students to learn not only fundamentals of knowledge and clinical care but also the art of medicine: humanistic attitudes, behaviors, and interpersonal skills. In the preclinical years, such observational activities could whet the appetites of students while also preparing them for the assumption of the responsibilities of the clinical clerkship.
As students progress further in their clinical activities, integration of these humanities-based skills would continue. Clinical education exposures would reinforce activities in ethics, narrative, fine arts, and medical history relevant to the various phases of outpatient medicine, inpatient clinical medicine, surgery, obstetrics–gynecology, and other venues of care. Clinical education would include rounding with educators grounded in clinical ethics and medical humanities as well as in case-based discussions, with integration and reinforcement of concepts of argument, reflection, observation, and reevaluation of medical history. In the clerkships, an apprenticeship experience would reinforce key concepts of ethics and professionalism as the student was observed in his or her clinical interactions with patients by a preceptor.
Thinking like a professional physician would need to be constantly reinforced. Therefore, the curriculum should fortify fundamental concepts with interactive experiences during the student's clinical experiences. The LCME observes that in medical pedagogy, “general education that includes the social sciences, history, arts, and languages is increasingly important for the development of physician competencies outside of the scientific knowledge domain.”25 Teaching humanities-based reasoning would be offered as an essential component of the drive to create a comprehensive medical curriculum that teaches medical learners how to integrate their role of scientist with the application of medical ethics and humanities to better promote the patient's welfare.
The first step toward creating this curriculum is to call on leading medical humanities and ethics scholars and educators to develop systematically the specifics of this program for proposed use by U.S. medical schools. The goal of this effort is to create an innovative, comprehensive curriculum that balances the needs and rigors of becoming a physician-scientist with the humanistic skills to better care for one's patients. Once done, much work and care will need to be taken in planning and integrating the various elements of this pervasive curriculum into the existing courses. But the results will more than repay the effort required, because the new curriculum will better prepare professional physicians for their work in this challenging century by emphasizing both the science and art of medicine, thereby fulfilling a vision of medical education first articulated by Abraham Flexner.
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Background: Abraham Flexner's report on medical education, published 100 years ago, remains influential in the United States today, although its international impact is unclear. In addition to global variability in content and delivery of medical education programs, systems of quality assurance oversight are not universal, and there are variations in the scope of the reviews, protocols, and standards used.
Cited Here...: The authors used the process and elements of medical school evaluation that Flexner regarded as important for ensuring quality to create a framework for describing aspects of the accreditation systems used in the 10 countries that supply the greatest numbers of international medical graduates (IMGs) to the United States.
Cited Here...: Of these 10 countries, most have an accreditation system, although the review in some is voluntary. Globally, there is variability in the use of Flexner's system. Prerequisite entrance requirements vary according to the degree offered. Faculty involvement in research is frequently encouraged but seldom required. Almost all standards mention the need for adequate facilities for experiential learning in the basic sciences. Three accrediting organizations require that clinical facilities be under the direct control of the medical school, and seven indicate that affiliation agreements are acceptable. All accreditation plans use predetermined standards and external evaluation.
Cited Here...: Data describing accreditation of the medical education programs of IMGs currently seeking to enter graduate training in the United States contribute to a better understanding of medical education practices around the world and can supplement other information available to graduate medical education program directors who select IMGs for their training programs.
Medicine is becoming increasingly globalized, as manifested by the worldwide growth in the number of medical schools1 and the rise in the numbers of physicians who migrate from their native countries to other parts of the world for medical education and graduate training opportunities.2 In the United States, graduates of international medical schools, who are known as international medical graduates (IMGs), constitute approximately 25% of all physicians in graduate training and in practice.3 These physicians are educated in countries with diverse educational systems, including variations in teaching traditions, curricular models, instructional methods, clinical opportunities, assessment principles, and available resources.4 In addition, approximately one-third of countries with medical schools do not have a system of accreditation or other quality assurance oversight of medical education programs that is conducted by an independent or governmental body.5 Where accreditation systems are employed, there is variability in agency governance, responsibilities, level of enforcement, and the specific standards and protocols employed in implementing quality assurance reviews.
In the United States, Abraham Flexner's work describing medical education programs in the early 20th century resembled an accreditation survey.6 The Flexner Report presented conceptual arguments and a model for education and then compared the existing medical schools' characteristics against these standards.7 While Flexner's methodology has been well recognized as a catalyst for change, other initiatives that also facilitated reform were evolving simultaneously.8 For example, in the early part of the 20th century, state licensing boards initiated requirements that a physician graduate from a medical school that was rated as acceptable by the Council of Medical Education of the American Medical Association (AMA) or rated as eligible for licensure by the Association of American Medical Colleges (AAMC). The standards employed by the AMA and AAMC to evaluate medical schools were influenced in part by Flexner's new model of medical education.6 In 1942, the AMA and AAMC consolidated their efforts of evaluation of medical education and formed the Liaison Committee on Medical Education (LCME),9 the organization currently responsible for accrediting medical education programs in the United States and Canada.
Whereas Flexner's efforts in the early 20th century and the current policies of the LCME ensure a level of uniformity in the education offered by U.S. institutions, assessing the quality of medical education has also been recognized as an important need outside North America. Numerous organizations promote accreditation efforts and quality assurance methodology around the world. The World Federation for Medical Education (WFME) is a global association dedicated to enhancing the quality of education and training of medical doctors around the world. The WFME is not an accrediting body, but, through its creation of a tripartite document of global standards (standards for basic medical education, postgraduate medical education, and continuing professional development for medical doctors), it promotes the establishment of accreditation systems (www.wfme.org). In the United States, the National Committee on Foreign Medical Education and Accreditation (NCFMEA) voluntarily reviews the accreditation systems used by accrediting bodies around the world to determine whether those systems are comparable to LCME standards. If it is determined that a country has a comparable system, students at accredited medical schools in that country may be eligible to apply to participate in the Federal Family Educational Loan program (http://www.ed.gov/about/bdscomm/list/ncfmea.html). While WFME and NCFMEA and other, regional organizations are involved with accreditation efforts around the world, no unified process or quality assurance standards have been universally adopted.
By using Flexner's methodology and criteria for evaluating medical education as a framework, we conducted this qualitative descriptive study to illustrate and compare the accreditation practices (if present) in the 10 countries outside of the United States and Canada that educate the greatest numbers of physicians who pursue graduate training opportunities in the United States. Our findings can be useful in increasing our understanding of medical education and quality oversight practices around the world. In addition, because many of the physicians seeking to enter graduate training programs in the United States were educated in environments different from the system of medical education in the United States, the results of this study can supplement the information available to program directors who select IMGs for their training programs.
Before entering graduate training, IMGs must be certified by the Educational Commission for Foreign Medical Graduates (ECFMG). Requirements for ECFMG certification include verification of graduation from a medical school listed in the International Medical Education Directory (IMED).1 A medical school is listed in IMED after the Foundation for Advancement of International Medical Education and Research (FAIMER) receives confirmation from the Ministry of Health or another appropriate agency in the country where the medical school is located that the school is recognized by that authority. Recognition in this context refers to the authority of an institution to deliver an educational program and to grant a degree. A designation of accreditation, defined as a quality assessment conducted by an authorized body such as a domestic or international agency, is not an independent requirement for a school to be included in IMED. Although systems of recognition and accreditation are explicitly joined in many countries, a linkage of the authority to grant a degree to mandatory quality assurance review is not universal. FAIMER is not an accrediting body and does not independently verify the quality of the medical education provided at schools listed in IMED.
To conduct our comparisons, we obtained copies of the documents detailing the specific standards used to accredit medical schools in the 10 countries educating the greatest numbers of physicians who achieved ECFMG certification in 2007; we describe here the accreditation system extant in each of those countries. In some countries, more than one accreditation body has the authority to review medical education programs. We also include in the comparison the LCME accreditation system for U.S. and Canadian allopathic medical schools, and we provide data on the process of accreditation review and on the governance and scope of authority of the accreditation organizations.
We used Flexner's processes and criteria (here called “elements”) for evaluating medical education as a framework within which to further illustrate similarities and differences among the accreditation systems. For the purposes of the global comparison in this study, we chose five specific aspects of these elements that Flexner emphasized as being especially important for the delivery of effective medical education.
The first of our selected elements that Flexner used to evaluate medical schools was “entrance requirements.” In his report, he presented a case for requiring entering students to have a minimum of two years of college training and for that training to include a strong science background. He specifically emphasized the need for competent knowledge of chemistry, biology, and physics. The second element addressed by Flexner was “teaching staff.” Under this element, he determined the size of the faculty that was needed and evaluated the faculty's qualifications and roles. Flexner argued that, for the curriculum's subject matter and delivery of the content to remain relevant, it was imperative that most of the faculty be engaged in scientific research in addition to teaching. Flexner focused on the third element, “resources available for maintenance,” to obtain information on fiscal matters and school affiliations. Flexner asserted that to ensure the accessibility of adequate resources, it was necessary that schools of medicine be associated with universities. Flexner's fourth element, “laboratory facilities,” had to do with the presence or absence of adequate facilities and resources for experiential student learning in the basic science phase of the curriculum. He felt strongly that an education based on traditional lectures was not sufficient for modern medical instruction and that there needed to be an emphasis not just on learning but on learning how. The fifth element was “clinical facilities,” which was his category for the resources available for the students' clinical teaching opportunities. Because of the importance of this phase of medical education, and the difficulty in ensuring adequate patient contact opportunities for students, Flexner argued that clinical facilities for teaching should be under the direct control of the medical school.
Flexner's process of evaluation of medical education programs was based on predetermined standards and external review. In the first decade of the 20th century, Flexner spent 18 months visiting each of the 155 medical schools in the United States and Canada. During these site visits, he gathered data and reviewed the facilities in relation to the elements he deemed essential for successful medical education. He then created his report on the basis of his evaluation of the medical education programs against these standards. The current study uses Flexner's framework, including both process components and standards, to compare accreditation practices in countries around the world that train large numbers of physicians who pursue residency in the United States.
In 2007, standard ECFMG certificates were issued to 10,172 IMGs. The countries that provided medical training for the greatest numbers of these certified IMGs were (in descending order) India (2,687 IMGs; 26.4%), Pakistan (617 IMGs; 6.1%), Dominica (563 IMGs; 5.5%), Grenada (491 IMGs; 4.8%), the Philippines (380 IMGs; 3.7%), the Netherlands Antilles (372 IMGs; 3.7%), China (339 IMGs; 3.3%), Nigeria (211 IMGs; 2.1%), Colombia (206 IMGs; 2.0%), and Iran (189 IMGs; 1.9%). The 6,055 IMGs educated in these 10 countries received 59.5% of all certificates issued in 2007.
Table 1 provides information on these 10 countries. Data for each country include the number of medical schools currently open and listed in IMED, the accrediting organization (or organizations, if applicable), and the numbers of schools accredited by the various accrediting bodies. In addition, the table provides data indicating whether the pertinent accreditation standards address the aspects of Flexner's criteria that were chosen as a comparison framework for the current study. For reference, the table also includes LCME information, which is used to evaluate U.S. and Canadian medical schools.10 In addition, an appendix containing the exact language of the specific standards referenced is available from the corresponding author.
Table 1 Data as of 2008 on the Medical School Accreditation Agencies, the Number of Accredited Medical Schools, and the Status With Regard to the Five Elements From the Flexner Report in the 10 Countries Supplying the Greatest Numbers of International Medical Graduates to the United States
Table 1 (Continued)
The situation in India regarding medical school quality oversight is of great importance because of the large number of medical schools in the country, the recent increase in the number of new schools,11 and the large proportion of graduates who achieve ECFMG certification. There are 267 Indian medical schools currently listed in IMED, of which almost half are private institutions. Mandatory recognition and accreditation are conducted by the Medical Council of India (MCI), a governmental agency. The MCI prescribes minimum standards that are based on the size of the medical school; these standards focus mainly on infrastructure and human resources and less on the quality of education or outcomes.12 The National Assessment and Accreditation Council (NAAC), an autonomous body established by the Indian agency University Grants Commission,13 also accredits higher education institutions in India, although, as of the end of 2008, only seven medical schools had successfully achieved this voluntary marker of quality. The goals of the NAAC review are to make schools aware of their strengths, weaknesses, and opportunities and to encourage innovative methods.11
Medical education in India typically begins immediately after high school and lasts for six years, leading to a bachelor of medicine/bachelor of surgery (MBBS) degree; students are admitted primarily on the basis of entrance exam results. There is, therefore, little emphasis in the MCI or NAAC accreditation standards on entrance requirements or specific prerequisite courses. The involvement of faculty in research activities is encouraged in the NAAC standards but is not emphasized by the MCI. Although a variety of entities are permitted to develop medical schools, each school must be affiliated with a university. The MCI standards speak to the need for experiential learning in the basic science years by indicating, in great detail, the required laboratory facilities and associated equipment. The MCI standards also specify that clinical facilities be under the direct control of a medical school.
Pakistan's accreditation authority, the Pakistan Medical and Dental Council (PMDC), is a government-run entity that conducts mandatory recognition and accreditation processes.14 The PMDC's authority encompasses the setting of minimum standards for basic qualifications in medicine, including prescribing and enforcing a set of uniform minimum standards for the content and duration of programs leading to medical degrees.
The structure of medical education in Pakistan is the same as in India (six-year duration leading to an MBBS), and the standards and procedures used by the PMDC are similar to those of the MCI. The PMDC requires that all medical schools be affiliated with a chartered Pakistani university.
Dominica is a small English-speaking island in the Caribbean. The Medical Board of Dominica (MBD) is designated by the Dominican Ministry of Health and Social Security to conduct mandatory reviews of medical schools located in the country.15 Two medical schools are located on Dominica; most of the students are from the United States and Canada. One school has been accredited by the MBD, and the other school is currently under review. The MBD assesses a school in terms of its stated objectives, governance, administration, faculty, educational program, admissions standards, and facilities and other resources.15 The school that MBD has accredited has also received accreditation from the Caribbean Accreditation Authority for Education in Medicine and Other Health Professions (CAAM-HP).16 The CAAM-HP is a voluntary, independently run organization established in 2004 under the auspices of the Caribbean Community, and it has jurisdiction over numerous countries in the region. CAAM-HP's activities were described in detail in a recently published report.17
The MBD and CAAM-HP standards have many similarities. The CAAM-HP standard regarding entrance requirements specifies an undergraduate degree or “adequate level” (a designation that is not explained in the standards) in the sciences. Both sets of standards indicate that teaching staff should be engaged in research, and both speak to the importance of adequate facilities for experiential learning. In addition, both contain language indicating that affiliation agreements are necessary and acceptable for clinical training sites separate from the medical school.
There is only one medical school in Grenada, and it primarily educates students from the United States and Canada. The Grenada Ministry of Health and Social Security is responsible for mandatory review of this school, and the ministry works in conjunction with the New York State Education Department (NYSED) to conduct the evaluation. The standards developed for evaluation of international schools seeking clerkship positions for their students in the state of New York were also used to evaluate the school for the purpose of accreditation in Grenada.18 In addition, CAAM-HP has accredited the Grenadian medical school.
The NYSED standards specifically indicate admission requirements of 60 semester hours of college study, including various science courses. Faculty involvement in research is mentioned as desirable but not necessary. Association of the medical school with a university is not required. Experiential learning is not specifically mentioned, although adequate laboratories are deemed to be essential. Affiliation agreements with other institutions for clinical training sites are accepted.
The Philippine Accrediting Association of Schools, Colleges and Universities (PAASCU), a private, nonprofit corporation, voluntarily accredits educational institutions or programs in the country, including schools of medicine, that meet its discipline-specific standards of quality education.19 To date, PAASCU has accredited only 3 of the 38 Philippine medical schools listed in IMED, but 3 additional schools are currently undergoing accreditation review.
The accreditation standards used by PAASCU in the Philippines do not specify the courses needed to meet entrance requirements, other than to indicate that those courses must be in harmony with government regulations. The standards indicate that faculty must be involved in research and must provide evidence of their scholarly activities. Affiliation of a medical school with a university is not a requirement. Experiential learning is emphasized, and medical schools must control the clinical teaching sites.
The Netherlands Antilles is a country comprising five islands in the Caribbean: Bonaire, Curaçao, Saba, Sint Eustatius, and Sint Maarten. Six medical schools in the Netherlands Antilles provide undergraduate medical education, mainly to international students, including a large number of U.S. and Canadian citizens. Currently, there is no nationally mandated accreditation of Antilles medical schools, although two of the schools have pursued accreditation by an outside, independently run organization, the Accreditation Commission on Colleges of Medicine (ACCM).20
The ACCM standards consist of evaluations of 11 elements: educational goals, corporate organization, college management, curriculum, student promotion and evaluation, admissions, resources, faculty, library, student services, and facilities. Entrance specifications indicate that a baccalaureate degree is preferred, and such a degree must include various college-level science courses. Faculty research is not specifically mentioned as an element of consideration, although the standards do indicate that an accredited institution shall foster an atmosphere of scholarly collaboration among the various faculty members. Resources for experiential learning are not specifically required. University affiliation and direct control over clinical teaching sites are also not mandated.
There are 168 IMED-listed medical schools in China. Currently, no national system of accreditation exists, although numerous pilot studies to develop such a system have been conducted by various groups, including the China Medical Board, the Institute for International Medical Education, and the Association of Medical Universities and Colleges of China. Chinese education and health authorities are considering endorsing a national accreditation process.21
In Nigeria, the 20 IMED-listed medical schools are accredited by both the Medical and Dental Council of Nigeria (MDCN)22 and the National Universities Commission (NUC).23 Each of these two authorities has its own focus, but they work in tandem. The MDCN concentrates on reviewing the adequacy of a school's infrastructure for clinical services, the quality of student selection, and the pass rates, institutional funding, and other issues. The MDCN grants partial accreditation when a school first opens and full accreditation after students are in clinical training. Both the MDCN and the NUC publish information regarding curriculum content, specifying what should be taught in the various years of medical training. This curriculum content is not mandated, although most medical schools follow the suggestions. The NUC also reviews higher-education administrative issues.
Nigerian medical education has a six-year duration and leads to an MBBS. The MDCN standards indicate the secondary-school-level course prerequisites. Faculty research is not specified as a requirement by either the MDCN or the NUC. In Nigeria, all medical schools, both public and private, are legally required to be associated with universities. Both accrediting bodies require evidence of well-equipped laboratories to ensure adequate experiential learning. A variety of arrangements are possible for clinical training opportunities.
There are 38 medical schools in Colombia listed in IMED. The government-run National Council of Accreditation (CNA) has established 15 “minimal quality conditions” that a program is required to meet before it can start functioning.24 In addition, the CNA voluntarily accredits educational institutions in the country, including schools of medicine, once they have been in existence for a specified length of time. The law has recently changed and now mandates that all schools undergo this quality review. Currently, 31 medical schools are accredited by CNA, and the remaining 7 schools are undergoing the process. The Association of Colombian Faculties of Medicine supports the accreditation system.25
Students enter medical school in Colombia immediately after high school. Faculty members are not required to engage in research activities for accreditation purposes, although they are emphasized at some medical schools. University affiliation and control of clinical teaching facilities also are not mandated. Opportunities for students to engage in experiential learning and the existence of the appropriate associated laboratories are requirements for accreditation.
In Iran, the Ministry of Health and Medical Education is currently planning and pilot-testing various changes to medical education at the country's 52 IMED-listed medical schools.26 The standard curriculum is under revision, and medical education accreditation standards and procedures have been developed. A summative national system of accreditation, under the auspices of the Ministry of Health and Medical Education, is expected to be implemented in the near future.
Flexner's methodology for evaluating medical education programs consisted of the following components: the development of assessment criteria deemed to be critical in evaluating medical school programs, the conducting of a site visit to the schools to observe and compare the facilities and aspects of the program against the criteria, and the creation of a report documenting findings of the evaluation. Of the eight countries discussed in the current study that have summative systems of accreditation of medical programs (or access to outside accreditors), all use processes very similar to the one implemented by Flexner. The accreditation organizations all have published documents detailing the standards used to evaluate medical schools. Some organizations, such as the MCI, PMDC, CAAM-HP, MDCN, CNA, and LCME, make their standards publicly available on their Web sites. All accrediting organizations require a site visit (or multiple site visits) by qualified individuals. Finally, the organizations discussed in the current study create a written report documenting the findings of the site visit (and other methods of inquiry) as part of their accreditation protocols.
Flexner's work from a century ago has had an important influence on medical education in the United States, yet a large number of physicians currently in graduate training and in practice in the United States attended medical school in other countries. Schools outside of the United States and Canada operate under diverse educational systems and with varied levels of quality oversight. The results of the current study indicate that there is variation among other countries in the governance and scope of authority over medical schools. Most of the accrediting organizations are governmental bodies, although exceptions include the independently run CAAM-HP in the Caribbean and PAASCU in the Philippines. In some instances, governmental ministries allow accreditation activities to be conducted by independent agencies located in other countries, as occurs in the Netherlands Antilles. Accreditation authorities and policies also vary in their levels of enforcement and influence. For example, in the Netherlands Antilles and the Philippines, only a minority of the medical schools have undergone accreditation review. Other countries, such as China and Iran, do not currently have a summative national system of accreditation in place, but both countries are planning for implementation. In contrast, some medical schools have undergone quality assurance reviews conducted by more than one organization, including the small number of schools in India that are accredited by both the MCI and the NAAC and the school in Grenada that is accredited by both the Grenada Ministry of Health and Social Security and CAAM-HP.
The accreditation systems in the 10 countries that educate the greatest numbers of IMGs who achieve ECFMG certification all use processes and elements comparable to those of Flexner. This similarity is evidence of global agreement on the methodology that is considered to be most effective in ensuring the quality of educational programs. Nevertheless, although protocols were similar, accreditation systems varied in their use of standards that were equivalent to the five Flexner elements chosen for the comparison framework in the current study. Many accreditation systems do use some or most of the Flexner elements of focus, a practice that indicates general agreement on the educational fundamentals that are deemed necessary for ensuring quality.
Medical education in some countries, such as India, Pakistan, Nigeria, and Colombia, incorporates premedical science courses into the general five- or six-year curriculum. The emphasis on science prerequisites by accrediting bodies functioning in countries with a typical four-year curriculum varies, although most do specify a science background. For example, the Grenada Ministry of Health and Social Security, which accredits the single medical school in Grenada, requires 60 semester hours of college study, including courses in general chemistry, organic chemistry, biology or zoology, and physics. The ACCM, which has accredited two of the six schools in the Netherlands Antilles, specifies three years of undergraduate education, including one year each of biology and physics and two years of chemistry. CAAM-HP requires an undergraduate degree or “an adequate level” in the sciences. It is interesting that some accreditation standards, such as those used by the LCME, have recently implied that science may be overemphasized as a prerequisite by stating that students preparing to study medicine should acquire a broad education that also includes the humanities and social sciences.
Flexner argued for the importance of the involvement of the medical school faculty in research activities. The standards used by about half of the accrediting bodies discussed here mention research as an important aspect of faculty qualifications, and some include language suggesting that medical schools should support staff scholarly activities. Standards used by PAASCU in the Philippines go beyond the simple encouragement of faculty research and clearly state that, for a program to receive the highest accreditation grade, faculty must engage in research, and appropriate evidence must be presented detailing these activities.
To ensure the accessibility of adequate resources, Flexner emphasized the importance of the association of a medical school with a university. Although the standards used by most of the accrediting organizations discussed here indicate that a medical school “should” be part of a university, it seems that a wide variety of types of institutions are permitted to provide medical education around the world. In India, a medical school must be associated with a university, although the MCI standards also allow schools to be established by an appropriate state government or union territory, a university, an autonomous body, a society, a public religious or charitable trust, or a company registered under the Company Act.
Flexner argued for adequate facilities and resources for experiential student learning in the basic science curriculum, and he operationalized this element of quality by including an evaluation of a medical school's laboratory facilities. This belief seems to be well adopted globally, as almost all accreditation standards documents examined in the current study included either language describing the need for hands-on learning as part of the basic science curriculum, information on the specific laboratories and equipment necessary to facilitate this aspect of instruction, or both. For example, the CAAM-HP standards state that the curriculum must allow students to acquire skills of critical judgment based on evidence and experience and that instruction within the basic sciences should include laboratory or other practical exercises that entail accurate observations of biomedical phenomena. In Nigeria, the MDCN standards mandate that, for every student, there should be at least two square meters of laboratory space, which should include a worktop and equipment cupboard space.
Flexner's model of medical education included two years of basic science teaching followed by two years of clinical instruction. Because of the importance of the clinical phase in preparing the student to adequately learn to care for a wide variety of patients with an assortment of clinical presentations, Flexner felt strongly that clinical teaching facilities must be under the direct control of the medical school. Otherwise, he argued, because of the competing priorities of hospitals and clinics in providing efficient patient care, and the possibility that clinical instructors who are not affiliated with a medical school may view teaching roles as a low priority, there could be no assurance that medical students would receive adequate clinical training.
Most of the standards used by the several accrediting bodies to evaluate medical schools around the world contain similar language emphasizing this need, although the emphasis varies. Some standards include statements that clinical training facilities must be under the direct control of the medical school, whereas other standards indicate that affiliation agreements with clinical sites are acceptable but that the education of the students must remain under the medical school's control. The standards used by the MDCN in Nigeria seem to be the most lenient in this regard, indicating that a variety of arrangements between health care facilities and the medical school are adequate for clinical training.
Before Flexner's work a century ago, no systematic process was in place for evaluating the quality of domestic medical education. There currently exists, in many countries around the world, a similar situation, in which medical education functions without a government- or professional-body-endorsed system of review or oversight. Some of the countries that lack a summative quality evaluation process, for example, China and Iran, are poised to implement review systems under the auspices of either governmental or independent agencies. In other countries, such as the Philippines, quality assurance systems are in place, but they lack the authority to mandate review for all medical schools. Much as was the case in Flexner's time, when accreditation of institutions began to be more closely linked to licensure of individuals, many of these voluntary accrediting authorities are making efforts to strengthen incentives for institutions to obtain a positive accreditation status.
Flexner's evaluations sought to improve doctors' knowledge and skills by focusing on ensuring the quality of the education provided at medical schools. Currently, LCME policies continue to provide assurance that institutions meet fundamental standards. For those physicians trained outside of the United States or Canada, the ECFMG certification process ensures the readiness of these individuals to enter graduate medical training, but it does not include an independent review of the quality of certificants' medical schools. In addition, most state medical boards in the United States do not include independent evaluations of institutions as part of their residency or licensure requirements for IMGs. Accreditation of educational programs, conducted by an appropriate body in the country of the applicant's medical school or another suitable agency, in addition to the system of certification of individuals, would augment the process that ensures that those internationally educated individuals who seek training opportunities in the United States are appropriately qualified.
Whereas the current study describes and compares the inclusion of standards used (or not used) by the various accrediting organizations, our analyses have several limitations. We compared only the existence of the element, not the interpretation and application of the standards. It is also possible that various accrediting bodies differ in their conceptualization and implementation of what seems to be the same or a similar accreditation standard. Words or phrases such as “should,” “shall,” or “it is expected that” could be interpreted differently, depending on the exact phrasing of the standard, the various cultural or institutional contexts, or the understanding of particular individuals. For example, in the case of the Philippines element describing faculty involvement in research, the specific standard reads, “Medical school faculty members must have training in research and [must] actively engage in research.” This statement seems to require faculty scholarly activities, but it is possible that it could be interpreted as referring to some but not all faculty members.
Besides being aware of the potential variations in interpretations of written standards, readers of this paper should interpret the results of our study with caution, because our intent was to provide a framework for comparison across countries, not to suggest that particular organizational systems, methodologies, or elements are superior. Despite numerous instances of correspondence, it is also difficult to determine whether these international accrediting bodies intentionally embraced elements of Flexner's methodology or of another methodology, or whether the similarities observed are the result of widespread adoption of generic practices. Further research is necessary to evaluate the importance of these and other accreditation elements in contributing to the quality of medical practice. For example, studies aimed at determining the added value of accreditation fundamentals in relation to educational elements and the quality of graduates are warranted.
Moreover, medical education and quality assurance practices are not static. The LCME's current protocols do not include a strict interpretation of Flexner's original elements in accrediting domestic medical education programs, which indicates that the standards deemed important for ensuring quality in medical education 100 years ago may no longer be fully appropriate or applicable today. Countries continually update and modify their educational programs and quality oversight systems, and new medical schools are under development around the world. Various regions of the world are undergoing political or organizational changes that will affect the education and training of physicians. For example, the Netherlands Antilles is scheduled to be dissolved in 2010, and this event will result in significant changes in the political recognition and subsequent accreditation of the Antillean medical schools.
Flexner's work 100 years ago describing the state of medical education continues to provide relevant insights today. Using elements that he felt were important for ensuring quality, we created a framework for describing quality assurance and accreditation of the medical education of IMG physicians currently seeking to enter graduate training in the United States. All accreditation systems included in this study incorporated Flexner's process components, and many of the accreditation systems embraced the standards and basic tenets of Flexner's report, which provides evidence of the validity of these criteria. The quality assurance data in this report can be useful to program directors who select IMGs for their training programs. Program directors may use the knowledge that a physician's medical school was determined to have met established accreditation standards as additional practical evidence of the quality of its educational program. This additional information is likely of great value in comparisons of candidates with diverse backgrounds, educational attainments, and clinical experiences. Flexner was a proponent of comparing medical education in the United States with that in Europe, and the global data provided here contribute to a better understanding of medical education practices around the world.
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A century after the publication of Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching (the Flexner Report), the quality of medical education in much of Asia is threatened by weak regulation, inadequate public funding, and explosive growth of private medical schools. Competition for students' fees and an ineffectual accreditation process have resulted in questionable admission practices, stagnant curricula, antiquated learning methods, and dubious assessment practices. The authors' purpose is to explore the relevance of Flexner's observations, as detailed in his report, to contemporary medical education in South Asia, to analyze the consequences of growth, and to recommend pragmatic changes. Major drivers for growth are the supply–demand mismatch for medical school positions, weak governmental regulation, private sector participation, and corruption. The consequences are urban-centric growth, shortage of qualified faculty, commercialization of postgraduate education, untenable assessment practices, emphasis on rote learning, and inadequate clinical exposure. Recommendations include strengthening accreditation standards and processes possibly by introducing regional or national student assessment, developing defensible student assessment systems, recognizing health profession education as a field of scholarship, and creating a tiered approach to faculty development in education. The relevance of Flexner's recommendations to the current status of medical education in South Asia is striking, in terms of both the progressive nature of his thinking in 1910 and the need to improve medical education in Asia today. In a highly connected world, the improvement of Asian medical education will have a global impact.
One hundred years after the Flexner Report1 described the condition of medical education in the United States, medical education in a large part of Asia is in a similar predicament, with an explosion of private medical schools and questions about the quality of education. Weakly regulated growth of medical schools now threatens the quality and standards of South Asian medical education. As in Flexner's United States, competition in South Asia for students' fees and an ineffectual accreditation process have resulted in questionable admission practices,2 stagnant curricula,2,3 antiquated learning methods,2,3 and dubious assessment practices.2,4 Accreditation systems, which were weak in 19th-century America, are constrained in much of Asia by a combination of inadequate authority, insufficient resources, uneven enforcement, and occasional corruption.2,3,5,6 Dissatisfaction with the current accreditation system in India has led to a national commission's proposal for major reorganization of the Medical Council of India, the regulatory body for medical schools.7
The purpose of this article is to examine the relevance of Flexner's observations to contemporary medical education in South Asia. We review the contexts of Flexner Report, present the commonality of key factors in the recent and prolific growth of medical education across South Asia, and analyze the consequences of these factors. Our overarching aim is to bring the attention of the global audience to a developing issue that could potentially affect countries beyond the borders of South Asia.8,9
The primary focus of this article is South Asia, one of the five regions in Asia recognized by the United Nations. The countries in this region are India, Pakistan, Bangladesh, Sri Lanka, Nepal, the Maldives, and Bhutan. Together they are home to one-fifth of the world's population.10 The reasons for our deliberate choice are several. First, South Asian countries are more likely to be affected by problems resulting from rapid growth of private medical education than are more developed countries.11 Second, India and several other South Asian countries are the major suppliers of international physicians to the developed world.12,13 Third, these countries are transitional economies,11 and they face common challenges related to higher education.14,15
Although China is a major country in Asia, we excluded it from our analysis. We took this step because Chinese regulations prohibiting private, for-profit medical schools have kept China from experiencing the growth of private medical schools that has been seen elsewhere in Asia.16,17
Government-run, or public, medical schools are those that receive substantial funding from governmental sources, including state funds. Private medical schools are funded primarily from nongovernmental sources, including direct tuition, patient fees, alumni donations, and obligatory surcharges such as the development fund imposed on a school's students. Many private medical schools are profit-driven, but not all. Some are profit-neutral or not-for-profit, and a few others are mission-oriented. Medical schools established by charitable or nonprofit organizations prefer the term “nongovernmental,” rather than “private,” to emphasize their nonprofit nature. However, for the vast majority of private medical schools, profit is an explicit or implicit goal, and these schools are very similar to the “commercial” medical schools described by Flexner.11,18
In 19th-century America, medical education was undergoing a transition from an apprenticeship model to a group-teaching model. Severe inadequacies in physician training and quality were exposed by Civil War medical practice, and, during that war, the military rejected one quarter of the physicians who applied to serve.19 U.S. physicians who were trained in the French observational system or the German experimental system were, on their return to the United States, disillusioned by the lack of systematic and scientific rigor in medical education.19,20 Most teachers were practitioners, and a small number of academic faculty members were concentrated at a few university-affiliated medical schools. Prolific growth of commercial medical schools, which usually were associated with universities in name only, overshadowed the few high-quality medical schools.1,19
Lax regulation, coupled with a growing market of prospective students who had the means to pay for an education and who were looking for a career opportunity, created the conditions for explosive growth of medical schools.1,19 State licensing boards existed, but, in general, they were weak and ineffective; in some cases, they were outright corrupt.20 Medical schools and doctors were largely concentrated in wealthier regions, drawn there by financial opportunity.1
In the pre-Flexner United States, there was no shortage of doctors; in fact, Flexner was more concerned about an oversupply. He reported a density of one doctor for every 568 people, which was significantly higher than the density in Europe at the time (about one doctor for every 2,000 people). His recommendation to close schools was consistent with his assertion that “the country needs fewer and better doctors.”1
At the end of the 19th century, enhanced communication was a catalyst for change. The world was becoming smaller in the 1880s, thanks to the introduction of the steam engine during the Industrial Revolution. Transatlantic transit time was reduced from five weeks in 1840 to 12 days in 1860 and then further shortened to 9 days by around 1910, as steamships replaced clipper ships. Ships also became much safer because of the shorter transit time and the use of metal hulls; passenger mortality declined by 90% little more than a decade after the introduction of faster steamships,21 which further facilitated the flow of ideas from Europe to America.
Asia is an immensely diverse continent in terms of factors that affect the development of higher education, such as the sociopolitical structure of each country and its access to health care, economic advancement, and health and education needs.5,14,18 In addition, the development of medical education has been greatly influenced by each country's historical past, nation-building efforts, and current global trends.14,18 However, nearly all Asian countries face common challenges due to the rapid expansion of private education.5,14
Transitional economies, such as those found in South Asian countries, are characterized by an abrupt move from a centralized system of governance to a more liberal, market-driven system. In centralized systems, a high degree of control is maintained over various facets of education, such as admission criteria, faculty recruitment and retention, and curriculum structure.11 Although there is a public interest in maintaining equity between different geographic regions according to population density and income,11 as economies and regulation are liberalized in many transitional economies, “there is no talk about equality of opportunity; differentiation is not only admitted but encouraged.”22
Another common element has been a decrease in public spending on higher education. From 1985 to 1997, the era that heralds the most rapid growth of private medical schools, government spending on education as a percentage of gross domestic product (GDP) declined in many transitional Asian economies.11 For example, during this period, government spending as a proportion of GDP declined in China from 2.5% to 2.3%, and in South Asia it declined from 3.4% to 3.3%. By contrast, in high-resource economies, such as North America and Europe, the corresponding percentage in 1985 was almost twice as high as that in Asia, and it has actually increased since that time.11 Public funding for education diminished, despite the fact that most Asian countries have concurrently faced a serious shortage of physicians. For example, in China, Pakistan, India, Bangladesh, and Indonesia, there is, today, one doctor for every 943, 1,351, 1,667, 3,846, and 7,692 people, respectively,23 a density considerably lower than that in pre-Flexner America.
In an environment of weak regulation, increased demand, and diminishing central funding and control, corruption may be another common factor leading to inappropriate growth and poor quality.24 In its 2008 report on the Corruption Perception Index, Transparency International25 identified Bangladesh, India, Indonesia, Nepal, Pakistan, and the Philippines as having among the worst scores in the world. These countries also demonstrated the most prolific growth of private medical schools, which highlights the potential relationship between corruption, political influences, and commercialization of education.
Commonality of ideas and issues has also been accentuated by advances in communication. Internet access26 and mobile phone use27 have accelerated the diffusion of ideas within South Asia and between South Asia and the rest of the world. This effect is similar to that of faster transatlantic movement and other innovations that preceded the publication of the Flexner Report.
The prolific growth of private medical schools, driven by economic development,28 the expansion of the middle class,29 and the attractiveness of medicine as a career,2 mirrors that in the United States in the early 19th century, as highlighted eloquently by Flexner1: “Since that day medical colleges have multiplied without restraint, now by fission, now by sheer spontaneous generation.”
Private medical education is burgeoning throughout South Asia. India, whose private medical education system is one of the most rapidly expanding such systems in the world, is a prototypical example of market-driven growth. Between 1970 and 2005, the number of private schools multiplied by a staggering 1,120%. Private medical schools now account for half of all available admission seats30; in 1970, they accounted for only 11%. India has 289 medical schools with 31,698 seats; 205 of these 289 schools were fully recognized by May 2009.31 Similar trends have emerged in other countries. In Bangladesh, 32 new private medical schools have been established in the past 10 years, and the combined student enrollment in private medical schools now exceeds that in governmental medical schools.32 In 1981 in Pakistan, there were 16 medical schools, all of which were public. The first private medical school in Pakistan opened in 1983. Between 1997 and 2005, the total number of medical schools in that country doubled—there are currently 57 approved medical schools, 32 of which are private.33,34
However, the growth has been lopsided. Most private medical schools are concentrated in the urban areas of wealthier states in India, where there is a better market for costly private education.2,30 In Bihar, one of the poorest states in India, the six medical schools in existence in 1990 increased to eight schools by 2006, with the addition of two private schools. By comparison, the state of Maharastra, with about the same population as Bihar, had 12 medical schools in 1990 and 39 in 2006, 20 of which were private.35 Eighty-eight of the 100 private medical schools in India are located in states whose average per capita income is above the median for India; 60% of the public schools (74 of 121 medical schools) are also located in those states. Seventy-five percent of new doctor registrations at state medical councils, a marker of a graduate's intention to practice in a specific area, also are recorded in the wealthier states.30 This difference further exacerbates the urban–rural divide in higher education and in medical education in particular.36 There is little incentive for private medical schools to operate in areas of the greatest need.2,30
Predictably, rapid growth has created an acute shortage of faculty. For example, in India, for medical school programs alone, there currently is an estimated need for an additional 26,000 full-time faculty, a gap that will be very difficult to close in the near future.37 This shortage has been compounded by other factors, such as the migration of faculty to higher-paying schools and countries12,33,38 and the loss of teaching faculty to dental schools.37,39 Moreover, as in Flexner's time and much as in U.S. medical schools today,40 it is common for “full-time” teaching faculty also to engage in private clinical practice, which potentially diminishes their availability to the school for teaching. In addition, some “full-time” faculty are simultaneously employed as part-time faculty at private schools—an arrangement that not only supplements their income but also helps the private school present the appearance of a full roster of faculty.41,42
The need for additional faculty is more pronounced in preclinical departments and at senior levels.37 For example, in India, the number of anatomy teachers required for undergraduate and postgraduate courses, according to Medical Council of India-mandated ratios, is 1,888. With an estimated attrition rate of 25% per year, 470 new anatomy faculty members are needed annually, yet only 170 new anatomy faculty join the existing pool each year, which contributes to an ever-increasing deficit.37 Fraudulent faculty rosters are common enough in some countries that regulatory inspectors usually demand that faculty be present in a room to be physically counted,42 even though this process frequently disrupts teaching, research, or faculty development activities.
Adequate patient contact was a problem in the United States in Flexner's time and is a problem in South Asia today. Flexner described a limited relationship between medical schools and hospitals, which did not see their mission as including education or research. With the notable exception of Johns Hopkins, most schools, including very prestigious ones, could not get hospitals to agree to allow medical students to have access to patients. As a consequence, most students had little or no contact with patients before graduation.1,19 Students at private medical schools in South Asian countries also suffer from limited clinical experience, but for different reasons than pertained in the United States in Flexner's time.2 Although many of these schools may be better funded than government schools because of higher tuition receipts, and, thus, their faculty are better-paid, they often lack access to patients, because most of the population cannot afford the nonsubsidized prices for health care.43 An exception can be found in the charitable private institutions or mission-based medical schools that offer subsidized care. The result, as in the pre-Flexnerian era, is limited exposure to patients.
In an attempt to fraudulently misrepresent the opportunities for clinical experience by their students, schools have been reported as placing healthy people in hospital beds to give the appearance of adequate clinical access when government accreditors count “patients” during their site visits.44
Growth in private medical education, which so far is largely concentrated at the undergraduate, or medical school, level, is now starting to occur in postgraduate education. In South Asian countries, there is a significant mismatch between the number of students completing the MBBS (MD) course and the number of postgraduate seats: in 2006, residency positions in India were available to only 29% of the graduating medical school class.35 The Jawaharlal Institute of Postgraduate Medical Education and Research recently had 400 applications for two postgraduate positions in cardiology.45 Nepal, with a population of 28.6 million,10 graduated only 208 physicians from postgraduate programs in the 10 years from their inception in 1994 to 2004.46 With this level of unmet demand, postgraduate education, which traditionally provides on-the-job training experience, has become a fee-paying enterprise. At one Indian university, fees range from $16,000 for a two-year “PG [postgraduate] diploma” program to $57,000 for a three-year “MD” postgraduate program.47 Fees for nonresident Indians are higher, ranging from $83,000 to $114,000 for clinical “MD” programs.48 So far, the trend of fee-paying postgraduate education is most noticeable in India. However, with similar forces in play elsewhere in Asia, this trend may spill over to other countries.
Flexner recognized the importance of active learning and inquiry by the faculty as role models and by students in preparation for their work as practitioners.1 In Asia today, static, highly proscriptive accreditation standards frequently specify infrastructure details, delineate detailed curriculum hours, or dictate assessment guidelines that lock in outdated methods and topics.49 As a result, teaching methods have become frozen in time, and that frequently results in conditions quite similar to those described by Flexner.2,39
Flexner's thinking was influenced by the work of John Dewey, a strong proponent of active inquiry. “Out-and-out didactic treatment is hopelessly antiquated,” Flexner1 wrote. “It belongs to an age of accepted dogma or supposedly complete information, when the professor ‘knew’ and the students ‘learned.’” Flexner argued that the faculty needed to embody the connection between investigation and clinical practice and, therefore, needed to embrace an open-minded, questioning spirit, in order to instill it in their students.50
Whereas Flexner's philosophy of active learning is broadly accepted in the United States today, such is not the case at most medical schools in Asia, where passive lecture-based teaching is still the norm. In parts of Asia where respect for elders is a deeply held value, medical teachers remain committed to a more authoritarian and didactic system of teaching, in which expert opinion and rote learning of facts prevail.2,3,32,35 Moreover, administrators, eager to meet requirements of the prescribed national curriculum and working on a tight budget, prefer large-group teaching rather than the more resource-intense small-group format. Many poorly run and inadequately equipped private medical schools deliver their curricula by using part-time teachers who lack necessary knowledge about the broader curricula.42
Although conditions in the United States at the time of the Flexner Report and in contemporary Asia are separated by a century and a continent, many of the conditions are sufficiently similar that adaptation of some of Flexner's 1910 recommendations should be considered for South Asian medical education today. These recommendations include (1) create a stronger and more meaningful accreditation process to ensure the quality of medical schools, (2) establish health professions education as a recognized field of study, and (3) address the faculty shortage through a system of faculty development.
Accreditation serves as a quality assurance mechanism promoting professional and public confidence in the quality of medical education, assists medical schools in attaining desired standards, and ensures that the performance of a school's graduates complies with national norms.51,52 It should be flexible enough to accommodate innovative programs and should use research and evaluation of education methods to periodically adjust standards.53
It is important that accreditation standards include both outcome and process standards.51,52,54 Outcome standards assess the product of an education system and ask whether the graduate is capable of meeting certain uniform thresholds for knowledge, skills, and attitudes. However, education is not simply about passing a set of tests; it involves a much richer tapestry of interactions and learning that are not likely to be captured by an imperfect assessment system.55 Therefore, process standards are necessary for review of the methods of selection, education, student evaluation, and promotion used by the education institution. The setting of these standards may be aided by looking outside Asia to international standards such as the standard created by the World Federation of Medical Education.56 These standards focus on the process of medical education and can serve as a template for building national or regional standards.
Quality standards are useful only if they are meaningfully and consistently applied and regularly updated.52,57 Institutional self-assessment, site visitation with collection of triangulated data by trained reviewers, and stringent ethical standards for the accrediting body will promote confidence in the process and stimulate the development of a culture of improvement at schools.54 Accreditation standards are not static, and they should be frequently revisited and reevaluated against current education research.5,52,57
External national or regional assessment of students may be a useful tool to consider in promoting quality assurance of medical schools. A uniform examination for students at the conclusion of their undergraduate medical education has been debated in a number of settings.58–60 Standardized assessment has both the advantage of providing a benchmark for achievement of all graduates and the potential to identify schools at which students are less well prepared for the next stage of their career or education. It also has the potential to stimulate the growth of educational activities that are relevant to the examination content.50,61
Good assessment drives good education; unfortunately, the opposite is also true.62 A standardized examination has the potential to encourage memorization if recall of knowledge is the predominant cognitive task or to encourage the retention of outdated topics if they are still part of the examination content.55,63 It may also cause schools to de-emphasize student achievement goals that are harder to measure, such as self-directed learning or professionalism, because they may be overshadowed by the need for achievement on the tested domains. In general, if the test remains excessively static, it will discourage innovation.59,62
The potential impact of standardized examinations necessitates the highest psychometric standards for validity, reliability, and standard setting in the local health care context. With caveats such as those mentioned above, a uniform test has the potential to serve as one component of an external institutional quality assessment, alongside a robust accreditation system.
A critical intermediate step in improving health professions education in Asian countries is its establishment as a recognized field.64 In the United States, where there is minimal public control of the disciplines of medicine, medical education developed organically as a growing body of education research, which led to an organizational structure of national and regional associations, medical journals, and medical school departments.20 This organic development gradually led to a broadening of criteria for promotion at many schools to include education achievements and publications.65 In more centrally controlled environments, where a government agency must be convinced of the validity of the field, authorities will be more likely to do this as more education research is produced.
The inverse is also true, however; more research will be generated once the field is established. In Sri Lanka,66 where the field, or specialty, of medical education was recently established, faculty will now be eligible for advancement and promotion on the basis of education research, publication, and other forms of scholarship in education. This structure is likely to draw more faculty to the field and to incentivize interested faculty to publish in the domain of education research and practice. Development of the field will also promote creation of venues for the presentation of and debate about ongoing research, thus encouraging the diffusion of ideas throughout the region.39
The shortage of faculty that has resulted from a dramatic increase in the number of medical schools and that has been exacerbated by the departure of doctors and faculty members from their countries12,33,38 may be partly alleviated by increasing the attractiveness of a career in medical education.67 Faculty skills in education methods and research are weak in most regions in Asia, because many faculty members view teaching as a secondary aspect of their responsibilities, after research and clinical work.4
To address the current situation, a trilevel approach—consisting of educating all faculty in teaching methods and skills, educating a subset of the faculty in research methods to improve quality in medical education, and developing leaders in education—is recommended.68,69 This aim can be accomplished by the establishment of basic educational courses at all institutes; the creation of advanced courses at regional centers that include research, leadership, and management issues; and the initiation of programs for higher educational degrees and diplomas at national centers. Faculty development in education leadership and management is essential to promote a culture that values and generates new ideas, values teamwork, and is able to implement and sustain change.67,69 Another important goal of faculty development programs should be the creation throughout the region of a community of educators who can turn to each other for support and ideas.
An important first step would be to measure existing faculty development programs against this paradigm and revise them to meet the multitiered needs.70 Because capacity building works best when related to the learner's local context,71 faculty development in education should be linked to projects in participants' home institutions.67,72 Workshop leaders should also model the education principles they espouse and should encourage the active engagement of participants.70,72 Support for faculty to attend education development programs, as well as funding to support education research and capacity building in research, would bolster faculty development efforts in education. Recognition of teaching at national and regional levels through awards, fellowships, and traveling professorships is a valuable way to promote a teaching culture.
Finally, the lack of opportunity for postgraduate education must be addressed. An increase in postgraduate education will help produce more faculty to fill teaching posts and will allow more physicians to stay in their home countries to complete their medical education.13
The contexts of medicine and medical education in the United States during the period preceding the Flexner Report and in contemporary Asia are similar in some respects and different in others. An explosion of private medical education and weak government regulation define both periods. Internationalization was a factor in both settings, but with different effects. In the United States, there was a resultant increase in the diffusion of ideas, which contributed to a recognition of the poor state of U.S. medical education and medical practice. In contemporary Asia, the result has been the emigration of health workers to countries that are perceived to offer greater economic opportunity and better and more available postgraduate medical education.13 The density of doctors in the United States was relatively high in Flexner's time; it is strikingly low in most of Asia today, partly because of migration. Although it is difficult to generalize and compare teaching practices, the two scenarios bear many similar deficiencies—emphasis on memorization, lack of integration of science with clinical knowledge, limited clinical experience, and weak student assessment systems.
The recent growth of private medical schools in Asia is both an opportunity and a threat. These schools, which carry little historical baggage, can potentially maintain a clear focus and interest in medical students' education, and they may be capable of leading and propagating innovations across private and government medical schools.32 Government (public) medical schools, once the dominant player in medical education in Asia, may face increasing competition from innovative private schools, many of which are highly regarded as world leaders in education.73 However, many accrediting agencies in Asia have not lived up to their potential to improve the quality of medical education in their countries, and that failure has resulted in concerns that unplanned and poorly regulated growth may lead to lower quality.24
It is difficult to anticipate whether stricter accreditation and quality assurance would force some South Asian medical schools to close, as happened in the United States after the publication of the Flexner Report,50 or whether schools would adjust to the more stringent standards and make improvements. The Flexner Report was commissioned by an agency outside of the government that was frustrated by inaction or inadequacies in the public sector50; whether a similar review is advisable or even possible in Asia is not clear.2
The Flexner Report was successful, in part, because it directly addressed the concerns of the public, which understood for the first time that effective medical care by competent physicians could make a difference in their lives.50 To garner support from the public and the relevant government entities in South Asia, the strategy of the Flexner Report should be followed. Recommendations for improving medical education in contemporary Asia should be made in the context of improving the health of the population.
Complexities surrounding the change process necessitate careful consideration of political, social, cultural, and administrative factors.74,75 Experience in Asia suggests76 that the success of any changes depends on collaboration with key stakeholders and constituencies and on the judicious selection of high-priority areas for improvements that are less likely to face resistance.50 Examples of such areas are creating faculty development opportunities, promoting active learning, and recognizing medical education as an established field of scholarship. High-priority but high-resistance areas of improvement might be centered on the more contentious issues, such as criteria for admission and standardized regional examinations. Diversified promotion of change at individual, institutional, and national levels may also increase the overall likelihood of success. Advocates for change in each country need to think strategically and to start with innovations that have a higher chance of success.76
The relevance of Flexner's recommendations to the current status of medical education in Asia is striking, in terms of both the progressive nature of his thinking in 1910 and the need to improve medical education in Asia today.77,78 The improvements in U.S. medical education that began before the Flexner Report's release and that followed it had a profound effect on medical education on several continents.50 Given the movement of physicians around the world, particularly the export of physicians from Asia to the West, improvement in medical education in South Asia also will have a global impact.
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The Association of Faculties of Medicine of Canada launched the Future of Medical Education in Canada (FMEC) Project in 2007. The FMEC Project's overarching goal was to comprehensively examine the current state of undergraduate medical education, concentrating on its alignment with current and future societal needs. Like Flexner's work, the FMEC Project used a process of reflection and renewal; unlike Flexner's work, the FMEC Project used multiple techniques to gather information, including literature reviews, key informant interviews, international visits, and a series of consultations with stakeholders and expert groups. The project's final report, The Future of Medical Education in Canada: A Collective Vision, put forth 10 recommendations that summarized priority areas for academic medicine and medical training in Canada at the start of the 21st century. The current article reviews FMEC Project recommendations in relation to the priorities set out by Flexner in 1910. In some areas, such as the scientific basis of medical education, there is striking congruence between Flexner's views and today's collective vision. In other areas, such as community-based learning, opinion appears to have shifted markedly over the past century, and concepts such as interprofessionalism may represent distinctly modern domains. While Flexnerian themes tend to center on the notion of medicine as science, present-day priorities converge on the link between academic medicine and societal needs. By looking back on Flexner's work, we can see where his vision has taken us. As well, we see more clearly the new frontiers that academic medicine will continue to explore.
“Those who cannot remember the past are condemned to repeat it.” This oft-quoted line from The Life of Reason1 was penned by a contemporary of Abraham Flexner. Flexner himself conveys a similar sentiment in writing on the history of medical education in the United States and Canada. Reflecting on the coupling of humanities studies with medical apprenticeship in early medical schools, he writes, “The sound start of these early schools was not long maintained. Their scholarly ideals were soon compromised and then forgotten.”2(p5)
In his time, Flexner saw what he felt were sound medical schools overshadowed by a preponderance of commercial enterprises. He believed that the majority of these schools were motivated by profit and wholly concerned with their own continuance. Their facilities, programs, and instructors were, to put it mildly, profoundly lacking. Not surprisingly, their outputs—physicians—were, in his estimation, substandard. Adjectives such as “wretched,” “unfit,” and “hopeless” factor prominently in Flexner's descriptions of the 155 medical schools he visited. His final advice was to close all but 31.
In reflecting on Flexner's work, there is first a need to acknowledge the enormous gap between the medical education landscapes of 1910 and of 2010. The discoveries of insulin3 and penicillin4 in 1922 and 1928, respectively, and countless other medical discoveries that followed Flexner's seminal report, enormously altered medical practice and education. Furthermore, the framework for delivering medical education was itself fundamentally altered with the establishment of the Liaison Committee on Medical Education (LCME) in19425 and of the Committee on Accreditation of Canadian Medical Schools (CACMS) in 1979. These committees have collaborated to develop standards and to facilitate processes of accreditation for medical schools in Canada and the United States. These and other intervening events distinguish the state of medicine in the present day from that in Flexner's time. The chasm that develops over the course of a century must be kept in mind when reviewing Flexner's work.
Apart from the specific motivations and issues of any given era, stewards of academic medicine undertake their work in a similar spirit across the years. At a granular level, students, faculty, program directors, administrators, deans, and others engage in a perpetual reshaping of the delivery of medical education. At present, in the United States and Canada, this activity culminates in the accreditation processes of the LCME and the CACMS. At the turn of the 20th century, the movement to renew medical education led to the work commissioned by the Carnegie Foundation, which culminated in Flexner's report of 1910.
Henry S. Pritchett was president of the Carnegie Foundation when Flexner prepared his report, which is commonly referred to as Bulletin No. 4. In his introduction to the report, Pritchett interprets Flexner's work and describes the impetus behind the Carnegie Foundation's review of medical education in the United States and Canada. Pritchett writes,
The fundamental sciences upon which medicine depends have been greatly extended. The laboratory has come to furnish alike to the physician and to the surgeon a new means for diagnosing and combating disease. The education of the medical practitioner under these changed conditions makes entirely different demands in respect to both preliminary and professional training. Under these conditions and in the face of the advancing standards of the best medical schools, it was clear that the time had come when the relation of professional education in medicine to the general system of education should be clearly defined. The first step towards such a clear understanding was to ascertain the facts concerning medical education and the medical schools themselves at the present time.2(p viii)
In a similar spirit, but with a very different motivation, the Association of Faculties of Medicine of Canada (AFMC) recently launched a review of undergraduate medical education in Canada. In comparison with the AFMC initiative, the medical education review of the early 20th century was relatively inward-looking and largely motivated by changes within medicine. For example, Pritchett refers to the impact of new medical science and of medical schools' adoption of “advancing standards.” Launched in 2007, AFMC's Future of Medical Education in Canada (FMEC) Project starts from a more outward-looking, future-oriented perspective.
In its project proposal to Health Canada, the AFMC acknowledged that the medical education curriculum is constantly adjusting to societal change, yet there has not been a recent review of these changes. Through the FMEC Project, the AFMC proposed to clearly delineate important societal changes that are, or should be, influencing medical education into the future. Examples of these changes include an emphasis on patient safety, enhancement of the quality of patient care, the meeting of health human resource needs through the balance of generalists and subspecialists, and a greater reflection of Canada's cultural and socioeconomic diversity.
The FMEC Project was undertaken in the spirit of Flexner, and, therefore, it is fitting to juxtapose its recommendations to Flexner's review of medical education, carried out a century ago. In so doing, we should perhaps not be surprised to find areas in which medical educators of today take views opposite to those expressed by Flexner. In other areas, there is striking concordance between Flexner's views and the messages coming out of the FMEC Project. Finally, some of Canada's current medical education priorities appear to be distinctly modern, inasmuch as they do not surface in a substantive way in Flexner's report.
The FMEC Project employed multiple techniques to identify common and emerging themes in undergraduate medical education. Thirty-four thematic literature reviews were performed by external research consultants under the broad headings of curriculum content, culture(s) of medical education, pedagogical and societal issues affecting the medical education system, and other pertinent constructs. The research involved 30 interviews with key informants to capture the perspectives of medical students and teachers, academic leaders and administrators, the government, medical organizations, other health professions, and public stakeholders. In addition, several international consultations provided input from innovative medical education initiatives outside of Canada. Further details of FMEC Project research activities, including in-depth literature reviews,6 are available online at www.afmc.ca/fmec.
The results of these initial research activities were used to frame a series of consultations with expert groups composed of representatives from within and outside of medical academia. Consultations were held with a blue ribbon panel composed of present-day leaders and with a young leaders forum composed of individuals who will shape tomorrow's medical education and health care systems. These consultations were held in large groups and were designed to build consensus around emerging themes.
The final FMEC Project report, commonly known as A Collective Vision,7 was written after two national forums that were held during the final stages of the project. The recommendations from A Collective Vision are presented in List 1. These recommendations are the culmination of the literature reviews, key informant interviews, and consultations with groups of experts. As such, FMEC Project research and consultation activities are foundational to the collective vision.
Table. List 1 Recommendations from The Future of Medical Education in Canada (FMEC): A Collective Vision for MD Education, the final report of the FMEC Steering Committee, 2009
The title of the FMEC Project's final report accurately conveys its forward-looking focus. The report is centered on the undergraduate medical education necessary to lay a foundation on which physicians can fill their future roles. The centenary commemoration of Flexner's work presents an opportune moment to reflect on the FMEC Project recommendations in relation to themes that emerged from the Carnegie Foundation's review of medical education in the United States and Canada a century ago.
The topic of the integration of science in the undergraduate curriculum is an excellent place from which to begin a discussion of where medical education stood a century ago and where it stands presently. Flexner was unequivocal in his views regarding the significance of sound basic science instruction. He made his views clear in terms of both entry-level expectations and the recommended focus for initial medical training:
The curriculum of a medical school, requiring for admission at least a competent knowledge of physics, chemistry, and biology, offers in the first two years systematic instruction in the following subjects—First year: anatomy, including histology and embryology; physiology, including biochemistry; Second year: pharmacology, pathology, bacteriology, physical diagnosis.2(p61)
The strength of Flexner's convictions regarding basic science is, perhaps, revealed most clearly in his descriptions of the laboratory facilities he visited. He assessed one of Canada's medical schools in the following words:
[The school has] a wretched chemical laboratory, and an ordinary dissecting-room. There is no outfit for physiology, pharmacology, or clinical microscopy, and no museum deserving the name. There are a few hundred books, locked in cases to which the janitor carries the key.2(p323)
In reviewing Flexner's accounts of medical school laboratory facilities, one readily encounters phrases such as “exceedingly foul,” “wretchedly dirty,” and “hopelessly meager.” Just as in the quotation above, Flexner described the libraries in many medical schools as inadequate, inaccessible to students, or both; his pronouncements were often delivered with palpable disdain. Flexner's strong condemnations in this area were likely driven by numerous factors, but they must certainly have been fueled, at least in part, by the value he placed on basic science instruction.
Given the great value that he placed on the basic sciences, it would be unfair to say that he did not value the importance of clinical science in the undergraduate curriculum. As evidence of this, he writes, Clearly, Flexner saw both the basic and the clinical sciences as integral parts of undergraduate medical education.
The main intellectual tool of the investigator is the working hypothesis, or theory, as it is more commonly called. The scientist is confronted by a definite situation; he observes it for the purpose of taking in all the facts. These suggest to him a line of action. He constructs a hypothesis, as we say. Upon this he acts, and the practical outcome of his procedure refutes, confirms, or modifies his theory.... The physician, too, is confronted by a definite situation. He must … seize its details, and only powers of observation trained in actual experimentation will enable him to do so. The patient's history, conditions, [and] symptoms form his data. Thereupon he, too, frames his working hypothesis, now called a diagnosis. It suggests a line of action.... The progress of science and the scientific or intelligent practice of medicine employ, therefore, exactly the same technique.2(p54–55)
A similar view of the value of the basic and the clinical sciences emerges from the FMEC Project. A Collective Vision recommends,
Given that medicine is rooted in fundamental scientific principles, both human and biological sciences must be learned in relevant and immediate clinical contexts throughout the MD education experience. In addition, as scientific inquiry provides the basis for advancing health care, research interests and skills must be developed to foster a new generation of health researchers.7
If the perspective regarding basic and clinical science that Flexner put forth needs to be reconciled with the prevailing views of today, it is perhaps with respect to the timing of scientific instruction. The FMEC Project recommendation calls for the integration of science throughout the undergraduate curriculum and the encouragement of students to pursue careers as physician–scientists. Achieving such a vision may involve remodeling the content, timing, and incremental amounts of science that is taught during undergraduate education. This, in turn, could involve some reconsideration of Flexner's favored first- and second-year curriculum, described above. If so, Flexner himself might have been quite open to such a discussion; in fact, he writes in his report,
[In no way] can all the sciences belonging to the medical curriculum be thoroughly kneaded. An active apperceptive relation must be established and maintained between laboratory and clinical experience. Such a relation cannot be one-sided; it will not spontaneously set itself up in the last two years if it is deliberately suppressed in the first two. There is no cement like interest, no stimulus like the hint of a coming practical application.2(p59)
Whereas Flexner took a firm position on the place of basic science in the first and second years of medical school, he did not make specific recommendations for instruction in preventive medicine and public health. The results of the FMEC Project suggest a continued need for greater emphasis on these subjects. The FMEC Project literature review cites recent public health curriculum development work carried out by the AFMC and led by that organization's Public Health Interest Group. Their efforts, including a series of separately commissioned reports,8 are currently enriching Canada's medical education curriculum.
Nevertheless, the project demonstrates that further steps are required. A Collective Vision acknowledges that “promoting a healthy Canadian population requires a multifaceted approach” and recommends that faculties of medicine “must therefore enhance the integration of prevention and public health competencies to a greater extent in the MD education curriculum.”7 The recommendation calls for the identification of competencies, skills, and expected outcomes in relation to prevention and population health education. Options for curricular enhancement could involve integrating information about local, provincial, national, and global health systems; involving agencies that are concerned with prevention and population health in curriculum design and teaching; and enabling physicians and students to address the social determinants of health in a more meaningful way.
While Flexner did not offer specific direction in this area, he clearly appreciated the relevance of prevention and public health in medical practice. In describing the modern physician, Flexner writes,
[T]he physician's function is fast becoming social and preventive, rather than individual and curative. Upon him society relies to ascertain and, through measures [that are] essentially educational, to enforce the conditions that prevent disease and make positively for physical and moral well-being.2(p26)
Again, Flexner did not make specific recommendations around curriculum design with respect to prevention and public health. However, he issued a clear call for action:
The overwhelming importance of preventive medicine, sanitation, and public health indicates that in modern life the medical profession is an organ differentiated by society for its own highest purposes.... The public interest is then paramount, and when public interest, professional ideals, and sound educational procedure concur in the recommendation of the same policy, the time is surely ripe for decisive action.2(p19)
In light of these words, written a century ago, one might marvel at present-day efforts to place greater emphasis on prevention and public health in undergraduate medical education.
Specific frameworks for evaluating core competencies are, arguably, a recent innovation in medical education. Launched in 1990, the Educating Future Physicians for Ontario (EFPO) project identified the need to foster physician competencies as medical expert, communicator, collaborator, health advocate, learner, resource manager, scholar, and “physician as person.”9 The Canadian Medical Education Directives for Specialists (CanMEDS) framework10 was adopted by the Royal College of Physicians and Surgeons of Canada in 1996. CanMEDS competencies are similar to those of the EFPO project, but they also include professionalism. In 2006, the Accreditation Council for Graduate Medical Education (ACGME) published a facilitator's guide to introduce competency-based education.11 The ACGME Outcome Project has been established to help program directors assess competencies in medical knowledge, patient care, practice-based learning and improvement, systems-based practice, professionalism, and interpersonal and communication skills. These initiatives—all undertaken during the past two decades—are milestones in moving toward a competency-based approach to medical education.
The FMEC Project's Collective Vision states, “Physicians must be able to put knowledge, skills and professional values into practice. Therefore, at this first phase of the medical education continuum, MD education must be based primarily on the development of core foundational competencies and complementary broad experiential learning.”7 Furthermore, “MD education must also provide flexible opportunities for students to pursue individual scholarly interests in medicine.”7 The FMEC Project literature and consultations identify the need for further development and use of formalized tools to assess competencies. Many of today's medical educators view the movement toward a competency-based approach as being evolutionary. In time, the Collective Vision recommendation may come to be seen as marking a transformative period for medical education.
Flexner was eminently aware of how medical practice and education were evolving in his own time. Reflecting on the earlier apprenticeship system, he wrote that if the student was “young or immature, the preceptor could wait upon his development, initiating him in simple matters as they arose, postponing more difficult ones to a more propitious season.”2(p21) Flexner appears to have been cognizant of the growing educational demands borne by the medical students and preceptors of his time. He writes,
[The student can no longer rely] altogether on the senses with which nature endowed him, but [must rely on] those senses made infinitely more acute, more accurate, and more helpful by the processes and the instruments which the last half-century's progress has placed at his disposal.... [These include] the self-registering thermometer, the stethoscope, the microscope, the correlation of observed symptoms with the outgivings of chemical analysis and biological experimentation.2(p20)
Concepts related to the acquisition of relevant knowledge and skills surface in Flexner's 1910 report, as they do, 100 years later, in the FMEC Project's recommendations for competency-based education. Flexner saw a need to educate around the use of the microscope and biological experimentation. Medical practice and education now include additional tools, such as simulation models, information technology, and high-tech imaging equipment. Certainly, the competencies listed in today's CanMEDS and ACGME frameworks extend well beyond the technical and procedural orientation of the early 20th century. These newer frameworks reflect the evolutionary steps that medical educators have taken in fostering broader attributes, such as interpersonal skills, professionalism, collaboration, and advocacy roles.
Like competency-based education, the hidden curriculum in medical education and intra- and interprofessionalism (i.e., professional etiquette between medical practitioners and between multiple health care provider groups) may be viewed as relatively recent concepts. Hafferty12 defines the hidden curriculum as “a set of influences that function at the level of organizational structure and culture.” He argues that aspects of curriculum design, such as designating course material as being mandatory or elective, and time allocation and scheduling, convey messages about what is valued in medical education. Influences and values embedded in the hidden curriculum are carried forward, and they ultimately shape the system of health care delivery.
These issues of the hidden curriculum and intra/interprofessionalism emerged in the FMEC Project. A Collective Vision acknowledges that the hidden curriculum affects “the nature of learning, professional interactions, and clinical practice”7 and, in response to these effects, recommends that faculties of medicine “ensure that the hidden curriculum is regularly identified and addressed by students, educators, and faculty throughout all stages of learning.”7
While the specific term hidden curriculum was not in use in Flexner's time, he conveys in his 1910 report a sentiment that appears to relate to it. As noted previously, Flexner articulated his view of the value inherent in both the basic and clinical sciences. The harmony reflected in his views was not, apparently, shared by all. Flexner writes,
A somewhat absurd controversy has at times raged as to which is of the higher scientific quality or diagnostic value—the laboratory disclosures or the bedside observations. Occasionally, champions of the laboratory prejudge the issue by calling pathology a real or pure or more or less accurate science, as against the presumably unreal or impure or inaccurate data secured from the patient himself. It becomes a serious question of professional etiquette, who should speak first or loudest—the pathologist, armed with his microscope, or the clinician, brandishing his stethoscope.2(p91–92)
Flexner's reference to “professional etiquette” speaks to the potential manifestations of the hidden curriculum, but it also relates to present day efforts to promote intra- and interprofessionalism. A Collective Vision emphasizes that “MD education must reflect ongoing changes in scopes of practice and health care delivery,” and it recommends that faculties of medicine equip “learners with the competencies that will enable them to function effectively as part of inter- and intraprofessional teams.”7
Looking forward, goals and objectives related to interprofessionalism may present the greatest challenges. The term interprofessionalism was not in use in Flexner's time and does not appear in his report. However, specific chapters deal with “medical sects” and “the medical education of women.” The passage of time creates an enormous cultural divide and limits what can be said about or derived from these chapters. Still, we find in Bulletin No. 4 comments such as “The chiropractics, the mechano-therapists, and several others are not medical sectarians, though exceedingly desirous of masquerading as such; they are unconscionable quacks.”2(p158) And, 20 pages later, Flexner writes,
Woman has [an] apparent... function in certain medical specialties and seemingly [an] assured... place in general medicine under some obvious limitations.... [Yet] now that women are freely admitted to the medical profession, it is clear that they show a decreasing inclination to enter it. More schools in all sections are open to them; fewer attend and fewer graduate.2(p178)
These quotes appear in a broader context within Flexner's report, and they are certainly situated within the context of his era. Still, his expressed hostility toward “medical sects” stands in stark contrast to present-day efforts, on the part of diverse health care providers, to foster interprofessionalism. Furthermore, his observation about the “obvious limitations” of women in medicine reveals the often unquestioned and subtle nature of the values and belief systems of any era. While they were penned in the very different context of the early 20th century, Flexner's words underline the sensitivity and ingenuity that are required to push forward the learning context and the interprofessional education agenda.
A Collective Vision makes two distinct recommendations regarding learning in family medicine, generalist, and community contexts. The first recommendation is:
Recognizing that generalism is foundational for all physicians, MD education must be focused on broadly based generalist content, including comprehensive family medicine. Moreover, family physicians and other generalists must be integral participants in all stages of MD education.7
The second is:
Canadian physicians practise in a wide range of institutional and community settings while providing the continuum of medical care. In order to prepare physicians for these realities, Faculties of Medicine must provide learning experiences throughout MD education for all students in a variety of settings ranging from small rural communities to complex tertiary health care centres.7
The FMEC Project recommendations regarding learning in generalist and community-based contexts convey discrete pedagogical concepts regarding undergraduate medical education. Family medicine and other general specialties may be taught in a variety of settings, be they large inner-city hospitals, regional tertiary care centers, or small, private practices. Moreover, community-based learning experiences and knowledge of the continuum of care are relevant to all medical students, regardless of their planned practice setting. In the context of a reflection on Flexner's work, these two FMEC Project recommendations are addressed together.
Speaking in 1910 on behalf of the Carnegie Foundation for the Advancement of Teaching, Pritchett articulated what would become the organizational standard for the delivery of medical education. In his introduction to Flexner's report, Pritchett wrote:
A hospital under complete educational control is as necessary to a medical school as is a laboratory of chemistry or pathology. High-grade teaching within a hospital introduces a most wholesome and beneficial influence into its routine. Trustees of hospitals, public and private, should therefore go to the limit of their authority in opening hospital wards to teaching, provided only that the universities secure sufficient funds on their side to employ as teachers men who are devoted to clinical science.2(p xi)
The realization of this vision of medical education drew a clear boundary around the setting in which medical education was to be delivered. In summary, the Flexnerian vision was, first, to firmly align medical schools with universities. In the second step, the university-based medical school would deliver its program in the hospital setting. In Canada, these combined steps effectively situated new medical schools in the heart of the city.
FMEC Project recommendations emphasize the need for learning in generalist contexts. Newly founded regional campuses and models of distributed medical education tend to situate this learning in community settings. However, the messages in Flexner's report leave little doubt about the singular, prevailing mindset regarding the prescribed placement of medical education. There was, at the time, an apparently clear notion of how large a hospital had to be to support a medical school. Flexner writes,
There is little difference of opinion as to the necessary size of a teaching hospital. Less than [200 or 300] beds, in practically continuous occupation, can hardly supply either the number or the variety of cases required. It is held that a hospital of 400 beds will support a medical school of at least 500 students.2(p103)
Outside of the primary teaching hospital, Flexner saw little value in community-based medical education. This view encompassed both the potential for learning and the potential contribution of community-based preceptors. He notes,
[A] long list of such supplementary opportunities scattered through the town is no substitute for the fundamental teaching and working hospital.... Indeed, without such a teaching hospital, the school cannot even organize a clinical faculty in any proper sense of the term.2(p101)
As indicated earlier, it is necessary to acknowledge the limitations of interpreting a century-old report through the lens of present-day medical education values. Still, if past views regarding community-based learning persist, the issue bears consideration. The learning environment offered by the modern-day academic health science center is critical to medical education. However, Canada has also established regional medical campuses in a variety of communities. The Northern Ontario School of Medicine (NOSM) is a fully accredited faculty of medicine, and its first medical class has recently graduated. NOSM's MD program includes community learning sessions in which students “visit patients in their homes, in hospitals, long-term care centres, doctors' offices, pharmacies, rehab centers, nursing homes, or other health service providers or organizations.”13 Advances in community-based learning seem to stand in opposition to Flexner's observations following his visit to the Medical Department of Queen's University:
The future of Kingston is at least doubtful. It could certainly maintain a two-year school, for the Kingston General Hospital would afford pathological and clinical material amply sufficient up to that point. But the clinical years require much more than the town now supplies. Its location halfway between Montreal and Toronto, on an inconvenient branch line, greatly aggravates the difficulties due to the smallness of the community.2(p326)
Access to medical training and admission processes were on the minds of medical leaders a century ago, much as they are today. In some respects, the focus has changed, but, in others, the issues appear to remain strikingly similar. In Flexner's time, it was argued that the proliferation of commercial schools had opened the door to medical study too widely. In his introduction to the 1910 report, Pritchett writes:
Overproduction of ill-trained men is due in the main to the existence of a very large number of commercial schools, sustained in many cases by advertising methods through which a mass of unprepared youth is drawn out of industrial occupations into the study of medicine.2(p x)
As noted earlier, the integration of medical schools with universities and teaching hospitals was put forth as the principal means for dealing with substandard medical training. Bringing the medical school into the university fold was also seen as a means of heightening and standardizing the prerequisites of admission. Flexner was prescriptive on this point. In his view,
A state that desired to enforce a four-year high school requirement could specify as satisfying its requirements: (1) [a] certificate of admission to a state university requiring a four-year high school education; (2) [a] certificate of admission to any institution that is a member of the Association of American Universities; (3) [a] Medical Student Certificate of the Regents of the University of the State of New York; [or] (4) certificates issued by the College Entrance Examination Board for 14 units.2(p50)
Flexner and the Carnegie Foundation itself understood that their proposed restructuring of medical education would be viewed as adversely effecting access, particularly for the “poor boy.” The proposed triad of medical school, university, and hospital and the imposition of higher admission standards were expected to eliminate most medical schools of that era. Flexner expressed an optimistic (if not disingenuous) view of the prospects of the “poor boys” in a restructured medical education system. Arguing that increased focus on academics would be advantageous and would cut across socioeconomic strata, Flexner writes,
Nor would the poor boy be subjected to the least hardship; for, by exercising forethought, he could accumulate genuine scholastic credits by examination or otherwise, pari passu, during the time he is accumulating the money for his medical education.2(p50–51)
Suffice it to say that Flexner's prescription for higher standards was acted on and, indeed, made even more rigorous. At present, entry to medical school typically requires completion of primary and secondary school grades. In addition, matriculants commonly complete a postsecondary, premedical degree, generally in science.
Looking forward, medical school admissions practices aspire to target applicants with a broader range of characteristics. This aspiration is reflected in an FMEC Project recommendation:
Given the broad range of attitudes, values, and skills required of physicians, Faculties of Medicine must enhance admissions processes to include the assessment of key values and personal characteristics of future physicians—such as communication, interpersonal and collaborative skills, and a range of professional interests—as well as cognitive abilities. In addition, in order to achieve the desired diversity in our physician workforce, Faculties of Medicine must recruit, select, and support a representative mix of medical students.7
This FMEC Project recommendation acknowledges the interpersonal and communication skills that medical students take forward into their careers. For his part, Abraham Flexner was fully aware of this skill set as a requirement of medical practice. He writes,
The practitioner deals with facts of two categories. Chemistry, physics, biology enable him to apprehend one set; he needs a different apperceptive and appreciative apparatus to deal with other, more subtle elements. Specific preparation is in this direction much more difficult; one must rely for the requisite insight and sympathy on a varied and enlarging cultural experience.2(p26)
If Flexner's priorities lay elsewhere, his written words suggest that, at a different time, he might have focused on the broader characteristics that define the medical practitioner—characteristics that merit consideration at the time of application to medical school.
Two FMEC Project recommendations, relating to the social accountability of medical schools and the need to foster future leaders, remain. Although we discuss them in a final reflection on FMEC Project recommendations in the context of Flexner's work, they are nevertheless of the utmost importance.
Throughout the FMEC Project and through every input—literature reviews, interviews, and consultations—an overriding message emerged regarding the social responsibility borne by medical schools. This message is summarized in the following recommendation:
Social responsibility and accountability are core values underpinning the roles of Canadian physicians and Faculties of Medicine. This commitment means that, both individually and collectively, physicians and faculties must respond to the diverse needs of individuals and communities throughout Canada, as well as meet international responsibilities to the global community.7
The social accountability messages encountered during the FMEC Project touched on every aspect of medical education and practice. The messages came out in discussions and literature reviews on topics ranging from admissions to development of public health curricula to assessment of core competencies.
The FMEC Project message regarding social accountability and the need to link medical education to community needs is not new. A century ago, Pritchett suggested that “all colleges and universities, whether supported by taxation or by private endowment, are in truth public service corporations.”2(p ix) The message was delivered even more pointedly by Abraham Flexner. Reflecting on the role that medical education plays as a medium between future physicians and the public they will eventually serve, he writes,
It is necessary to install a doorkeeper who will, by critical scrutiny, ascertain the fitness of the applicant: a necessity suggested... by consideration for a public entitled to protection from those whom the very boldness of modern medical strategy equips with instruments that, tremendously effective for good when rightly used, are all the more terrible for harm if ignorantly or incompetently employed.2(p22)
Final consideration must be given to the medical student himself or herself. To be sure, Flexner and the Carnegie Foundation were motivated by concerns about the caliber of physicians being produced by the medical education system of their time. If we risk reductionism, we may say that Flexner interpreted much of what he saw through the lens of scientific ideal. His aspirations for the medical student were expressed through this same lens. He writes, “The way to be unscientific is to be partial, whether to the laboratory or to the hospital, it matters not. The test of a good education in medicine is the thorough interpenetration of both standpoints in their product, the young graduate.”2(p92)
Flexner's words suggest that he viewed the young graduate as being a reflection of the medical education system in which he or she trained. As noted earlier, Flexner saw the physician's role as “fast becoming social and preventive.” In his view, society called on physicians to use measures that are essentially educational to enforce “conditions that prevent disease and make positively for physical and moral well-being.”2(p26) Thus, a century ago, Flexner articulated a vision of physicians' social responsibility.
Recognizing that physicians must, at times, assume leadership roles to meet their social responsibilities, A Collective Vision puts forth the following recommendation:
Medical leadership is essential to both patient care and the overall health system. Faculties of Medicine must foster medical leadership in faculty and students, including how to manage, navigate, and help transform medical practice and the health system in collaboration with others.7
It is not at all difficult to see the spirit of Abraham Flexner in this recommendation. Visiting and reporting on 155 medical schools required an enormous investment of energy and commitment. Surely, Flexner anticipated that his recommendation to close all but 31 of these schools would meet with great criticism. As a leader, and in challenging the vested interests of his time, Flexner must have been upheld by a belief that the direction he proposed would best serve society.
Looking at medical education today, we see that there has been a thorough response to many of the issues raised by Flexner in his 1910 report. To wit, science now permeates medical education, be it in learning the techniques of gene mapping, in learning how to use clinical assessment tools to identify risk factors, or in learning epidemiological approaches to the study of population health. The primacy of science is also seen in present-day medical school admissions criteria, which meet, and likely surpass, Flexner's desire to see matriculants who have “at least a competent knowledge of physics, chemistry, and biology.” The triad of university, hospital, and medical school that he proposed is characteristic of all 17 Canadian Faculties of Medicine. The evolution of medical education in each of these areas responds to—and may well have been catalyzed by—the Flexner Report.
It is interesting that the response to Flexner's work has, in some areas, raised new questions. One might, for example, question the weight given to academic grades and premedical science instruction as part of the medical school admissions process. Are these factors optimally balanced against criteria that identify interpersonal and communication skills? The FMEC Project has put forth strong recommendations around learning in family medicine, generalist, and community contexts. But we might ask to what extent these recommendations are precipitated by Flexner's view that “supplementary opportunities scattered through the town [are] no substitute for the fundamental teaching and working hospital.”2(p101) Whether we are motivated by questions related to bias toward the inner-city hospital or the rural clinic, time in the lab or time with the patient, academic grades or interpersonal acumen, a reflection on Flexner's work underscores the need to review and, if necessary, rebalance medical education.
Numerous FMEC Project recommendations point to priorities that did not surface in a substantive way in Flexner's time. Flexner's passing reference to the “serious question of professional etiquette” suggests that, under different circumstances, he might have led the charge on issues related to the hidden curriculum and intraprofessionalism. Flexner's final report was virtually silent on the topic of interprofessionalism. Nevertheless, his often inflammatory remarks about “medical sects” are instructive, if only as warning of the potential risks of not moving the interprofessional agenda forward.
While he did not take a prescriptive approach, Flexner penned strong words on the role of the physician in disease prevention and public health. A Collective Vision takes up these topics more earnestly, supporting faculties of medicine in their efforts to enhance the disease prevention and public health components of the undergraduate curriculum. As competency-based medical education evolves, it may assume a larger role in evaluating education in areas that have been identified through the FMEC Project's collective vision—areas such as prevention, public health, and interprofessionalism.
One may view medical science as a hub on which Flexner's ideas converged. Prerequisites for admission to medical school, the well-equipped laboratory, the medical school–university–hospital triad, and the application of new medical technologies—all of these Flexnerian themes orbit around the notion of medicine as science. Medical education has, in many ways, taken the path Flexner mapped out.
Yet, the journey has not reached an end. Medical education's link to community needs is a nexus point for the collective vision emerging from the FMEC Project. With respect to the future of medical education, domains such as disease prevention, public health, community-based learning, interprofessionalism, the integration of the basic and clinical sciences, and competency-based approaches all converge on the link to community needs. At the core of each domain, we find a response to societal need. Meeting each need will require individual and collective effort. As we celebrate the 100th anniversary of Flexner's profession-changing work, we will be well served by remembering that his spirit—the spirit of self-reflection and self-renewal—will help guide us through the work ahead.
The FMEC Project was led by the Association of Faculties of Medicine of Canada (AFMC). The project Steering Committee included representatives from AFMC, the Royal College of Physicians and Surgeons of Canada, the Canadian Federation of Medical Students, the College of Family Physicians of Canada, the Fédération des médecins résidents du Québec, the Collège des Médecins du Québec, the Fédération médicale étudiante du Québec, the Canadian Association of Interns and Residents, the Canadian Medical Association, and the deans of undergraduate medical education at the University of British Columbia and the University of Toronto. FMEC Project research activities were carried out by the Wilson Centre for Research in Education at the University of Toronto and the Centre de pédagogie appliquée aux sciences de la santé at the Université de Montréal.
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A central tenet of Flexner's report was the fundamental role of science in medical education. Today, there is tension between the time needed to teach an ever-expanding knowledge base in science and the time needed for increased instruction in clinical application and in the behavioral, ethical, and managerial knowledge and skills needed to prepare for clinical experiences. One result has been at least a perceived reduction in time and focus on the foundational sciences. In this context, the International Association of Medical Science Educators initiated a study to address the role and value of the basic sciences in medical education by seeking perspectives from various groups of medical educators to five questions: (1) What are the sciences that constitute the foundation for medical practice? (2) What is the value and role of the foundational sciences in medical education? (3) When and how should these foundational sciences be incorporated into the medical education curriculum? (4) What sciences should be prerequisite to entering the undergraduate medical curriculum? (5) What are examples of the best practices for incorporating the foundational sciences into the medical education curriculum? The results suggest a broad group of experts believes that an understanding of basic science content remains essential to clinical practice and that teaching should be accomplished across the entire undergraduate medical education experience and integrated with clinical applications. Learning the sciences also plays a foundational role in developing discipline and rigor in learners' thinking skills, including logical reasoning, critical appraisal, problem solving, decision making, and creativity.
In the early 20th century, medical education in the United States differed considerably from how we know it today. Medical schools were more numerous, lacked curricular uniformity, and did not adhere to any common standards of quality (e.g., they did not all meet accreditation). Consequently, schools varied widely in form and quality, and many were established as commercial entities driven by profit motives, rather than educational concerns.1
Abraham Flexner, PhD, an education scholar, embarked—at the behest of the Carnegie Foundation and the American Medical Association—on an assessment of medical education at the schools in the United States and Canada. His seminal report, released in 1910, initiated a new generation of medical education that reflected fundamentally different underpinnings than what had been in place at the time. In many ways, the reforms he implemented remain at the core of current medical school structures and processes today. Flexner's studies in Europe, particularly Germany, greatly influenced him. He believed that the university-based curricular design of those schools provided an approach superior to that of American medical schools. Through his studies, Flexner identified the curriculum of The Johns Hopkins University School of Medicine, reflective of the European design, as the standard to which he compared all other medical schools.2
Educational rigor and high-quality standards were fundamental qualities of Flexner's specific recommendations for this new generation of medical schools and education. For example, he called for higher standards in student admissions, reduced numbers of enrolled students, and a decreased number of medical schools. He also recommended that schools aim to achieve a higher-quality faculty, better learning environments (facilities), and more structured and meaningful clinical training. During the subsequent years, these recommendations enhanced the professionalization and standardization of medical education and resulted in the closure of many schools in the United States.
Central to Flexner's beliefs, and building on the Johns Hopkins model, was his recommendation that medical schools should be affiliated with universities, rather than stand-alone entities. He argued that the sciences played a fundamental role in the practice of medicine and should be similarly reflected in medical training. To this end he promoted movement toward an academic model of medical education—that is, away from an exclusively apprenticeship model of medical training, in which the student is given progressively higher level of training and responsibility for tasks under the direction of a master craftsperson with emphasis on skills and practical knowledge rather than classroom study. This espoused model did not simply emphasize a didactic style of instruction, but promoted systematic inquiry, experimentation, and real-life application and experience as the fundamental bases of continuous professional learning and development. Flexner advocated laboratory instruction for both foundational and clinical training experiences, a perspective that aligned with his contemporary, William Osler.3,4
Flexner astutely recognized the professional nature of the physician. He noted that the training of a physician was more complex than that of a technician. The physician must deal with the complexities of the human body and apply biological concepts and principles in order to effectively analyze, assimilate, and solve novel and ill-structured patient problems. Though these principles were built on broad physical and biological sciences, the focus was on human application, and this remains the foundation of human medicine today.3,5
Throughout his discussion of the “Laboratory branches” (Chapter IV), Flexner stressed his view of the vital and basic role of the sciences and scientific method as fundamental to medical practice:
Anatomy and physiology form the vestibule of medical education. They teach the normal structure of the body, the normal function of the parts, fluids, organs and the conditions under which they operate. The next step carries the student in medias res; he begins study of pharmacology—the experimental study of the responses of the body to medications.3(p68)
Over the past century, Flexner's concepts have guided and informed the U.S. approach to medical education. Multiple reformers have made attempts over the years to adjust and revise the process; however, many, if not most, initiatives have redressed the surface, but not the fundamental underpinnings of Flexner's model, and its core structure (two years of science followed by two years of clinical apprenticeship) and processes (instruction through lecture and small groups, followed by attachment to diverse clinical rotations in diverse settings) remains intact today for most medical schools in the United States.
In the post-World War II era, scientific advancements, particularly in the realm of biomedical science, exploded and have continued to expand rapidly. The complexities of contemporary medical practice have also contributed to curricular expansion. Teaching and assessment expectations have increased in clinical application and in behavioral, ethical, and management knowledge and skills. The curriculum has begun to address these while still emphasizing the fundamental sciences and core skills necessary for successful clinical experiences.6 Curricular mandates and pressures to continuously add new content, skills, and technologies are seemingly causing the already packed curricula of medical schools to outgrow their Flexnerian structures.
Medical educators have developed a variety of approaches to accommodate these increasing demands in the curriculum. The greatest focus has been on the preclinical years of the curriculum, while the clerkship structure of undergraduate clinical years has remained largely the same. Changes in undergraduate clinical experiences (e.g., including more experience in the outpatient setting) have occurred mostly in response to the character and practice of contemporary health care. More recent modifications to the undergraduate curriculum have been directed towards increasing the integration of basic sciences and clinical application. Such efforts have resulted in the perception, whether real or not, that the time and focus on the sciences in undergraduate medical education (UME) have decreased.7
In recognition of the Flexner Centennial and in light of the contemporary pressures for changes in the curriculum, and in teaching, learning, and assessment, the International Association of Medical Science Educators (IAMSE) initiated a project to examine the role and value of the basic sciences in medical education in the context of the early 21st century. The goals of this project were:
* To define and describe the sciences that constitute the foundation of medicine,
* To identify the role and value of the sciences and scientific thinking in medical education, and
* To identify the best practices of when, where, and how the foundational sciences should be incorporated into medical education.
In 2006, IAMSE brought together a broad group of respected medical educators to lead this project; the members formed the Flexner Revisited Study Group and included representatives from groups focusing on the teaching of basic science (IAMSE and various discipline societies), experts in the clinical clerkship (Alliance for Clinical Education), and educationalists with advanced degrees in education and/or broad experience in medical education (the Generalists in Medical Education). This study group and the leadership of IAMSE, in collaboration with other medical education groups, established the following questions to guide the study:
1. What are the sciences that constitute the foundation for medical practice?
2. What is the value and role of the foundational sciences in medical education?
3. When and how should these foundational sciences be incorporated into the medical education curriculum?
4. What sciences should be prerequisite components of the undergraduate medical curriculum (i.e., be part of the premedical [baccalaureate] requirements)?
5. What are examples of the best practices for incorporating the foundational sciences into the medical education curriculum?
The IAMSE Flexner Revisited Study Group posed these questions to a wide audience of constituent groups (e.g., the Alliance for Clinical Education, the Generalists in Medical Education, the American Physiological Society, the American Society for Pharmacology and Experimental Therapeutics, the Group for Research in Pathology Education) to determine their perspectives on these issues. We gathered responses from diverse groups of medical educators through a variety of structured discussion groups and workshops during annual meetings of the Generalists in Medical Education, the Association of American Medical Colleges (AAMC), the American Association of Colleges of Osteopathic Medicine, the Central Group on Educational Affairs, and IAMSE. We examined data using content analysis, and this report is a summary of the findings from these well-attended sessions (n ≥ 20 per session). A more detailed report is forthcoming in the Journal of the International Association of Medical Science Educators.
Our findings revealed a consensus with Flexner's view in 1910—regarding both the basic sciences (anatomy, biochemistry, neuroscience, physiology, microbiology, immunology, pathology, and pharmacology) that a preclinical medical education should include and the fact that these sciences remain vital foundations of medical practice. In addition, respondents also identified behavioral sciences, genetics, molecular biology, biostatistics, and epidemiology, especially as they refer to public health and critical assessment of the medical literature, as critical to a strong foundation for a modern medical education. Within the behavioral sciences, development and psychology were of high interest, and our respondents considered communication skills and ethics to be of importance. Embryology, as part of development, was considered to be of some importance, but generally, many felt it could be integrated in other disciplines and/or taken as a premedical course. Respondents offered a variety of other topics, such as management and contemporary medical practice, but did not consider them foundation sciences. Flexner3(p26) recognized that the psychosocial aspects of medicine were important, but in his report he placed them in the prerequisite education and imagined they would be taught through example during the clinical experiences.
The results of our analysis also revealed that simply identifying these broad discipline topics is insufficient to articulate the scope, sequence, emphasis, and methodology of teaching and learning the foundational sciences in medical school. A clearly consistent theme in responses from both preclinical and clinical educators is that the medical science curriculum needs to emphasize content that is clinically relevant and applicable to medical practice. For example, identifying the clinical application of some concepts (e.g., blood flow regulation and hypertension) is relatively easy; however, deciding whether to include other topics (e.g., cell signaling pathways) is more difficult. Respondents indicated that such decisions are influenced by factors such as degree of current and future clinical relevance and by curricular sequence and timing that afford opportunities for clinical application. Further, our respondents' views were that decisions about the breadth and depth of content should be based on an evaluation of what is appropriate for the medical degree and for successful entry into residency education. Importantly, medical educators must recognize that some content of the foundational sciences is particularly dynamic. Therefore, it is essential that decisions about what, how much, and when to teach should be influenced by the new information and insights from the biomedical research and clinical practice fields. For example, many consider pharmacogenomics, an evolving application of the sciences in clinical medicine, to be essential, even though no research has fully elucidated its direct clinical applications. Since many physicians will practice for four or more decades after graduating from medical school, medical educators must look to the future and attempt to anticipate what students will need to know and be able to do. Proficiency in the future will include the development of effective thinking, reasoning, and problem-solving skills to assimilate and incorporate medical advances into professional practice throughout one's career. Flexner, cognizant of the rapid advances in medicine being made in his time, argued that the medical student must understand the principles of the medical sciences in order to be able to adapt to the new agents and procedures.3(p25) His argument still stands as highly relevant to ensuring quality preparation for professional practice today.
To guide faculty and students, many professional associations have established detailed guides of curricular objectives to define the scope of the content that educators should incorporate in the learning plan for students. Some examples of these are the American Physiological Society's Medical Physiology Curriculum Objectives (http://www.the-aps.org/education/MedPhysObj/medcor.htm),8 the Association for Medical School Pharmacology Chairs' Knowledge Objectives in Medical Pharmacology (http://aspet.org/AMSPC/Knowledge_Objectives_2008/index.htm), and the AAMC's Medical School Objectives Project (http://www.aamc.org/meded/msop/start.htm).
The respondents in our discussion sessions agreed that the goal of learning the foundational sciences is to understand and apply core concepts and principles and use them effectively in clinical problem solving and patient care. Given this perspective, they clearly viewed clinical relevance and application as paramount guides for making curricular and instructional decisions about content depth and detail.
Results of our study demonstrated a common perspective, similar to Flexner's beliefs, that the value of studying the basic sciences in medical education is multifaceted, and at a minimum, critical to modern medical education in at least two aspects: Fundamental knowledge of the human body is necessary (1) for clinical application and (2) for developing effective thinking skills necessary for successful clinical reasoning and decision making. For example, being able to recognize abnormal structure and function (pathology/pathophysiology) requires medical students to first have a working knowledge of normal or healthy human structure and function, and being able to determine a treatment plan requires them to have mastered clinical competencies. The human body is a complex system, and medical practice is rich with solving ill-structured problems. Patient problems and diseases can present differently in different patients, so a “cookbook” approach to medicine and learning through simple mimicry does not lead to competence and quality. Similarly, being able to gather information (patient history and physical examination) requires systematic methods of inquiry, data collection, logical reasoning, critical analysis, problem solving, and decision making, all grounded in the scientific method of experimentation and inquiry. When a patient presents with a condition that is novel and for which a disease algorithm is not available, then knowledge of normal human structure and function and effective thinking skills (e.g., clinical reasoning and decision making) are essential to effective diagnosis, treatment, and management of the patient.
Thus, unsurprisingly, we identified a common view that the sciences are not simply a compendium of facts but an integrated approach to problem solving, a framework for understanding perturbations of normal functions, and a means to predicting the potential outcomes. Study in the sciences contributes to training in logical thinking and developing an inquisitive mindset that is integral to effective clinical reasoning.9,10
The ability to apply and use both knowledge of the human body and effective thinking skills to solve ill-structured problems are two fundamental elements that differentiate a scientifically educated clinician (i.e., physician) from a technician. This perspective and an appreciation of experimentation and experience was as true for our study participants now as it was for Flexner in 1910. The technician, while skilled and talented, has been trained to follow protocols and manage routine, predictable processes and outcomes, not ill-structured, unpredictable, or novel situations. The clinical scientist (i.e., physician), on the other hand, is educated to develop and modify protocols in response to new and changing conditions and needs. The clinical scientist requires not only a set of well-developed skills (e.g., thinking, learning, and clinical skills) but also working knowledge of foundational concepts and principles to assess initial evidence, to reason effectively, and to incorporate new information in order to make high-quality medical decisions.
Flexner proposed that preparatory medical studies should be at least two years, followed by two years of the foundational medical sciences and then two more years of clinical training. This model or its variants has been the mainstay of American medical education for nearly 100 years. Even during the war years of 1940 to 1945 when accelerated programs were common, the framework still existed, simply with no significant time off from study.11
The Flexnerian model is grounded in a linear developmental perspective, which promotes mastering basic or foundation knowledge before advancing to more complex or advanced learning. In some respects, this is a logical view. For example, learning multiplication is much easier for students once they have mastered the concept of addition. However, this approach has some drawbacks as students do not always study in a linear fashion, and integration of clinical material does not always lend itself to a simple linear approach. Features of efficiency, logistics, and tradition have been and continue to be arguments for this Flexnerian format. Results of our study reveal that most medical educators regard the arguments of efficiency and logistics as red herrings because efficiency and logistics have little relevance for enhancing student learning and more to do with preference for specific instructional methods, available resources, and course scheduling.
Our respondents revealed a consensus view that the sciences should be studied early and often throughout the UME experience. An incremental, upward spiral approach emerged as a common theme in the data. Such a spiral approach represents a stark departure from the current front-loaded, hard-and-fast presentation of basic sciences, and would, instead, distribute topics for learning in smaller segments or increments to foster reflection, deeper thinking, and the use of prior knowledge and experiences to master new knowledge and skills. The spiral aspect would also support purposeful repetition over time, with increasing detail and complexity, as appropriate to learners' educational maturity and the increasing depth of learning and mastery of knowledge and skills necessary for progressing toward independent, professional clinical practice. Adopting such an approach would reflect a more fully integrated educational model of basic and clinical sciences. In addition, the approach could foster teachers' and learners' engagement in deliberate practice and feedback, strategies known to promote mastery of knowledge and skills, rather than simply initial acquisition. Such purposeful repetition and integration of basic sciences and clinical skills was very much an underlying tenet in Flexner's recommendations, but this ideal has yet to be fully realized in the traditional 2 + 2 curricular model and is now a particularly important goal of contemporary medical education.
One possible model proposed as an example during the course of our study is the “ICE” approach: Ideas, Connections, and Extensions.12 This model allows students to infer the clinical relevance of the content in the context of connections and extensions. For example, after students are introduced to a foundational concept (idea), they connect or incorporate it with other learning (connections), resulting in a fundamental conceptual or knowledge framework. Learners would achieve extensions when they apply the knowledge or concept to real-life examples, using clinical reasoning and problem solving. A cyclic approach, such as ICE, offers a solution to the prevalent concern, both discussed by our participants and reflected in the current literature, that the current Flexnerian 2 + 2 curricular structure does not support adequate knowledge retention of the basic sciences.
Reports from the National Board of Medical Examiners have demonstrated an appreciable decline in performance on basic science test items between Step 1 and Step 2 of the United States Medical Licensing Exam (USMLE).13 Interestingly, retention of basic science knowledge in disciplines related to pathophysiology (e.g., anatomy, physiology, pharmacology) was better than for other disciplines. One could infer that students retain more of the concepts in these disciplines because they revisit these from multiple perspectives (e.g., during clinical clerkships and in the context of patient care) within the existing traditional curricular structure. In addition, results reported in the literature have demonstrated that if the test items are designed as vignettes, student performance is better, especially if the vignettes are clinical in nature (i.e., describe a clinical application).14 Results of these studies suggest that purposeful repetition within a clinical application context (i.e., deliberate practice) promotes retention of basic science knowledge and, if experienced over time, may even enhance advanced learning and progress toward mastery.
Promoting the application of the sciences in a clinical context would reinforce retention and prepare students for the expectations of residency and medical practice; that is, graduating fourth-year students should enter residency education with enough command of the foundational sciences to construct reasonable diagnostic and therapeutic plans. Thus, it is important to promote, monitor, and assess the developmental progression of students using basic and clinical science thinking to solve ill-structured patient problems. For example, in clinical clerkships that use the reporter-interpreter-manager-educator framework, educators monitor and assess students' development and learning along a four-level continuum of increasing integration of basic and clinical sciences throughout. The educators monitor and assess the students' thinking and collaborating as the students address, manage, and learn from real patient problems.15
Flexner was a strong advocate for an experimental approach to the study of the basic sciences, as represented in his model of a strong presence of hands-on, laboratory-based learning. In the past 20 years, an almost complete elimination of laboratory exercises in the basic sciences has occurred,7 due in part to the continuing encroachment of new content, skills, and technologies into the curricula with no concomitant expansion of the time for imparting these or restructuring of the instructional models. Today, most students have minimal exposure to the experimental approach, experiencing it only vicariously through reading research articles (i.e., mostly clinical papers). More recently, technology-enhanced activities (e.g., virtual microscopy) have replaced some of the traditional laboratory experiences. The use of high-fidelity human simulators has also become a means to provide students with a hands-on laboratory or experimental learning approach to illustrate and apply basic science principles in realistic, simulated clinical contexts.16 The introduction of these approaches has not been without controversy, but they are becoming more mainstream. The “old guard” has lamented the loss of the traditional histology laboratory and its attendant use of the microscope, yet the substitution of the technology-based approaches is actually less costly and more efficient. Further, with the newer approaches, students can learn and understand the principles of cell biology and tissue structure in context.
Some have felt that the loss of the animal physiology laboratories has been detrimental in the context of the less tangible, or “hidden” aspects of preclinical experiences. Students interacting with computers may not see the living tissue responses or develop the same respect for living organisms as students working with actual animals. Interestingly, the high-fidelity human simulators do seem to create an intense personal connection and an environment of suspended disbelief that can effectively recreate many aspects of this hidden curriculum. In addition, when simulation-based learning focuses explicitly on thinking skills (e.g., reasoning, problem solving, providing a rationale for actions and decisions), then educators can maximize these learning opportunities for modeling, practicing, and reinforcing experimental inquiry using relevant underlying foundational sciences. The key to teaching and learning the basic science principles is in the direct observation of phenomena and the use of well-structured, thought-provoking questions by facilitators to reinforce understanding and promote deep, rather than superficial, learning.
Another common perspective of our respondents revealed that incorporating basic science instruction in the clinical years has been the greatest challenge. The most significant barriers reported were identifying or arranging time to fit basic science learning into clinical experiences and managing the logistics of having basic science teachers available at specific times within clinical learning teams and environments. Another issue was the preparation and comfort of clinical preceptors who may not feel themselves well versed in teaching basic science content. One suggested approach for minimizing these barriers was to use technology to create independent basic science learning modules that students could complete at specific points during their clinical experiences to supplement their learning and reinforce application of relevant basic science concepts and principles.
Flexner spent considerable time in his report addressing the preparation of students for medical schools and the rigors of admission requirements. He argued for a minimum of two years of collegiate preparation and preferably a baccalaureate degree. Flexner was emphatic that during the minimum two years of collegiate study, students' studies include the physical sciences and mathematics, biology (including botany), chemistry, and physics.3(p25) He supported classes in the liberal arts as well as the sciences. One value of the collegiate preparation was to ensure an even and rigorous course of preparation in addition to an adequate level of maturity in students entering medical school.
In our discussion, participants valued having a diverse group of medical students who are well rounded and adequately grounded in the sciences. A tension between lessening one of these qualities and emphasizing another in the matriculant pool was evident in their responses. For example, perspectives revealed that emphasizing prerequisites that promote a broad liberal arts preparation could detract from a solid preparation in the hard sciences. Likewise, an emphasis on prerequisites in the hard sciences might result in medical students who are not as well rounded and/or in medical student cohorts that are too homogenous—both of which would detract from the diversity of medical student classes (and, ultimately, from the diversity of the future physician workforce), which participants obviously valued. Overall, the results revealed general agreement that successful completion of introductory survey courses in the following sciences were important prerequisites to medical school: anatomy, physiology, chemistry, genetics/molecular biology, microbiology, immunology, physics, and biostatistics. In addition, our participants generally viewed organic chemistry to be of some value, but thought that biochemistry offered greater utility for success in medical school.
Respondents in our study communicated greatest support for students completing premedical courses that promoted the development of thinking skills (e.g., problem solving, analytical thinking) and those that cultivated self-directed learning skills to help foster lifelong learning. Interestingly, while mathematics courses have been conventionally thought of as promoting logical and analytical thinking, respondents conveyed little enthusiasm for these as a prerequisite. However, biostatistics did garner some support, particularly in terms of the thinking skills necessary to use and interpret procedures and to assess the medical and public health literature.
Increasing prerequisite courses for medical school admission would free time in the undergraduate medical curriculum. However, as in the situation Flexner faced in 1910, the wide variability and focus of desired educational preparation would not ensure adequate focus on human biology and connections to clinical medicine. The recent AAMC–Howard Hughes Medical Institute report, Scientific Foundations for Future Physicians,17 is an excellent blueprint for premedical preparation and is consistent with our findings. The AAMC-initiated review of the Medical College Admission Test should provide further guidance and stimulate future discussion.
Flexner used Johns Hopkins as his exemplar. In our study, we could not identify any one particular outstanding institution or model for all to follow. Despite a plethora of ideas, the collective input did not yield a clear definition or a common set of specific “best practices.” Educational practices are not universally applicable; rather, they are very sensitive to the culture of the local institution. While general approaches, techniques, and philosophies are transferable, they must be molded to the particular talents, resources, and goals of the faculty, students, and school. Regardless, our respondents generally agreed that a medical education most needs the following two features: (1) an emphasis of clinically relevant content in the foundational sciences and (2) the integration of these foundational sciences with clinical application.
In addition, our respondents clearly agreed that the teaching of the fundamental sciences and of clinical knowledge and skills should be integrated throughout the UME experience, rather than as separate, sequentially organized curricular components. Several new medical schools are developing highly integrated curricular structures along this line, with clinical exposure starting early in the first year.18 Despite voicing their concerns and unease regarding proposed changes to USMLE, our respondents agreed that the proposed changes to the Step 1 examination may provide an opportunity both to eliminate the long-standing structural divide between the preclinical and clinical years in many medical curricula and to develop meaningful innovations for truly integrating the basic sciences and clinical applications across the entire UME experience.
In 1910 Abraham Flexner faced the formidable task of assessing the state of medical education in the United States. He developed a systematic approach and a model influenced by the university-based academic medical schools of Europe, particularly those in Germany, and by the Johns Hopkins University School of Medicine here in the United States. One of the most significant outcomes of his report was the introduction of scientific rigor into the medical education curriculum and the recognition of the importance of both experimentation (systematic inquiry) and experience for eventual independent, professional practice in medicine. The result was the beginning of a new generation of medical education. Despite multiple waves of reform during the past 100 years, Flexner's 2 + 2 curriculum model still stands as the predominant structure of UME in the United States today.
Since Flexner's seminal report, advances in biomedical science and changes in the knowledge and skills necessary for competent clinical practice have increased dramatically and at an unheralded pace. Curricular emphases on other areas such as professionalism and humanism in medicine and on the fundamentals of medical practice operations and management have similarly increased. Yet the typical length and structure of the UME experience have remained largely the same in U.S. medical schools. Over the years, as the content within medical school curricula has increased, faculty and education leaders have increasingly felt the need to stem and reduce the ever-building curricular pressure within the confines of time. Perhaps, more than other components of medical education, the teaching of basic sciences in medical schools has been most scrutinized and its value questioned over the years. In honor of the centennial anniversary of Flexner's work, the IAMSE embarked on this inquiry to examine, in particular, the role and value of the basic, foundational sciences in medical education today and in the foreseeable future.
First, our results suggest that medical educators seem to agree with Flexner's conclusion that the traditional mammalian sciences of anatomy, physiology, biochemistry, pathology, and pharmacology are fundamental to medical practice. In addition, learning in the sciences of microbiology, immunology, genetics, neuroscience, and biostatistics are necessary for the practice of medicine today and in the future. Medical educators' perspectives in our study revealed that learning the sciences is a key aspect that distinguishes physicians as clinical scientists—not simply technicians.
Second, a common perspective also revealed that simply repositioning the learning of sciences to prematriculation preparation might lessen curriculum density in medical school but may result in some undesirable trade-offs and does not offer an acceptable solution. Rather, our respondents' views suggested that careful study and judicious decisions will need to be made in the future regarding both the “what” (e.g., having clinical relevance) and the “how” (e.g., through application and integration, deep learning and thinking) of learning in the next generation of medical education. Clearly, current studies by the AAMC, IAMSE, and others will be important contributions to the discussions and deliberations of the academic community regarding the future of medical education, particularly the role of the foundational sciences, in preparing future physicians.
Third, a common theme revealed in responses across the focus questions was the importance of teaching basic science content that is relevant to clinical practice and that such teaching should occur across the entire UME experience and be integrated with clinical applications. That is, knowing “what” to teach/learn is insufficient, but knowing “what and how and when” to teach/learn the sciences in the practical application of medicine is essential. Thus, clinical relevance and application are central to the future role and value of the basic sciences in medical education. Consequently, to identify the sciences necessary for a quality medical education as foundational, rather than just basic, seems more than simply semantics.
Fourth, consistent with Flexner's emphasis on the scientific rigor (experimentation and systematic inquiry), medical educators' perspectives reflected a common view that learning, understanding, and using the concepts and principles in the foundational sciences are essential to developing discipline and rigor in learners' thinking skills that include logical reasoning, critical appraisal, problem solving, decision making, and creativity. To best achieve the development of such thinking skills, the sciences must be seamlessly integrated within the context of clinical education and involve purposeful, deliberate practice throughout the entire medical education experience, undergraduate and postgraduate, to ensure competence and expertise.
Abraham Flexner was a visionary. His ideas of academic rigor, scientific thinking, and focused experiential learning laid a long-lasting foundation for medical education. Even today, the core concepts of his educational model provide appropriate grounding and direction for envisioning the next generation of medical education design and learning. At a time when many new medical schools are being established, class sizes are increasing, and advances in biomedical research and health care practice are continuing to explode, our efforts to pause and reflect have provided insights that can sharpen medical educators' focus and directions for the future. Clearly, the basic sciences still play an important role in medical education, but the operational structures and processes in medical school curricula need to change to realize the greatest contributions of the sciences in providing a strong, scientific foundation in preparing future generations of physicians.
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In the century since the initial publication of the Flexner Report, medical education has emphasized a broad knowledge of science and a fundamental understanding of the scientific method, which medical educators believe are essential to the practice of medicine. The enormous growth of scientific knowledge that underlies clinical practice has challenged medical schools to accommodate this new information within the curricula. Although innovative educational modalities and new curricula have partly addressed this growth, the authors argue for a systematic restructuring of the content and structure of science education from the premedical setting through clinical practice. The overarching goal of science education is to provide students with a broad, solid foundation applicable to medicine, a deep understanding of the scientific method, and the attitudes and skills needed to apply new knowledge to patient care throughout their careers. The authors believe that to accomplish this successfully, the following changes must occur across the three major stages of medical education: (1) a reshaping of the scientific preparation that all students complete before medical school, (2) an increase in individualized science education during medical school, and (3) an emphasis on knowledge acquisition skills throughout graduate medical education and beyond to assure lifelong scientific learning. As students progress through the educational continuum, the balance of standardized and personalized scientific knowledge will shift toward personalization. Greater personalization demands that physicians possess well-refined skills in information acquisition, interpretation, and application for optimal lifelong learning and effective clinical practice.
The 1910 report, Medical Education in the United States and Canada (i.e., the Flexner Report),1 clearly recommends both that medical students should have an academic background in science and that the medical school curriculum itself should continue to rigorously emphasize basic science content. In response to the Flexner Report, a proliferation of the “2 + 2” model of doctorate of medicine programs (comprising two years of basic science education and two years of clinical experiences) occurred. In the 100 years since the Flexner Report's initial publication, U.S. and Canadian medical education has continued to emphasize that the practice of medicine depends on a broad knowledge of sciences and a fundamental understanding of the scientific method. With the recent accelerated rate of growth of new medical knowledge required for clinical practice, schools have struggled to incorporate this additional information into an already overburdened four-year curriculum. This challenge has been compounded since midcentury not only by a growing recognition of the importance of the social sciences to the practice of medicine, as exemplified by the “biopsychosocial model” of Engel,2 but also by these sciences' emergence into medical school curricula.
Responses to this increased volume of information include accelerated curricula, condensed courses, and an increase in the use of passive didactic teaching and small-group discussions at the expense of learning science through direct observation. Schools have applied principles of adult “in-context” learning to create innovative curricula that link basic science and clinical medicine. Such curricula (e.g., problem-based learning and team learning) often teach science in innovative ways across the four years rather than strictly adhering to traditional classroom settings in the first two years.3 Although some of these curricular changes have shown success in improving students' acquisition and application of core scientific and clinical principles, how these curricular changes affect students' ability to seek out, identify, interpret, and apply basic science in clinical practice remains unclear.4 Likewise, whether these teaching methods inspire the use of the scientific method and foster intellectual curiosity, and whether trainees ultimately retain this curiosity in clinical practice, are also uncertain.
Over recent decades, Emanuel5 and others6–8 have called for radical changes to the content of and teaching methods in premedical and medical education in the United States. Attempts to address the challenge of continuing to teach an expanding volume of information in the basic sciences in medical schools in 2010 should not target only the medical school curriculum. Reform must begin early in the medical education continuum with baccalaureate, premedical education; continue through undergraduate and graduate medical education; and ultimately transcend into long-term clinical practice. The following coordinated reforms must occur across the three stages of education: (1) the scientific preparation and premedical requirements that all medical school matriculants complete before their entry into medical school need to be revolutionized by changes not only in the premedical basic science requirements but also in the Medical College Admission Test (MCAT), (2) science curricula during undergraduate medical education must emphasize the acquisition, interpretation, and application of medical scientific knowledge through both standardized and personalized curricular offerings, and (3) the skills and the practice of knowledge acquisition taught in medical school must be emphasized in graduate medical education and beyond to ensure lifelong scientific learning. These reforms require changes in the standard knowledge sets of all physicians—that is, the scientific knowledge and skills that all learners should acquire regardless of their career choices. Reform must also include personalizing knowledge and skills at all levels of education. Personalization entails flexible experiences through which learners gain the knowledge and skills that will provide them with information specific to their needs and interests. Indeed, an updated set of standardized skills, which learners will need to master early in their educational careers, will allow them the flexibility to pursue individual instruction as they move toward independent clinical practice (Figure 1). These changes need to be based on a thoughtful redefinition of educational priorities, which then need to be reflected in appropriate teaching methods. Furthermore, medical educators must develop valid assessment tools to verify these higher-order attitudes of independent knowledge acquisition and application throughout the course of lifelong learning. In this article, we discuss how these changes should form a unified framework as learners move from premedical education, through their undergraduate medical education, and then into postgraduate education (i.e., residency and lifelong learning).
Figure 1 Standardization and personalization of basic science education across the medical education continuum.
Historically, premedical requirements have stressed an understanding of broad biological sciences through courses with laboratory experiences. Laboratory experiences in science courses are intended to ensure exposure to and experience with the scientific method of investigation. Although a number of medical schools have also recommended coursework in the humanities or other areas, the traditional science course requirements have endured for decades.
The MCAT, which provides a standardized assessment of the knowledge that applicants have acquired in their prerequisite courses, has supported the premedical emphasis on knowledge in these natural sciences. In 1991, a fourth redesign of the test required applicants to complete a “Writing Sample” so that their written communication skills (as well as their knowledge of the natural sciences) could be assessed. Despite this last redesign, the test's focus on the science disciplines remains unchanged.9 Although medical school admissions committees do not rely solely on applicants' performance in biological and physical sciences when they offer their acceptances, students' achievement in these scientific spheres, as measured by the MCAT, does correlate with matriculation.10
Although emphasizing the traditional science courses (e.g., biology, organic chemistry, physics) may have been sensible in a previous era, current scientific knowledge about the mechanisms of health and disease increasingly focuses on the cellular and molecular level. Unfortunately, neither current standards for premedical courses nor the MCAT have adapted to this new reality. Furthermore, students need to arrive at medical school with outstanding skills in retrieving and interpreting scientific information—skills that current admissions standards woefully underemphasize. To address both the challenges of increased information at the molecular level and the need for higher-level information interpretation skills, premedical science course requirements should shift toward courses that more directly relate to human health and disease as well as those that encourage students' abilities to create hypotheses and to generate and interpret data. List 1 contrasts our proposed new premedical requirements with typical current requirements. We have proposed eliminating the organic chemistry and physics requirements, but we recognize that these courses contain important concepts that are relevant to premedical preparation and that such concepts will need to be incorporated into biochemistry and physiology courses.
Table. List 1 Current and Proposed Premedical Requirements
Further, we want to highlight the fact that no content standards for prerequisite courses currently exist. Medical school admissions committees have relied on the baccalaureate colleges, student grades, and student MCAT performances to indicate whether applicants have mastered relevant concepts and skills. For the courses we propose, we believe course content decisions should continue to be made by individual colleges rather than by outside bodies. Nonetheless, students should achieve the goals of basic science premedical education as outlined in the recent Association of American Medical Colleges (AAMC)-Howard Hughes Medical Institute Committee Report.11 Although individual colleges may face challenges in accommodating new medical school prerequisite courses, we anticipate that students will demand and register for courses that meet the expectations of medical schools. Thus, students may possibly serve as catalysts for change at the baccalaureate level.
The MCAT would also need to change to reflect these new premedical requirements. In fact, the MCAT could serve as a driving force behind the reform of premedical science requirements. Calls for similar modifications in premedical requirements have been made over time but have not resulted in change.12 Reasons for the lack of change include concerns about the effects that changing the test would have on baccalaureate programs. Also, no medical school wants to marginalize a group of applicants by applying a set of unique requirements. With the recently launched AAMC review of the MCAT, open discussion about a shift to “focus[ing] on biochemistry, genetics, and biostatistics as areas for increased emphasis in the exam”13 has begun. We argue that rather than simply adding these disciplines to the current MCAT, the test must undergo a major change, and these topics must become the predominant areas for assessment.
Because the number of required premedical credits in our proposal is similar to the number currently required, students with strong interests in the humanities, or those with unique backgrounds, would not feel dissuaded from applying to medical school. Regardless of their educational backgrounds, students would be better poised to take the next step in mastery of the scientific foundations of medicine. Changing the MCAT and the premedical requirements would not simply preserve but would actually foster the ability to achieve, without increasing the baccalaureate science requirements necessary for entry into medical school, a liberal arts education, as advocated by Lewis Thomas in 197714 and positively reviewed recently by Gunderman and Kanter.15 Indeed, students would have the same, or possibly an even greater, amount of time (List 1) to pursue other interests and to personalize their premedical humanities and science education. Additionally, instead of students receiving all of their experiences in scientific method and inquiry in science course laboratories, they would have greater freedom to pursue research and investigation in the social sciences, thereby further personalizing their expression of intellectual curiosity. We affirm that a required, rigorous, independent scholarship experience will better prepare students for the critical thinking and reasoning necessary for success in medicine. What is important is that students demonstrate their curiosity through creative application of the scientific method. A required, rigorous, independent scholarship experience will allow students not only to think critically about a problem in one area but also to extrapolate their knowledge and reasoning to other areas; for example, in-depth study of DNA biology would improve students' understanding of implications of genetic mutations, or work in cancer epidemiology would improve their understanding of barriers to preventive health services. Ultimately, matriculants should have an aptitude for, and a demonstrated mastery of, the scientific method in addition to both an ability to learn in a rigorous curriculum and a genuine intellectual curiosity manifested in independent work about which they feel passionate. Again, this independent work does not need to be in biological sciences; indeed, proper preparation for the biopsychosocial medical model requires suitable experiences in the humanities and social sciences. Currently, individual medical schools have varying requirements and suggested courses for applicants. Each school should continue its own way of identifying the diverse characteristics it seeks in its applicants and evaluating applicants' performance in research and community service. We believe that medical schools' admissions committees are skilled at determining the rigor and quality of such experiences and determining which aspects of achievement are important to the missions of their schools.
The baccalaureate education course recommendations of our proposal focus on topics in basic science. We define these premedical basic sciences (e.g., biology, biochemistry, physiology, genetics) as disciplines that provide a foundation for the learning of biological mechanisms, and we include disciplines that facilitate information interpretation (e.g., statistics). It is important at this point that we define other terms as well. During undergraduate medical education, courses traditionally termed “basic science” classes, such as human anatomy, applied physiology, and microbiology, should be contrasted with those that address science as applied to medical care, such as epidemiology, pathology, and pharmacology. We define this latter group of courses as medical sciences because of their more direct application to health and disease. The disciplines of the basic sciences and the medical sciences intersect over the educational process in ways unique to each school's curriculum and instruction methods; for example, the number and mix of freestanding basic science courses, interdisciplinary courses, and/or courses with components that link subject matter directly to clinical care will vary across schools. What is important for our purposes is that schools highlight the links between basic science and medical science courses and that their curricula foster use of the scientific method. The scientific method incorporates not only study design, methods, and interpretation but also the reasoning processes behind formulating hypotheses and finalizing conclusions. An understanding of the scientific method requires a strong basic science background. Just as basic science serves as the foundation for medical science, the scientific method is the foundation for clinical reasoning.
If students arrived at medical school with knowledge of biochemistry, physiology, and statistics (topics critical to the understanding and practice of medicine), schools would not have to devote the same curricular instruction time to these areas as is currently allocated. Curricula could immediately expand on this standard knowledge, providing a more in-depth foundation of molecular science applicable to the practice of medicine along with comprehensive instruction in biostatistics and epidemiology. The ability to deliver a new standard of medical science information in less time would free other curricular time for medical schools. Schools must resist the reflex to fill this time with large volumes of detailed information, and they must accept that students cannot learn it all. Given the exponential number of new discoveries at the molecular level, instruction should focus less on students' ability to memorize specific details and, instead, present specific details as illustrative examples of key concepts that have wide applicability (e.g., cell signaling and regulation of genetic expression).
In rethinking what is important, medical educators and curriculum planners will encounter tensions and challenges, especially given the myriad guidelines and curricular recommendations that various specialty and scientific societies have published.16,17 Undergraduate medical education curricula would benefit from a new set of standard skills and concepts as determined and outlined by medical education and accrediting bodies. Accrediting bodies currently provide guidance; however, revisions of existing accreditation standards are integral to curricular change.
In addition to incorporating standardized medical science knowledge into undergraduate medical education, curricula at this stage must feature a directed emphasis on lifelong skills in independent knowledge acquisition and information interpretation and application. As students progress through the curriculum, they should rely more and more on these standard skills, and instructors should have progressively higher expectations about how frequently, deeply, and proficiently their students apply these skills. The objective of medical science education curricula should be for students to use scientific reasoning to apply knowledge from the basic science and medical science disciplines in order to understand the health, disease, and care of patients. Standardizing medical science education so that all students reach an agreed-on, expected level of proficiency in both knowledge and skills during medical school is important. Teaching and emphasizing these standard skills of information acquisition and interpretation will foster intellectual scientific curiosity.
We believe that personalizing medical science education will better meet individual students' educational needs and foster intellectual curiosity. Recognizing that students have different educational needs relating to their career aspirations, medical schools must provide the flexibility in science education that they have long provided in clinical education. Medical school curricula are flexible, allowing personalization, during clinical experiences, but the medical science curricula are much more rigid. All students must master standard science knowledge and standard information interpretation skills since this knowledge and these skills serve as foundations and tools for independent practice. If medical schools promote a greater emphasis on important concepts and less on many detailed points, they will create an opportunity for personalized learning. Assignments within medical science courses that require students to investigate a self-chosen topic that relates to material from the standardized curriculum allows for both standardization and personalization early on in the curriculum. Such personalized assignments would initially form only a small portion of the medical science curricula. Personalized medical science would increase incrementally and place ever more prominently as students approached the middle and end of their undergraduate medical education (Figure 1).
One example of an innovation that would enhance personalization during medical school is a four-week course consisting of multiple medical science modules. Students would be required to complete a predetermined number of self-chosen modules. Each module would integrate previously learned standardized medical knowledge but in greater detail and at a greater depth. Another possibility is allowing students to undertake a year of independent research. Those students choosing to complete a research year would choose modules in areas distinct from their research focus, or, alternatively, these year-out research students could be exempt from completing the modules altogether as their year of research constitutes a personalization of their education. Longitudinal tracks or “majors” within a curriculum may be yet another option for some schools to provide some personalization; however, medical educators should be aware that majors that lack breadth (by being too focused on one specialty) risk making students feel pressure to make career decisions too early in their medical education. Structured advising, individualized learning plans, and portfolios18,19 are still other means some schools have implemented to personalize undergraduate medical education. Table 1 provides more examples of possible strategies, including creating interdisciplinary “selectives” and modifying elective offerings, for personalizing science education during undergraduate medical education. To overcome barriers and to achieve this goal, schools will need guidance and faculty will require training in order to develop and monitor personalized science education.
Table 1 Proposed Science Medical Education Across the Continuum
New evaluation methods must assess not only students' knowledge of scientific principles but also their growing ability to apply these principles to novel situations. These assessments might include computerized exercises that assess students' skills in searching for and through information/literature and selecting appropriate resources. One example of a possible assessment of the more complex skills of applying knowledge would involve presenting students with previously unseen medical scenarios and requiring them to describe their hypotheses and approaches to understanding and explaining the scenarios. Further, assessments must take place at different levels of students' education, as progressive assessments are important to ensuring mastery of the skills needed for lifelong learning. The evaluation process should also include qualitative studies of students' perceptions and attitudes regarding independent knowledge acquisition. Remediation programs targeted to areas of deficiency identified through the assessment tools would need to evolve concurrently.
The content areas of the assessment process would focus on the knowledge and skills that are required of all physicians—that is, those that are reflected in the Accreditation Council of Graduate Medical Education (ACGME) core competencies.20 The United States Medical Licensing Exam (USMLE) Step exams currently drive much of the individual learning. These examinations can and should serve as catalysts for curricular change. The changes under discussion for the USMLE reflect the emphasis on the ACGME core competencies and may facilitate change in the integration of science and clinical education.21 A licensure examination component or module in which the applicant receives new information and must provide a written interpretation of the information would further drive medical school curricula to solidify acquisition of these skills.
Changes in the undergraduate medical school curriculum will not likely be sustained without a parallel emphasis in postgraduate education and clinical practice. The ACGME competencies of medical knowledge and practice-based learning and improvement22 need to align with medical schools' medical science education programs. Stronger and more explicit ties between undergraduate and graduate medical education are needed to foster lifelong learning in applying science to clinical practice. Bringing learners from different levels together would provide rich opportunities to enhance science integration in clinical care. When residents achieve and demonstrate effective integration of science and clinical care, they could become positive role models, thereby sustaining the emphasis and role of science highlighted earlier in the curriculum. Resident and faculty development programs should facilitate achievement of applying scientific knowledge to clinical practice.
Acquisition of science and its incorporation into daily practice can be successful only if residents and attendings also embrace and execute them. We appreciate that this is a challenging goal, but we believe that given new technological advances (e.g., information access, online education modules) and with appropriate emphasis on and adequate training in information interpretation, academic medicine can achieve it. Such changes in emphasis will not come easily, given the current time pressures clinicians face; however, the goal of our proposal—seamlessly integrating scientific reasoning into clinical practice—would improve the quality of clinical care.
As with medical student assessments, assessments for board certification and recertification should include evaluation of physicians' ability to acquire, interpret, and apply (specifically to clinical situations) science knowledge. The American Board of Medical Specialties'23 competencies and criteria for maintenance of certification state that those seeking recertification must “demonstrate knowledge about established and evolving biomedical, clinical and cognate sciences... [apply these to] patient care [and be] able to investigate and evaluate their patient care practices, appraise and assimilate scientific evidence and improve their practice of medicine.”
As physicians move from residency into practice, more of their education is personalized on the basis of their specialty, their educational needs, and the patients they see. Currently, most physicians choose and personalize the majority of the educational programs they participate in to meet their self-perceived requirements. Physicians are expected to identify their own deficits and educational needs, which are often linked to their practice (i.e., individual patient cases they encounter). This self-selection emphasizes the importance of efficient and excellent skills in information acquisition, interpretation, and application. The skills trainees practice through the personalized aspects of their medical education have a direct application to clinical practice.
Just as we have proposed medical student electives that incorporate basic science knowledge and interpretation, we also believe the same options should be part of continuing medical education (CME) programs. CME programs, which are often required for maintenance of certification, are focusing more and more on clinical practice gaps that physicians have identified as an educational need. One goal of any CME activity is demonstrated improvement in quality of care; thus, CME activities should incorporate basic science and demonstrate its translation to improved clinical care. Outcomes of such activities are difficult to assess, further supporting the need for new assessment tools for long-term, follow-up evaluations across the educational continuum.
One hundred years after the Flexner Report catalyzed enduring changes in medical education, tremendous growth in scientific discovery dictates reassessment of science education across the spectrum from basic science education for premedical students to medical science education for medical students and scientific reasoning for residents and practicing physicians. The proposal presented here identifies the shifting balance between standardized and personalized basic science education as the student of medicine progresses through the medical education continuum. Early standardization of basic science education (i.e., in premedical, baccalaureate programs) would allow for more timely personalization of education. This progressive movement toward greater personalization requires trainees to have instruction and practice in the skills of identifying, addressing, and resolving knowledge deficits. We believe that significant improvements can be achieved in science education through changes in three areas. First, new premedical basic science requirements should focus on biochemistry, cell biology, physiology, and statistics, and they should provide students with the opportunity to demonstrate mastery of the scientific method. A new standardization of the premedical education curriculum would allow greater flexibility for personalized education in nonscience areas during baccalaureate education. Second, the undergraduate medical education curriculum needs standardized medical science objectives that focus on important concepts which would serve as overarching themes (with details, as needed, to elucidate these concepts) combined with a new flexibility that would allow students to personalize their medical science education early and throughout the four years. Inherent in these changes is a greater emphasis on the tools and practice of knowledge acquisition, interpretation, and application. Third, expectations in graduate medical education and CME must align to create an emphasis on the same skills in knowledge acquisition, interpretation, and application that are taught in medical school. These should be standard skills that all physicians would use to personalize their education. High-quality, effective clinical practice is the ultimate goal of the U.S. medical education system. Seamlessly and efficiently incorporating medical science and scientific reasoning skills into everyday clinical practice is possible if physicians are facile at acquiring information, interpreting the information, and applying it to patient care. Basic science provides the foundation for medical science. Medical science and scientific reasoning provide the foundation for clinical reasoning and excellence in patient care.
Change can occur only if it takes place at multiple levels and if it is supported by those who hold high stakes in medical education. The current MCAT review team has the important role of coleading changes in standard premedical education requirements. A multipronged approach for reform must also include the AAMC and licensing bodies. For change to be successful, changes in the MCAT, USMLE Step exams, and board specialty examinations must also occur. These changes should reflect the shifting balance from a highly standardized, basic science education to a more personalized education that emphasizes the skills of independently acquiring, interpreting, and applying knowledge. Medical education can achieve a consistent skill set by incorporating science in medical care from premedical education through clinical practice. The standardized skills in obtaining and applying new knowledge will give lifelong learners the flexibility to personalize their ongoing education and to meet their individual educational goals as well as the needs and goals of their patients. The radical, transforming changes that followed the Flexner Report revolutionized medical education and set up the dramatic gains over the last century. Now, 100 years later in 2010, new challenges demand new solutions to move medical education into the decades ahead. We have provided a framework for changes to basic science education balancing standardization and personalization and solidifying physicians as lifelong learners and educators.
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One hundred years ago, Abraham Flexner wrote a report that profoundly influenced U.S. medical education. His conclusion—that medical degree (MD)-granting education programs should occur in not-for-profit universities and include hands-on laboratory and patient care experiences in teaching hospitals and clinics—led to the creation of the current model of U.S. MD education. Although this model has served the United States well, it is lengthy and costly. As the United States struggles to deal with a growing shortage of physicians, other models of medical education, including osteopathic medicine and offshore, MD-granting schools, have increased production of graduates. New private colleges of osteopathic medicine, including one accredited proprietary school, are nimble, cost-effective competitors for MD-granting schools. Do these schools portend the establishment of a U.S. for-profit medical education sector in the same way that proprietary universities have become well established in higher education? How should MD medicine respond? Can and should MD educators shorten the time needed to produce a fully trained MD-holding physician? How can MD educators make the training process shorter and less expensive to respond to the nation's physician shortage while maintaining the appeal of MD careers and without compromising educational quality? Models of shorter, less expensive pathways to earning an MD exist and have proven effective. Now is the time for MD educators to debate whether they should apply these pathways more widely. Six recommendations could help realize the goals of shortening and making less costly the training of MD physicians in the United States.
What is the largest university in America? Ohio State? Arizona State? I'll give you a hint; it is the only university that has its name on a National Football League stadium. The University of Phoenix (UOP) has over 362,000 students and 20,000 faculty at nearly 250 locations across the United States.1 In fiscal year (FY) 2008, UOP received more federal student financial aid ($2.8 billion) than any other U.S. university.2 UOP is a subsidiary of the Apollo Group, which, despite the severe economic recession, posted impressive results for FY 2008. Apollo had a net income of $477 million on revenues of $3.1 billion, a 15% increase over FY 2007; enrollment in the company's degree programs also increased 15%.1 Apollo became a publicly traded company in 1994, is currently listed on the NASDAQ exchange (Ticker: APOL), and is an S&P 500 corporation. UOP, which is accredited by the North Central Association Commission on Accreditation and School Improvement, offers more than 100 on-campus and online degree programs, including a master's of science (MS) in nursing, an MS in nursing for nurse practitioners, an MS in psychology, and master's and doctoral degrees in health administration.3 Apollo group is one of a growing number of U.S. proprietary (i.e., for-profit) higher education companies that include DeVry Incorporated, Career Education Corporation, and Education Management Corporation. (By the way, the UOP paid the Arizona Cardinals $154.5M for 20-year naming rights for the University of Phoenix Stadium in Glendale, Arizona.4)
Did you know that an accredited proprietary medical school is operating in the United States, the first founded in this country since 1930? Rocky Vista College of Osteopathic Medicine (RVCOM), located in Parker, Colorado, has received provisional accreditation from the American Osteopathic Association's Commission on Osteopathic College Accreditation.5 The school admitted 160 students from a pool of over 2,000 applicants for its initial class in the 2008–2009 academic year and 162 students from a pool of nearly 3,200 applicants for the 2009–2010 academic year. The school has received over 4,000 applications for next year's class.6 Its stated purpose is to address the shortage of primary care physicians in Colorado.7 Two individuals own the school, which is chartered in Colorado as a for-profit corporation, Rocky Vista LLC (limited liability corporation).
In the Caribbean, 56 medical schools are now in operation, 22 (40%) of which have been established since 2000.8 A 2008 report estimated that approximately 30 of these schools are for-profit.9 Many of these schools cater to students, both U.S. and foreign nationals, who hope to enter U.S. graduate medical education (GME) programs so that they can practice medicine in the United States. Eleven years ago, only 424 Americans who studied abroad received certification from the Educational Commission for Foreign Medical Graduates to begin the U.S. licensure process; in 2007, that number rose to 1,360.9 In 2008, 2,064 certificates were issued to U.S. citizens, with the largest numbers going to graduates of medical schools in Dominica (583), Grenada (422), the Netherlands Antilles (308), and the Cayman Islands (112).10 Review of the quality of these schools is uneven. In some countries, such as Dominica and Cuba, government agencies oversee medical schools. A regional accreditation association, the Caribbean Accreditation Authority for Education in Medicine and Other Health Professions (CAAM-HP), has been established, but as of October 2009, only seven schools in the region had subjected themselves to accreditation reviews, and only four had received full accreditation.11
The older, more established for-profit medical schools in the region, such as Ross University in Dominica and St. George's in Grenada, have been in existence for 20 years or more, and both have recently received full accreditation by CAAM-HP. They claim to have admissions standards and educational programs of quality comparable with accredited U.S. medical schools. Ross, established in 1978, was acquired by DeVry Incorporated, a for-profit educational company, for $310M in 2003.9 Ross has over 6,500 graduates, and 5,000 of them are practicing in the United States. It has a class size of approximately 400 students per year, more than any U.S. medical school, and Ross' tuition is $29,000 year.8 Ross claims to offer over 5,000 clinical rotation opportunities at more than 70 institutions nationwide, more (it claims) than “any other medical school in the world.”12 Ross' medical students complete the first two years of their education in Dominica and then disperse across the United States for years 3 and 4. St. George's has a total of 7,390 graduates and 3,982 currently enrolled students (including 3,800 in the four-year medical degree program).13
In contrast to the established history and track record of Ross and St. George's, some of the newer Caribbean programs have lax admission standards, little or nothing in the way of facilities, and small, poorly trained faculties. Some conduct most of their classes over the Internet, so students do not even have to be present on campus to pursue their degrees. Establishing a new school in some Caribbean countries is simply a matter of acquiring a business license in the country where the school will be. This allows the school to be listed on the World Health Organization medical schools directory, and that, in turn, permits graduates to take the United States Medical Licensing Examination (USMLE).9 Further, the success rates of students produced by Caribbean schools on USMLE varies widely; for example, USMLE Step 1 student pass rates ranged from 19.4% to 84.4% across the countries of the region.8 Nonetheless, the trend toward establishing new schools in the region is continuing unabated; plans to establish additional for-profit schools in Anguilla, Montserrat, and St. Kits are moving forward.8
Does the growing role of for-profit medical education spell the beginning of the end of the current U.S. model of medical degree (MD)-granting education? Is it a temporary aberration driven by the growing physician shortage in the United States? Or does the future of medical education lie somewhere in between?
Traditional public and private not-for-profit universities and colleges have adjusted to competition with for-profit institutions, and the for-profit sector has staked out a solid niche in the higher education market. Despite a stormy beginning that occasioned heated debate, for-profit hospitals and health systems are now accepted without question and seem destined to be a permanent fixture in the U.S. health care system. Would having for-profit, MD schools in the United States be such a bad thing? To answer this question, providing some historical context may be useful.
The first medical school in North America dates back to around 1765, when a chair in the theory and practice of medicine, affiliated with the Philadelphia Hospital, was established at the College of Philadelphia.14 Thus, the first U.S. MD medical school was a part of an established university and conducted its teaching in a hospital environment. In 1791, this institution evolved into the University of Pennsylvania. Other early university-based schools followed at Columbia, Harvard, and Yale. Soon after the turn of the 19th century, a new type of school was founded in Baltimore: the first for-profit medical school. Over the ensuing years many additional schools, both university-based and proprietary, were founded across North America. In the early years of the 20th century, 155 medical schools were in operation in the United States14 (considerably more than the 131 that exist today!). Only about 50 of these schools were truly university-based institutions; the remainder were either independent, fully for-profit schools or proprietary institutions nominally associated with a local college or university.14 Lax or minimal admissions standards characterized the for-profit schools; many did not even require the completion of high school—let alone college—and the only qualification for admission was ability to pay tuition. Instruction was completely didactic and generally consisted of two semesters of lectures delivered by faculty who pocketed the fees paid by students. Some schools did not require their students to take examinations, and at others, perfunctory testing sufficed. No hands-on work in either the laboratory or the hospital setting was available for students. No licensing boards existed, so the issuance of a diploma from one of these schools allowed the graduate to begin medical practice.15 Not surprisingly, given the shortcomings of their training, U.S. medical graduates of this era failed to incorporate advances in the scientific understanding of health and disease into their medical practices, contributing to the relatively poor state of medical care in the country.
In 1893, Johns Hopkins University School of Medicine, based on a German university model, was founded in Baltimore, Maryland. In an unprecedented move, the school required a bachelor's degree for admission. It also established a rigorous curriculum, including required courses in anatomy and pathology, which were conducted in laboratory settings and gave the students an excellent grounding in the scientific foundations of medicine. Clinical rotations in the school's teaching hospital and clinics ensured that students had experience caring for patients under faculty supervision before venturing out to establish their own independent practices. Several other established schools emulated Johns Hopkins' precedent, including Harvard, Western Reserve, Cornell, Stanford, and the University of California at Berkeley.14 However, many existing schools, especially the for-profits, maintained their traditional lecture-based approach to medical education.
Enter Abraham Flexner, an American educator trained at Johns Hopkins University. He founded a private school in Louisville, Kentucky, to test his ideas on education, which included an emphasis on small class sizes and hands-on teaching. In 1908, Flexner published The American College: A Criticism, a book critical of prevailing practices at universities of the time, including the overuse of large group lectures.16 Following publication of this book, the Carnegie Foundation commissioned Flexner to do a study of medical education in the United States. He took to his task with great thoroughness; in the process of writing his report, Medical Education in the United States and Canada (1910),14 he visited all 155 U.S. medical schools and compiled data on their admissions standards, curricula, financing, faculty, and facilities. His report highlighted a number of major shortcomings in existing educational practice. First, he noted “an enormous overproduction of uneducated and ill-trained medical practitioners.” Second, Flexner felt that this overproduction was “due in the main to the existence of a very large number of commercial schools.” Third, he believed that “a hospital under complete educational control is as necessary to a medical school as is a laboratory of chemistry or pathology” and that for-profit schools did not supply either laboratory or hospital facilities. He concluded that the country would be well served by having fewer medical schools producing a smaller number of better-trained graduates. He advocated both moving medical education to the university-based model exemplified by Johns Hopkins and closing proprietary schools.14
Flexner's report was a seminal event in the history of American medical education. It has set the course of medical education in the United States for 100 years.15,17 Proprietary medical education died out; the last for-profit medical school closed in 1930. U.S. medical education went from being wholly inadequate to being the finest in the world, and medical practice improved in parallel. The method of education Flexner advocated took root and continues to this day; U.S. MD medical schools are universally components of not-for-profit universities and feature curricula that include lectures, laboratory experiences, and hands-on patient care in teaching hospitals.
No doubt, if he were alive today, Abraham Flexner would be concerned about the trend in the direction of proprietary medical education. But given the challenges facing the health care system of the United States, including a growing shortage of physicians, declining interest in primary care, a maldistribution of doctors impacting urban core and rural areas, growing concern over the number of un- and underinsured patients, the high costs of health care, and the less-than-optimal quality and safety of care provided, U.S. medical educators must ask whether the current model of MD medical education still serves the country well.
The existing paradigm of MD education has an established track record of producing well-trained physicians; however, the U.S. system is far from perfect. The MD training continuum is both exceedingly lengthy (a minimum of seven years) and exceedingly costly (about $100,000 per trainee per year).18,19 The education of MD students, conducted as it is in large teaching hospitals, occurs in an environment steeped in research and tertiary/quaternary patient care. This is a rich educational milieu, but one could not imagine a setting with higher overhead expenses. Further, teaching medical students has often been a secondary pursuit of faculty members who receive remuneration based primarily on the grant funding they generate and/or the number of patients they see. The length of the current curriculum for medical students, residents, and fellows represents a balancing act between the mass of information that educators have decided trainees should absorb and the costs—in terms of both money and time—trainees incur. Given where U.S. health care stands today, is this balance still set appropriately?
A parallel to the current state of medical education existed in higher education several decades ago. In the late 1970s, computers were in their infancy and the baby boom generation was just turning 30. Higher education was confined to place-based, not-for-profit colleges and universities. Dr. John Sperling, a Cambridge-trained economist and professor, concluded that technological development, economic forces, and demographic trends would combine to create demand among working adults for further education and training.20 Sperling created the UOP in 1976 in Phoenix, Arizona, to serve that demand. He pioneered new methods in program design, such as distance learning; highly standardized, centrally developed curricula; and the employ of full-time professionals in various fields as part-time teachers, in order to engineer educational programs that catered to the needs of working adults. Today, approximately 75% of UOP's students are enrolled in online courses. These students are older and more likely to be from minority backgrounds than students at other universities (UOP students average 33 years of age in undergraduate, and 36 years of age in graduate programs, and about 25% are African American and 13% are Hispanic; by contrast, only about 25% of students at U.S. degree-granting institutions are over 30, and minority enrollment in 2007 was 13% African American and 11% Hispanic).1,21 Ninety-five percent of UOP's faculty are part-time, which decreases salary and benefit costs. Undergraduate tuition is affordable for more people at about $12,000 per year compared with approximately $26,000 for typical private and $7,000 (in-state) and $18,500 (out-of-state) for typical public universities.22 Contact time per course at UOP is about 22 hours, as opposed to the typical university standard of 40 hours, allowing students to complete degree requirements and enter the workforce in less time. UOP's business model uses office buildings located near major freeways as its “campuses” for convenient access by students. Still, despite the many innovations pioneered by UOP, there is an undercurrent suggesting that the profit motive influences institutional behavior in undesirable ways. Accusations of improper student recruiting and financial aid practices, as well as allegations of making misleading representations to investors (some of which are currently in litigation), have plagued UOP/Apollo.23
Other for-profit companies have followed the lead of UOP/Apollo, and the for-profit sector now constitutes a small but growing part of U.S. higher education, accounting for around 4% of the $373 billion postsecondary education market and enrolling around 1.3 million of the 18 million postsecondary students (2005).24 In the current U.S. economic downturn, for-profit universities have fared well, with enrollment growth of 14% and revenue growth of over $10 billion or 13% in FY 2008.25 For-profit higher education is here to stay, and traditional colleges and universities have had to adapt to their new competitors. This they have done with varying degrees of success. For example, many not-for profit universities now offer online undergraduate and graduate programs, catering to the adult learner market.
U.S. medical education stands at a crossroads not unlike that facing higher education in the immediate pre-UOP era. The physician shortage facing the nation is driving an expansion of medical education unseen since the 1970s.26 Part of this push has been prompted by the Association of American Medical Colleges (AAMC), which in 2006 revised its position on the physician workforce and challenged the medical education community to increase medical school enrollment 30% by 2015.27 Of 131 U.S. medical schools, 108 have expanded or plan to expand the size of their classes. First-year MD enrollment is up 5% from 2002 and now numbers 17,300 students.28 Most of this growth has resulted from expansion of existing schools, but the national accrediting body for medical schools, the Liaison Committee on Medical Education (LCME), has accredited five new schools, granted candidate status to one other school, and received applications for accreditation from three more.29 By 2012 the AAMC is projecting that first-year enrollment will be 19,500, 18% above 2002.30
Osteopathic medical education is also experiencing a period of dynamic growth, expanding faster than MD medicine; enrollment is expected to double between 2002 and 2015, to around 6,000 annual graduates.28 Twenty-five colleges of osteopathic medicine are currently operating in the United States; six new schools have been founded since 2003, and an additional four were founded between 1992 and 2003.30 All the osteopathic schools established since 1992 are private. Historically, osteopathic medical education is based on a different philosophical approach than MD education and emphasizes holistic patient care, manipulative medicine, and primary care. However, in recent years, with the advent of the new private schools, declining interest in primary care among osteopathic graduates, and a trend of osteopathic graduates pursuing MD GME, significant changes have occurred in osteopathic education.31
Compared with MD schools and with the older osteopathic schools, the private osteopathic colleges that have been established since 1992 are mostly freestanding health sciences universities (with more than one health education program) not affiliated with larger universities. They are characterized by large class sizes (several have expanded into more than one campus site), heavy dependence on student tuition dollars, small numbers of full-time faculty, little research activity, small or no GME programs, heavily decentralized clinical curricula, use of multiple and often remote hospitals as training sites, and the absence of a clinical practice plan.32 In short, these colleges of osteopathic medicine are a new model of medical education with a far smaller cost structure than MD education programs. They are being established in response to market signals that the United States is facing a physician shortage; they are able to respond to that shortage in a nimble and cost-effective way. The founding of RVCOM as a for-profit educational institution is simply an extension of that response to market pressure. Given demand created by the current shortage and the precedent of RVCOM, the osteopathic medical education sector will likely come to resemble the higher education environment more generally; that is, it, too, will be characterized by the coexistence of both not-for-profit and for-profit institutions.
The for-profit MD schools cropping up with growing frequency in the Caribbean are responding to the same market demands (those relating to the perceived U.S. physician shortage) as the osteopathic schools. Mostly for-profits, these schools represent an investment opportunity for their owners and shareholders. As long as a shortage in the market for physicians prevails, investors can make money expanding offshore, for-profit schools that cater to those who seek to practice in the United States.
Given that for-profit institutions are now established both offshore and in osteopathic medicine, is for-profit MD medical education in the United States a realistic possibility? LCME accreditation standards, although stringent, do not prohibit for-profit schools. Standard IS2 states, “A medical school should be, or be part of, a not-for-profit institution legally authorized under applicable law to provide medical education leading to the MD degree.”33 In LCME accreditation parlance, a should is not a must. Thus, the door is ajar for a for-profit that could meet all of the other standards. Notably, in the late 1990s, at least two for-profit MD schools attempted to set up campuses in the United States. In 1999, Ross University proposed a campus in Casper, Wyoming, that would have had staff and facilities sufficient to accommodate a class size of between 600 and 1,000 students.34 Plans were later dropped following opposition to allowing Ross, an unaccredited medical school, to operate in the United States. Kizgezi International School of Medicine of Uganda attempted to establish a U.S. campus in Washington state but was thwarted when the University of Washington declined to rent the institution educational space.35
Instead of remaining complacent, those of us who believe in the U.S. MD educational model must ensure that our internal house is in order. If not-for-profit MD medicine does not evolve to address some of the concerns leveled at it during this time of physician shortages, other models will challenge the previously secure place in the U.S. medical education system that MD degree schools have occupied for the last 70 years. This is especially true now that health system reform has become an issue of pressing national concern. To effectively participate in and help lead health system reform, physicians will need new skills that must be incorporated into the MD curriculum. These include using informatics to improve patient safety, deploying proper care processes and using resources appropriately, applying systems-based approaches to population and public health, functioning effectively as members of interdisciplinary teams, and understanding the cultural nuances of caring for an increasingly diverse patient population. Thus, now is the time for a new Flexner Report that will take a hard look at how we educate MD physicians, to see if innovation can reduce training time, educational expense, or both—while still preserving quality and adding the content mandated by today's practice environment.
At the risk of being unduly provocative, I present six strategies worth considering.
Experiment with undergraduate medical school curricula that shorten the time to graduation by at least one year.36 These experiments should not just condense the existing curriculum into a shorter span of time but should thoughtfully reexamine the curricular elements needed for modern medical practice. The most effective approach to this problem may be to view the educational continuum as a whole. This may involve reevaluating what prerequisite knowledge students should bring to medical school as well as what subjects are more appropriately dealt with in graduate (or even continuing) MD education.
Several medical schools have already successfully implemented curricula that free an entire year for research; for example, the Duke University MD curriculum covers the basic sciences in year 1, provides basic clinical rotations in year 2, requires a third research year, and finishes with advanced clinical rotations in year 4.37 Thus, Duke has created a curriculum that covers the core MD curriculum in three years. As the fourth year in most medical schools is largely elective, could MD educators experiment with curricula that would graduate students in three years and get them into residency training at least one full year sooner? This idea is hardly novel. In the 1970s, 10 of 112 U.S. medical schools, spurred by a growing physician shortage and encouraged by a federal payment of $2,000 for each student that graduated in three years,38 implemented required three-year curricula; 47 others provided both a three- and a four-year option.39 Most of these experimental curricula condensed basic science instruction into only one year by eliminating vacations, extending class hours, and covering the same amount of material that the two-year basic science curriculum had covered. The resulting stress on students and faculty alike led to the abandonment of the three-year approach by the end of the decade.40
Fast forward to the present in which osteopathic medicine is leading the way in experimenting with a three-year medical school curriculum in the United States. In 2006, Lake Erie College of Osteopathic Medicine implemented a three-year medical school program for a group of students who desire careers in primary care medicine.41 Curriculum planners distilled the school's traditional four-year curriculum into a coherent three-year program, adding some material needed for a primary care emphasis and deleting other coursework. In Canada, among other innovations, the University of Calgary has successfully pioneered a three-year curriculum for all students regardless of career path.42 A different variation on the theme of a shorter MD curriculum is represented by schools in the United States that have successfully adopted the European approach to medical education. For example, the University of Missouri–Kansas City has a 35-year record of success with a 6-year combined baccalaureate and MD curriculum that cuts 2 full years off the training.43
Also, pilot projects in the 1990s tested a combined fourth year of medical school/internship model in family medicine and internal medicine. Participants achieved scores comparable to those in conventional training programs on standardized tests and clinical evaluations, but the programs were dropped because of Accreditation Council on Graduate Medical Education requirements that trainees possess an MD before beginning residency.36,44 Issues with eligibility for licensure, health plan credentialing, and board certification, as well as loss of Medicare GME reimbursement, stand as potential obstacles to revisiting this approach.
Examine the feasibility of shortening residency/fellowship training by allowing earlier career differentiation of trainees, creating customized training programs for residents or fellows with particular career interests, and/or combining the fourth year of medical school with internship.
Residency education is another area in which MD educators could test the time economies of the training process. As one commentator succinctly puts it, “training simply takes too long.”45 Family medicine practitioners have discussed a two-year residency paradigm focused primarily on developing doctors for ambulatory practice.46 Plastic surgery has collaborated with general surgery to create a combined five-year training program that eliminates two years from the previous five-plus-two approach.47
As with undergraduate MD education, current accreditation, licensure, and funding processes may all present barriers to shortening GME, but evidence from prior experiments already shows that the quality of an abbreviated GME product can be equal to that of a traditional program if a thoughtful approach is taken.
Shortening either medical school or residency—or both—would cut down on educational expenses for both trainees and the institutions that train them. A recent study concluded that shortening the training time of physicians by one year would result in cost savings to trainees between $160,000 and $230,000 in today's dollars.48 Lower debt burdens might make primary care careers more appealing to some trainees. Cutting down on training time would also shorten the production pipeline and help to relieve the physician shortage facing the United States.
Create pilot programs to examine the feasibility of moving toward competency-based completion requirements and away from time-based educational program requirements such as LCME ED-4 (i.e., “The program of medical education leading to the MD degree must include at least 130 weeks of instruction”) and Accreditation Council for Graduate Medical Education internal medicine program requirement IV.A.1a (i.e., “An accredited residency program in internal medicine must provide 36 months of supervised graduate medical education”). While complex in design and implementation, this approach holds the most promise for streamlining and customizing professional education in the future.
When a trainee demonstrates satisfactory achievement in the competencies established by faculty for the basic sciences, clinical sciences, graduation, or residency training, he or she would be permitted to advance to the next level of training. This approach might well result in shortening the training time for at least some trainees. Of course, a completely competency-based curriculum poses many logistical, financial, and regulatory issues that would have to be addressed, but, as educational technology becomes more advanced, these issues become manageable.49
Disperse trainees to less costly outpatient training venues in appropriate circumstances.
MD educators should carefully examine not only the costs of medical education but also the appropriate venue for training.50 For those MD students who desire a career in primary care or clinic-based medicine, training should take place largely in the ambulatory setting. The tertiary care medical center should be used more exclusively for those trainees pursuing specialties in which physicians deliver the majority of patient care to inpatients. Although some specialties, such as internal medicine, have hesitated to embrace early differentiation of trainees, preferring to expose all residents to a consistent body of core training experiences spanning both inpatient and ambulatory settings,51 the trend toward specialization in either hospital-based medicine or ambulatory practice is growing more and more common across many medical specialties and seems highly likely to continue.52 Appropriately siting training could reduce training-related expenses to make the MD educational process more cost-competitive.
Experiment with the increased use of nonphysician educators and educational technology to decrease medical education labor costs.
The increased use of nonphysician educators in MD education is another potential cost-saving innovation, especially in the context of a growing physician shortage.53 Nurse practitioners, physician assistants, and nurse midwives have all been successfully employed as medical student and resident educators, especially in clinical teaching settings. In addition, a growing number of master's degree programs in medical education and health care education are producing educators who are contributing to medical education programs in the United States and around the world.53 Finally, advances in educational technology, including computer-aided instruction, virtual patients, and human patient simulation, are making a growing contribution to all types of medical education, both as an adjunct to or a replacement for more traditional lectures and small-group seminars.54 These new applications are creating more and more opportunities for customized learning that can surely replace at least some face-to-face class time, thus saving on faculty time and salaries.
Actively encourage and adequately compensate medical school faculty who teach students and residents.
At some of our MD degree schools, medical student and even resident teaching is not accorded the importance it deserves.55 MD medical leaders should make sure that the teaching mission of schools is reemphasized so that students and residents feel valued and those who teach them are appropriately prepared and recognized for their skill and commitment. Trainees can easily sense when they are an afterthought. Teaching by skilled and experienced faculty role models creates a positive educational environment in which students and residents thrive.55 The learning experiences created by master teachers have a lasting impact on students and residents and serve as a strong argument in favor of the educational approach used to train MD medical students and residents.
Although reciting that medical teaching does not always get the emphasis it deserves has become almost trite, and although some schools have acted to better recognize and reward those who teach, it bears repeating that medical school leaders should reexamine faculty salary and promotion standards and processes. The successes and contributions of the teaching faculty are of equal value, and deserve as much celebration, as those of productive research and clinically oriented faculty.
Perhaps we are going to go back to the future in U.S. MD education. Some additional competition, in the forms of continued expansion of osteopathic medicine, additional growth in offshore MD programs, and the potential establishment of for-profit MD schools in the United States—or some combination of these scenarios—seems likely. Although we MD practitioners and educators may not be happy about these developments, they may well happen regardless of what we think of them. The challenge facing MD medicine is to evolve its educational continuum to produce high-quality graduates with the right skills in the shortest and least expensive manner. Through educational and curricular innovation and scholarship, we will ensure the valued role of the MD education model in the training of physicians for the United States. This is a goal that Abraham Flexner would recognize as legitimate—protecting the public interest by producing the best physicians possible to care for the people of the United States now and in the future.
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Flexner wanted medical students to study at the patient bedside—a remarkable innovation in his time—so that they could apply science to clinical care under the watchful eye of senior physicians. Ever since his report, medical schools have reserved the latter years of their curricula for such an “advanced” apprenticeship, providing clinical clerkship experiences only after an initial period of instruction in basic medical sciences. Although Flexner codified the segregation of preclinical and clinical instruction, he was committed to ensuring that both domains were integrated into a modern medical education. The aspiration to fully integrate preclinical and clinical instruction continues to drive medical education reform even to this day. In this article, the authors revisit the original justification for sequential preclinical–clinical instruction and argue that modern, technology-enhanced patient simulation platforms are uniquely powerful for fostering simultaneous integration of preclinical–clinical content in a way that Flexner would have applauded.
To date, medical educators tend to focus on using technology-enhanced medical simulation in clinical and postgraduate medical education; few have devoted significant attention to using immersive clinical simulation among preclinical students. The authors present an argument for the use of dynamic robot-mannequins in teaching basic medical science, and describe their experience with simulator-based preclinical instruction at Harvard Medical School. They discuss common misconceptions and barriers to the approach, describe their curricular responses to the technique, and articulate a unifying theory of cognitive and emotional learning that broadens the view of what is possible, feasible, and desirable with simulator-based medical education.
Flexner wanted medical students to study at the patient bedside—a remarkable innovation in his time—so that they could apply science to clinical care under the watchful eye of senior physicians. Ever since his report,1 medical schools have reserved the latter years of their curricula for such an “advanced” apprenticeship, providing clinical clerkship experiences only after an initial period of instruction in the basic medical sciences. Although Flexner codified the segregation of preclinical and clinical instruction, he was committed to ensuring that both domains were integrated into a modern medical education. The aspiration to fully integrate preclinical and clinical instruction continues to drive medical education reform even to this day. In this article, we revisit the original justification for sequential preclinical–clinical instruction, and we argue that modern, technology-enhanced patient simulation platforms are uniquely powerful for fostering simultaneous integration of preclinical–clinical content in a way that Flexner would have applauded.
To date, we have observed that medical educators tend to focus on the use of technology-enhanced medical simulation in clinical and postgraduate medical education; they devote relatively little attention to the use of immersive clinical simulation among preclinical students. We present an argument for the use of dynamic robot-mannequins for teaching basic medical science in the preclinical curriculum. We discuss common misconceptions and barriers to the approach, describe our curricular responses to the technique, and articulate a unifying theory of cognitive and emotional learning that broadens the view of what is possible, feasible, and desirable with simulator-based medical education.
The Flexner Report offered a medical education paradigm that remains essentially unchanged today. Accredited medical schools would offer two years of standardized scientific instruction, followed by two years of immersive clinical experience, a process designed to enhance and maintain educational rigor across institutions. Although training methods and medical knowledge have evolved over time, the medical school experience has remained relatively static. One reason for such seeming immutability lies in the remarkable achievements of 20th-century medicine: Why change an approach that has been so successful, over so many years?
While some of Flexner's original goals remain as relevant today as they did 100 years ago, the introduction of new training approaches and new technology requires a reevaluation of the optimal training paradigm. Fundamentally, Flexner's preclinical–clinical sequence was established, and has endured, to preserve patient safety; a student ignorant of human anatomy, physiology, and pharmacology cannot practice safe medicine. However, one of the most effective ways to truly understand medical science is through caring for real patients. Flexner understood this duality. After his report, all medical students would have both scientific grounding and bedside instruction, provided in a graduated sequence at an accredited institution of higher education. That sequence, science before practice, not only made practical pedagogical sense but also reiterated the primacy of patient safety in an era when “medical practice clearly lagged behind medical knowledge.”2
In the 21st century, the patient safety imperative is even stronger.3 And the intensive patient care experience, largely inaccessible to the preclinical student previously, can now be realistically accessed through simulation technology.4,5 Dynamic mannequin-robots can now talk, blink, breathe, and move themselves into the very first days of medical school, allowing simultaneous rather than sequential exposure to advanced clinical care.6 This technology can be especially powerful when combined with standardized actor-patients and other problem-based clinical exercises.7 Of course, Flexner had hoped that the third and fourth years of medical school would provide a clinical platform for integration and contextualization of basic science concepts. But the modern clinical clerk cannot, and should not, assume personal and emotional responsibility for complex patient care. Yet only by being immersed in the process as a primary caregiver does full understanding emerge. With simulation, student autonomy in caring for dynamic illness is no longer constrained by the risk of learning on real patients. That autonomy can now be simulated in a realistic yet artificial environment, allowing the curricular position and sequence of such an experience to depend solely on its value in advancing pedagogical objectives.
We have extensive experience with simulation-based instruction, having logged thousands of hours working with preclinical students in our immersive simulation labs. We have established an empirical basis6,8–10 for commenting on the advantages and disadvantages of offering immersive clinical experiences to students beginning in the earliest days of medical school. Our understanding of medical simulation also rests on decades of prior work integrating clinical material into the preclinical curricula worldwide, particularly the use of problem-based learning (PBL), standardized actor-patients, and objective standardized clinical examinations (OSCEs).11–14 We have found the mannequin-simulator to be unique in representing a standardized patient who is always available to “get sick,” exhibiting progressive changes in physiologic condition to the point of severe illness, on demand.
The Gilbert Program in Medical Simulation at Harvard Medical School (HMS) was founded in 2001 to “bring to life” good teaching cases for medical students at all levels, using high-fidelity patient simulation to foster the Flexnerian ideal of experiential learning in an environment that does not threaten patient safety.15,16 Since the completion of an educational reform process in 2006, the HMS curriculum has formally included dynamic mannequin simulation from the very beginning of medical school. In fact, simulation is now a required part of the new Introduction to the Profession course that students take upon matriculation.10 Each year this initial experience (two days for each student in the simulator lab) is among the most highly rated components of the course.
Of note, the kind of simulation activity we offer in our lab has very little to do with CPR, codes, or procedures; rather, it animates classic patient–doctor encounters that typically occur during an acute episode of a common illness whose pathology cannot be recreated with standardized actor patients (e.g., tachycardia, wheezing, hypotension). In small groups of three to five, students walk into the laboratory and gather around a robot-simulator on a stretcher, who invariably says (in a voice transmitted through the head by an instructor watching from behind a curtain), “Hello, Doctor. I don't feel very well. Can you help me?” The combination of a real voice in the setting of an acute illness serves two purposes: (1) to animate a dynamic interview between a patient and his or her physician in the setting of pathophysiology that clearly defines the illness, and (2) to generate a unique and reliable level of emotional activation and engagement among the students. These two items are often critical companions in enabling efficient and indelible learning in medicine. How many physicians did not truly understand the basic medicine of diabetes, or congestive heart failure, or shock—until they actually took care of patients presenting with these illnesses? Ironically, this level of understanding often comes only after graduation from medical school, typically during internship or early residency.
In codifying a preclinical–clinical medical school training sequence, Flexner, writing at the same time that John Dewey17 was articulating the theory of experiential learning, clearly understood that medical students need clinical experience to amplify and complete their basic science education. Accordingly, over the course of the 20th century, medical educators created clinical correlations and case-based tutorials in the preclinical years, and they provided standardized patients and “subinternships” in the clinical years. Yet, none of these modalities can provide the educational power of perceived autonomy and responsibility for an acutely ill patient. And the opportunity to safely experience such autonomy and responsibility has simply been unavailable to undergraduate medical students until the advent of realistic simulation technology.
How many physicians can recall a case that forever changed their practice? Writing in the New Yorker magazine, Dr. Jerome Groopman15 speaks to the power of personal experience when he recounts the case of an elderly woman whom he treated as an intern and who subsequently died from complications of a pneumothorax: “As a medical student I had read about pneumothorax, but I had never encountered an actual case. After that incident, the diagnosis occurred to me whenever someone entered the emergency room. I could not look at a chest x-ray without lingering over the area between each lung and the chest wall.” As Dr. Groopman suggests, reading a case description, attending a lecture, participating in a discussion group, or sitting at a computer will rarely, if ever, generate such a potent memory. While all of these methods can be effective at achieving core pedagogical objectives, they simply do not generate the kind of memories that typically shape and solidify individual expertise in medicine. Such expertise often emerges based largely on lessons learned from personal patient encounters in which the practitioner was individually responsible and emotionally invested. The theory of medical simulation we articulate here is rooted in the power of a simulated environment to reliably generate a sense of personal responsibility and emotional engagement in the dynamic care of an ill patient; we feel that this artificial yet realistic platform offers a multimodal sensory experience that can be matched only by an actual encounter with a sick patient, but carries none of the inherent risk of clinical care.
Although our current generation of robot-mannequins is fairly rudimentary by 21st-century standards (these robots cannot replicate skin pallor or temperature, are devoid of facial expression or nuances of body posture, and have limited other physical exam findings), they are remarkable in fostering emotional engagement among health providers during simulated exercises.9,18 Time and again, the same data have surprised us: Most individuals who participate in simulated exercises can reliably suspend disbelief and will find themselves fully engaged in the care of a “plastic dummy.”6,8–10,18,19 This often surprises even the participants themselves. They are nervous and invigorated, confused and surprised, frustrated and determined. In a dedicated qualitative analysis of the simulation experience, medical students consistently confirmed the realistic impact of the encounter,18 offering commentary like “[you] feel like you are interacting with a live patient,” “makes you think on your feet,” “makes you sweat,” and “[provides] lessons that will stick with me.”
Some very simple factors seem responsible for such a human reaction to an inanimate object. For example, the power of the human voice is essential; in our labs, we do not do simulations in which the simulator does not talk and engage the students in a dynamic way. This means that each and every simulation requires an experienced clinician to “throw” his or her voice into the mannequin to replicate an authentic patient encounter. The simple words, “Doctor, I don't feel well. Can you please help me?” are so very powerful to the human ear that we make them a part of every single simulation we do. Putting such a voice into a humanoid figure—even a rudimentary one—whose eyes are blinking, whose chest is rising, whose pulses are palpable, and whose vital signs appear on a beeping monitor, evokes a remarkably robust level of empathy and sense of responsibility for the dynamically ill patient that is simply not possible in other controlled educational venues.
We believe that the core emotional experience of doctoring is one of the most powerful forces in anchoring, integrating, and reinforcing medical learning. A process like simulation that can safety recreate such an emotional response promises remarkable pedagogical benefits, a premise supported by the work of cognitive scientists who study the role of emotion and affect in the learning process.20,21 Consider, for example, a new intern fresh out of medical school who is working on-call in the hospital for the very first time. He is caring for an elderly man with excruciating flank pain from a large kidney stone, and decides to administer a bolus dose of morphine for comfort. Shortly after receiving the morphine, the patient becomes overly sedated and appears quite ill. Surprised and alarmed, the young practitioner calls a code. Amid great anxiety and a flurry of activity, the backup team arrives to revive the patient with a simple reversal dose of naloxone.
Now consider what happened in this young practitioner's mind, almost instantaneously, at the point-of-care. For the rest of his life, he will remember the simple step of narcotic reversal—a memory powerfully anchored by the strong emotions of the moment. These emotions are inherently much more intense than any he would have experienced in his medical school pharmacology lectures. We intuitively sense that learning that occurs in a highly activated state is often more memorable; learning achieved in less activated states may be harder for students to recall and apply when they confront a complex new challenge. The theory of “grounded cognition”22 articulates this notion that “knowledge of the world is ‘embodied,’ or grounded, by a network of broadly distributed, diverse, multimodal states which are encoded during the experience of a given stimulus.... What you know about an object is therefore based, in part, on its affective impact in the past.”20
Preclinical science curricula, as traditionally conceived, typically do not provide “affective impact”; that is, they are not typically grounded in a particularly powerful experience or emotional state. Perhaps that is why in one early medical school simulation experiment,23 clinical students were unable to apply routine basic science knowledge to a case of narcotic overdose. None of the students thought to administer the pharmacologic antagonist, naloxone, even though narcotic reversal is a basic concept that is universally taught, tested, and reinforced across the medical school curriculum. Instead, they intubated the patient—saving his life, but with an invasive procedure which might have been avoided. We hypothesize that embedding and discussing dynamic simulation experiences like this within, for example, a core pharmacology class, might instill an affective anchor to help students to more easily understand, remember, and apply basic knowledge as they transition to clinical practice. Our prior pilot work, suggesting that immersive simulation can accelerate the acquisition of basic science expertise among preclinical students,8 supports this view.
When novice students first arrive at our simulation labs, they are understandably tentative in beginning to interview a robot-mannequin. As the case progresses, they more fluidly converse with the simulated patient and begin excitedly to work through the clinical problem. The subsequent case discussions are driven by genuine intellectual curiosity, a form of intrinsic motivation that represents a powerful commodity in adult learning.24 Adults learn best when they want to (intrinsic motivation), not because they are told to (extrinsic motivation). In preclinical medical education, PBL has emerged to encourage active exploration and understanding of integrated concepts rather than passive memorization of isolated facts.25 In many ways, immersive simulation is the natural extension of PBL; however, in addition to group discussion of a paper case, simulation allows students to “meet” the patient in a dynamic environment. For example, among our first-year physiology students, we have observed that a simple 15-minute simulation exercise in cardiogenic shock can fundamentally enhance their understanding of the Frank–Starling mechanism, a core of basic cardiovascular physiology. Seeing and touching a talking, moving, breathing simulator infuses an intellectual PBL exercise with the spark of emotion, transforming the experience into a memorable episode that allows students to anchor, contextualize, and remember scientific material with a depth and efficiency not otherwise accessible.
The approach described above—immersive clinical simulation as a catalyst for medical learning—may initially appear more applicable to clinical clerks and residents than to preclinical students. After all, this is the kind of learning intended by the clinical clerkship and postgraduate training sequence. However, we have found great value in providing complex clinical encounters for preclinical students in the simulator lab from the very beginning of the first year. We introduce simulation early for two reasons: (1) We want students to learn how to translate knowledge into thoughtful action before they enter the live clinical arena, and (2) we think that contextualizing basic science knowledge within a complex clinical framework not only enhances basic science understanding but also accelerates the development of medical expertise. Investigators have suggested that simultaneously integrating basic and clinical science principles into the educational process may produce clinicians who are more diagnostically accurate, especially when confronted with challenging cases.26–29 The concept of knowledge “encapsulation”30 describes how clinicians synthesize biomedical concepts to explain the cause of an illness, helping to ground their diagnostic and clinical reasoning. When teaching medicine using encapsulation principles, clinical concepts must be taught alongside underlying biomedical causes. This approach seems to facilitate greater recall of basic pathophysiologic processes and to improve diagnostic processing speed during clinical encounters.27
Notably, one of the key elements of our approach to simulator-based medical education is that the students are not “mentored” during the exercise at all. That means that novice students will enter the lab to care for a patient complaining of chest pain, for example. If the students have no previous medical experience at all (i.e., they are newly matriculated MD students or dedicated PhD students), we provide, before the exercise, a 30-minute orientation that includes a summary of how to take a patient's history, perform a physical exam, generate a differential diagnosis, obtain confirmatory tests, and identify a treatment plan. Then, we instruct them to depend on their common sense and life experience in guiding their approach to care. We tell the students to pretend that they have graduated from medical school and now are in a hospital emergency department as a group of interns caring for a patient. Students can ask for attending consultation, but, for purposes of the simulation exercise, the consultant is usually focused on helping the students to present a concise summary of the patient's presentation and differential diagnosis—not on guiding them through the case. At the end of the case, an experienced clinical faculty member debriefs with the students, discussing the episode by anchoring their clinical care in basic science principles.
Importantly, we tell our students that this accelerated approach is quite contrary to traditional notions of graduated learning, whereby educators sequence individual building blocks of information to introduce advancing layers of complexity (i.e., chemistry before biochemistry, biochemistry before physiology and pharmacology, and all of these before clinical care and management). This “building block” approach is logical, time-tested, and effective—and it is the principal educational approach that guides our students' preclinical education, except when they enter the simulator lab. In the simulator lab, educators rely on a complementary approach, where they present to the students, explicitly and without performance expectations, advanced clinical material that is purposefully beyond their level of training. If students are not briefed on this pedagogical approach before going into the session, they will be frustrated by their inexperience rather than stimulated by the advanced nature of the exercise. Similarly, teaching faculty must avoid the temptation to focus on routine clinical care algorithms. The goal of the session is not to teach clinical medicine but, rather, to provide a memorable framework in which students may better understand and contextualize core scientific principles. Once the (rather surprised) novice students assume personal responsibility for care—even in such a contrived and seemingly premature circumstance—they rely on one another and on common sense to create a personally powerful experience. This experience of personal responsibility for optimal patient care, in turn, fosters early intrinsic motivation to study and understand basic biomedical or humanistic concepts, ranging from the pathophysiology of end-stage cardiomyopathy to the complexity of end-of-life care. In essence, the simulator exercise allows students, from their earliest days of medical school, to deconstruct an authentic experience into basic principles, providing a synergistic complement to the traditional learning plan.
The teaching laboratories of the Gilbert Program in Medical Simulation are located on the site of the historic Surgical Research Laboratory, situated in the heart of the medical school campus. These original laboratories, founded by Dr. Harvey Cushing at the time of Flexner's report, have served generations of faculty and students31 and still look essentially the same as they did when Dr. Joseph Murray conducted his original research on kidney transplantation in the 1950s and 60s. The five original operative suites have been transformed into five modern simulation labs, each equipped with a mannequin-simulator on a stretcher, a whiteboard, a seminar table, and a Web-connected plasma display. Given the labs' proximity to preclinical student lectures, tutorials, and other laboratory venues, the Gilbert Program focuses on preclinical student education. (Clerkship students also have the benefit of simulation facilities stationed across the Harvard-affiliated community of hospitals, which provide an important venue for continued integration of realistic exercises across the continuum of clinical and postgraduate education.)
Simulation curricula include required, selective, and elective components. The simulation lab rarely “creates” new curricula; instead, lab faculty work with course directors to “animate” existing curricula, identifying areas for which adjunctive simulation exercises would provide added value. As mentioned above, in a typical session, groups of three to five students will work together in teams to take care of the simulated patient. The case, which proceeds just like any basic clinical encounter, will begin with a faculty member or clinical specialist throwing his or her voice through the speaker in the mannequin's mouth, and asking for help from the students. From there, the students will interact with the simulated patient, taking a history, performing a limited physical examination, and ordering diagnostic tests and treatments. The students are expected to use their collective knowledge of the biosciences and medicine to create a differential diagnosis. Because exam findings are limited, a dynamic history and vital sign display are essential. A faculty member facilitates the session and then debriefs with the students, discussing the case immediately after the end of the clinical encounter.
The simulator cases range from common presentations of common illnesses, such as community acquired pneumonia, acute cholecystitis, or pediatric fever, to more complex cases such as septic shock or acute myocardial infarction. The faculty members who serve as facilitators allow the students to care for the patients independently, and these facilitators rarely, if ever, intervene to guide medical care, even to augment the students' inherently limited clinical knowledge. The main task of faculty during the case is to keep students from becoming sidetracked or misinformed by imperfections in the simulated environment (e.g., by distorted heart or lung sounds caused by the internal movement of simulator machinery) and to orient them to the clinical setting. Faculty prompting occurs when the supervisor either assumes the role of a primary care physician or specialist “calling in” to ask for a report, or acts as a nurse, pharmacist, respiratory therapist, or other clinical colleague seeking guidance. At the conclusion of each clinical case, the faculty facilitator will discuss the care provided in a manner similar to any routine case conference, but with a focus on understanding the medicine through critical application of basic science principles. This debriefing is the essential task of the faculty and the most critical component of the entire simulation episode. The debriefing faculty member will answer student questions about the case, provide teaching and feedback on the encounter, and discuss targeted areas of scientific and humanistic importance.
A majority of the teaching in the Gilbert Program is performed by a handful of core faculty members, including fellows in medical simulation and selected teaching residents. Experienced simulation instructors can conduct an entire session by themselves without additional support personnel in the room. The ability to independently orchestrate a simulation session requires that the instructor be the voice of the patient, act as the consultant, manipulate the software program for the mannequin, and debrief with the students on the topic of interest. Pairing content experts (MD or PhD instructors) with simulation faculty has been uniquely effective in fostering high-level discussion; however, content experts without simulation training can struggle in the lab without dedicated faculty development and support.
Given the reliance on a core faculty of simulation experts, a principal challenge to our work has been the recruitment, training, and support of program instructors. Dedicated salary support through extramural, fellowship, departmental, or institutional funds is essential. In the absence of such funds, programs must depend on faculty and fellows for whom medical education is a career pathway encouraged and subsidized by their supervisors.
Two key principles have guided our faculty development work in preclinical simulation: (1) Instructors should not intervene to prevent the students from making mistakes, and (2) instructors should not routinely allow the simulated patient to die (unless simulated death is planned as part of a curricular module that specifically focuses on death and dying). This establishes a paradox which can be difficult for new faculty to reconcile. Students must be allowed to experience their own mistakes, and yet we have observed that an unintended “death” in the simulator lab can be unexpectedly traumatic for novice students. Even if a faculty member expertly leads a postmortem debriefing, a simulated death during a routine case invariably diverts all class energy into the death—usually at the expense of the session's original learning objectives. In avoiding this scenario, the faculty must be skillful at supporting the students without promoting a false sense of security. False security (“No matter what I do the patient won't die”), if conveyed, may reinforce erroneous behavior, arguably the most dangerous consequence of the poorly run simulation exercise. For those patient scenarios in which either the action or inaction of the students constitutes a serious error, the simulated patient will become exceedingly ill, if not moribund—and the faculty will often prompt the students to “transfer” the patient to a higher level of care (i.e., an intensive care unit or the operating room). This allows the faculty to preserve the lessons of the case, including the potential fatal outcome, and yet protects those students particularly sensitive to the simulator “dying in front of them.” Using this approach raises fundamental questions about the nature and import of realistic fidelity in medical simulation; this is a key area of research that will help better define both the risks and benefits of learning in a simulated environment.32
Training faculty to allow students to make mistakes without reinforcing erroneous behavior takes dedicated time and effort, but it is relatively straightforward. New faculty are usually ready to provide simulation instruction in their area of clinical expertise after only a few observation and training sessions with experienced program faculty. Our simulation fellows undergo a much more structured faculty development curriculum over the course of a full year. This includes a Certificate of Teaching and Learning with a Concentration in Healthcare Simulation, newly offered by the MGH Institute of Health Professions, which is an interdisciplinary graduate school founded by Massachusetts General Hospital (www.mghihp.edu). Coursework includes the Harvard Macy Institute Program for Educators in the Health Professions (www.harvardmacy.org), the Institute for Medical Simulation Comprehensive Workshop (www.centerformedicalsimulation.org), and a mentored simulation-based teaching practicum facilitated by a doctoral-level educationalist.
In the summer of 2005, we conducted a weeklong medical simulation program with high school and college students, designed to explore the feasibility of full clinical immersion for teaching complex biomedical concepts to novice students.10 The success of this program inspired one of the medical school curricular reform committees to consider a similar program for the incoming medical and dental students. As of 2006, all matriculating medical and dental students spend two days of their first two weeks of school in the simulation laboratory, working in small teams to manage complex cases and to reflect on the interdependency of medicine, science, humanism, teamwork, communication, and critical thinking in health care.
Several of our first- and second-year preclinical course directors collaborate with the simulation laboratory to provide mandatory or optional sessions to complement didactic and other laboratory work in the courses. Cases can focus on relevant clinical anatomy to complement the students' cadaver dissections, using a tension pneumothorax, for example, to animate key tissue planes. In the first-year physiology course, students compare and contrast simulated cases of inferior and anterior myocardial infarction to better understand preload, afterload, and other cardiac physiology concepts. In the second year's pathophysiology course, simulator cases on community acquired pneumonia and acute respiratory distress syndrome complement coursework in pulmonary pathology. We have also used the simulation laboratory to teach pharmacology concepts previously demonstrated in animal laboratories, such as the dramatic effect of epinephrine on heart rate and blood pressure.
In recent years, the largest proportion of the teaching in the Gilbert Program has occurred during voluntary simulation sessions, attended by independent study groups. The groups typically schedule one-hour weekly or biweekly meetings. A simulation faculty mentor is assigned to each group and orchestrates every session. The faculty mentors design, run, facilitate, and debrief one or two clinical cases during each session. Students may request cases (e.g., a case of respiratory distress if the concept of ventilation–perfusion mismatch is not clear to them after a lecture), cases may complement current classroom topics (e.g., an anaphylaxis case during their immunology block), or faculty mentors may select a case from a random assortment of cases in the Gilbert Program's case bank. In the 2008–2009 academic year, as many as 30 student groups (approximating a significant proportion of all preclinical students) requested weekly sessions. The cases used during these voluntary sessions are chosen by the simulation mentor in consultation with his or her student groups.
On finishing their preclinical sequence, today's clerkship students spend less time with the kind and volume of sick patients who would have previously provided a wealth of basic science correlates. This is partly due to more preventive and effective modern medical practices, which result in less endstage pathology for students to observe, and partly due to the modern culture of safety, which now (rightly) precludes a level of student independence that many 20th-century trainees may have experienced. One of the long-standing curricular offerings of the Gilbert Program is a yearlong course of simulation sessions for students assigned to the Cambridge Integrated Clerkship.33 In this course, selected cases animate common clinical presentations that faculty directors feel the students should understand by the end of the third year. This provides a longitudinal venue for integration of basic science and clinical concepts as students prepare for residency. Other Harvard-affiliated clerkships and clinical electives now offer a variety of simulator-based programming, including a weeklong immersive experience for third-year surgical students at the Massachusetts General Hospital. Before graduation, all medical students participate in a simulator-based geriatrics OSCE as part of the fourth-year comprehensive clinical examination.
Because patients present for care according to time and chance, each trainee will have a variable clinical experience. Simulation provides a powerful mechanism to mitigate that variability, particularly in the postgraduate years. While the duration of medical school training remained static over the 20th century, postgraduate programs have steadily increased in length, partly to accommodate constant growth in medical knowledge; theoretically, ever-increasing years of residency and/or fellowship training allow trainees to learn more and more, and to manage the full range of patients before independent practice. However, into the 21st century, particularly with the advent of resident work hours restrictions, the postgraduate sequence cannot expand ad infinitum. Educators, directors, and administrators must begin to explore nontraditional models of education that foster more efficient transfer of information from the very earliest days of medical training.
Some faculty with whom we discuss simulation are concerned that a “plastic machine” will replace rich student interactions with live patients, and that such reliance on technology undervalues the complexity of clinical practice. Simulation can never replicate the clinical encounter, nor should it. Indeed, as noted earlier, the very nature and import of “high fidelity” in the field of medical simulation remains a subject of great debate.32
In our lab, we have identified simple ways to improve fidelity in the face of limited technology. For example, all staff who provide the voice of the patient must have some clinical practice background. This ensures that personal nuances of the interview are realistic (“Doctor, could you please call my wife?”) and allows the staff to immediately correct any faulty impressions created in the simulated environment. For example, if the chest wall speaker that produces heart sounds is not working properly, a student may begin to think seriously about the pathophysiologic implications of distant heart sounds. This may be a robust thought process, but it will sidetrack the scenario. Staff can either verbalize the proper findings or arrange to play the sounds from a separate speaker. It will be important for future simulation work to study the unintended consequences of scenario manipulation. Sometimes heart sounds will in fact be hard to discern on a real patient, and the student needs to learn how to handle uncertainty when there is no corrective oversight to explain the findings.
For these reasons, dedicated faculty outreach and education (principally through live demonstrations) are critical in clarifying the programmatic purposes and capabilities of simulation, as well as the expectations of faculty and learners in the face of the chosen learning objectives. The faculty must see, hear, and feel the potential of the technology for themselves. If the goal is to teach advanced clinical exam skills, the faculty will often be sorely disappointed. The current generation of full-body simulators, expensive and sophisticated as they may be, have relatively limited physical exam capability. However, even the current rudimentary technology can provide the emotional and cognitive fidelity required to promote sophisticated critical thinking and practice—the core of our program.
Any simulation environment requires significant resources to maintain, and stakeholders must perceive that the benefits justify the cost. In our own program, we need five fully staffed simulator rooms running simultaneously to service an entire class cohort of up to 200 students. Although we can cycle 50 students per hour through the lab, scheduling and staffing logistics remain a significant challenge. Without question, successful integration requires the support of course directors who are fully vested in allocating scarce class time for collaborative simulation effort.
Flexner strongly believed that the preclinical laboratory should be an important component of medical education. Although his report codified a preclinical–clinical curricular sequence, he likely could not have imagined the possibilities in medical education available as a result of medical simulation. The simulation laboratory now allows clinical experience to be safely incorporated into the curriculum from the first days of medical school, providing early scaffolding to facilitate enhanced understanding and application of medical knowledge.
On the basis of our experience, we think that immersive clinical simulation in the preclinical years not only provides a standardized and efficient venue for presenting core clinical correlates, but that it may also accelerate the development of translational scientific expertise. Simulation uses emotion as a catalyst for recall and integration of knowledge without any risk to patients or providers. This mechanism—personal clinical experience to solidify scientific learning—is the very core of the Flexnerian ideal.
According to Flexner, “There is no cement like interest, no stimulus like the hint of a coming practical application.”1 We believe that if simulation laboratories were available in Flexner's time, they would have figured prominently in his report.
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Contemporary medicine is characterized by dualities. They include psyche and soma, subject and object, and, most important, science and humanism. The authors, in exploring Flexner's landmark publication, suggest that the history of curricular evolution has been marked by a quest for the integration of two knowledge bases: science and clinical medicine. They describe this goal as a preoccupation of medical educators, arguing that it was triggered, in part, by Flexner's recommendation for a two-phase curriculum. Their claim is illustrated with an analysis of motives for curricular renewal at one medical school and a review of published reports from educational opinion leaders. They discuss Flexner's conception of integration—namely, that unity could be achieved through methodology and, in particular, through inductive reasoning. They situate this perspective in the context of other purported integrative principles such as bioethics, narrative medicine, and the biopsychosocial model. They conclude by recommending an alternative framework for integration. The authors propose that a synthesis of two separate knowledge domains can be achieved through a common purpose and that, in a clinical context, that purpose is the well-being of the patient. Well-being is defined as the patient's ability to pursue achievable goals and purposes. It can be brought about by changing medicine's emphasis from the eradication of disease to the restoration of functions impaired by sickness. This idea is congruent with aspects of Flexner's understanding of medical practice, as shown in his statement that the restoration of normal functioning should be the doctor's “goal in action.”
In America, one is told time and time again that knowledge must be “correlated.” - —Abraham Flexner, I Remember: The Autobiography of Abraham Flexner
The comment above is supported by another quotation, taken from a well-known treatise on medicine in America, that reveals a pervasive theme in medical education: “Underlying these efforts [to create physicians for the 21st century] is the fundamental goal of educating future doctors who can competently integrate the new sciences and technology into humane patient care.”1 The desire to fuse a set of elements, perceived to be disparate in nature, into an integral whole has been a preoccupation of the past century. We believe that a concern with such integration—its reach, delivery, purposes, imputed benefits, modalities, operations, and components—has overwhelmed the agenda of medical educationalists. In this essay, we explore the story of the integration of science and clinical medicine by focusing on Abraham Flexner's ideas and philosophy, revealed through his writings—most notably, the landmark 1910 report, Medical Education in the United States and Canada: A Report to the Carnegie Foundation for the Advancement of Teaching.2 We examine specific statements in that report (also known as Bulletin No. 4) and consider how they may have contributed to the cleavage of medicine into separate parts. We explore how Flexner reconciled the separate domains of medical knowledge; we also point out instances in which he contradicted himself, and we conclude by offering a perspective that has the potential to transcend the dualities that are inherent to medicine.
Most commentary on Flexner's legacy has been laudatory.3,4 On his death in 1959, the New York Times tribute,5 under the headline “Abraham Flexner is dead at 92; revolutionized medical schools,” reads, “Dr. Flexner was an implacable critic of education. Teacher, philosopher, administrator and fund-raiser, he was equally brilliant at finding fault and creating right.” In the centenary year for Bulletin No. 4, it is fitting to consider its pertinence as a scaffold for medical education.
We start by presenting a key recommendation found within Bulletin No. 4:
In general, the four-year curriculum falls into two fairly equal sections: the first two years are devoted mainly to laboratory sciences—anatomy, physiology, pharmacology, pathology; the last two to clinical work in medicine, surgery, and obstetrics. The former are concerned with the study of normal and abnormal phenomena as such; the latter are busy with their practical treatment as manifested in disease.2(p57)
We believe that this singular pronouncement has been instrumental in creating and sustaining a schism between two knowledge content areas. The thrust of Flexner's report was an effort to infuse medicine with a scientific ethos—to anchor its foundation in sciences such as physics and chemistry—and to loosen the hold of dogmatism and empiricism. To achieve this, Flexner proposed a curriculum with two phases: The first phase dealt with the physical sciences and the second with clinical disciplines (with a focus on disease). Because each phase was to be two years in duration, this curriculum has been referred to as the “2 + 2 model.” This educational blueprint is recognizable in many North American medical schools today.
The clear and concise recommendation stated above was nevertheless moderated by Flexner. The sentence immediately following it reads, “How far the earlier years [of medical education] should be at all conscious of the latter [years] is a mooted question.”2(p57) The Oxford English Dictionary defines the now rarely used word “mooted” as “open to argument, debatable, unable to be resolved.”6 For the reader who is acquainted with Flexner, a man described as uncompromising and imperious, it is jarring to find in his writing an expression of self-doubt. His work, particularly Bulletin No. 4, is characterized by searing certainty. Although he goes on to confess, “A layman hesitates to offer an opinion where the doctors disagree,”2(p57) his hesitation was short-lived. He was sufficiently secure in his educational philosophy to propose a solution to the impasse. We argue that this recommendation, accompanied by the irresoluble question, has exercised such a persuasive influence that it can be considered a touchstone (although some might call it a millstone).
Flexner's ideal curriculum was to be taught by using an experiential approach. He endorsed the pedagogy, referred to as “progressive education,” proposed by his contemporary, the American philosopher John Dewey. This approach was based on the idea that experience should serve as the governing principle. Dewey7(p19) writes in his seminal work, Experience and Education, “I remarked incidentally that the philosophy in question is, to paraphrase Lincoln's words on democracy, one of education of, by, and for experience.” The two key principles underpinning experiential learning were “continuity” and “interaction.” The former suggested that experiences in “the now” were inexorably molded by experiences in the past and could not be blind to habit-forming proclivities. The latter suggested that experiences do not occur in a vacuum but, rather, arise from particular contexts, are forged through interpersonal connections, and exist in response to social needs. The outcome of their dynamic interaction was to create an educational approach steeped in the conviction that previously learned skills and knowledge, rather than representing ends in themselves, were better conceived as a means to personal growth. As Dewey wrote, “He [the educator] must constantly regard what is already won not as a fixed possession but as an agency and instrumentality for opening new demands upon existing powers of observation and of intelligent use of memory.”7(p90)
These guidelines became axiomatic for Flexner, and they provided a cohesive framework for Bulletin No. 4. The theory of experiential education gave credence to his disdain for the lecture format, although he admitted to the utility of lectures in certain (limited) circumstances. More important, this theory explains his abiding interest in the learning process rather than in learning outcomes. It animates his desire to inculcate an authentic sense of critical inquiry rather than to oversee a faithful transmission of a packaged body of knowledge. It anticipated many approaches constituting a core of contemporary discourse in medical education, including adult, lifelong, and self-directed learning.
Flexner's approach to the duality implicit in the debated question is based on the centrality of methodology, that is, the inductive reasoning method. In his opinion, science and clinical disciplines are rooted in identical modes of thought. In conformity with progressive education's emphasis on process, both content areas are considered suitable in cultivating an attitude of the mind propitious to the medical profession. Flexner did not conceive of the basic sciences as an end in themselves or even as a preparatory stage that would survive in splendid sovereignty. Both Flexner8 and Dewey7 viewed approaches that were not respectful of the continuity and interaction principles as dead ends; it is interesting that they used the same metaphor—watertight compartments—to describe undesirable dichotomies. Dewey warns, “[P]reparation is a treacherous idea. In a certain sense every experience should do something to prepare a person for later experiences of a deeper and more expansive quality.”7(p47) Aware that an unfortunate dichotomy might be a consequence of the “2 + 2” curriculum, Flexner attempted to inoculate against this outcome by explaining that the separate curricular phases would be ephemeral: “The provisional separateness with which medicine has been, for simplicity's sake, at first presented to [the medical student] tends thus ultimately to disappear of itself, and the entire field tends towards something approaching unity.”8(p110) He expected linkages between the initial phase and the second phase to be forged spontaneously, most completely through the progressive acquisition of analytical reasoning skills.
One might assume that a belief in “method” would have provided a convenient escape for Flexner in the face of his mooted question. Instead, he was conflicted. At one point, he cautions against leaving things completely to happenstance, arguing in favor of teaching an integrative principle: “An active apperceptive relation must be established between laboratory and clinical experience. Such a relation cannot be one-sided; it will not spontaneously set itself up in the last two years if it is suppressed in the first two.”2(p59) At another time, he is skeptical of proscriptive formulae and warns against a forced marriage: “Insofar as the early introduction of clinical demonstration seeks to fasten facts, by associating them with their use, it deals with so inconsiderable a body of details that it is bound to be futile.”8(p277)
In Bulletin No. 4, Flexner states, “There is no cement like interest, no stimulus like the hint of a coming practical application.”2(p59) Fifteen years later, he writes, “The argument on behalf of mingling clinical and preclinical subjects in order to interest the student is assuredly not convincing.”8(p112) His vacillations, between permitting separate content areas to fuse spontaneously and creating conditions for their purposeful mingling, are revealing. Flexner's split mind on the topic is emblematic of the ongoing search for a satisfactory answer to the mooted question.
The imperative for organizing or channeling a correlative understanding of two content domains has come to dominate the thinking of curriculum makers. We explored this by considering the opinions of international educational leaders and by examining curricular evolution in one medical school, the Faculty of Medicine at McGill University. We analyzed the school's motives for curricular reform, inferred from a review of annual course calendars. We found the yearning for integration to be omnipresent, as shown in the following examples. The calendar for the 1939–1940 session states, “The close correlation of physiology, anatomy, and biochemistry with clinical medicine is emphasized—not only in the preclinical years, but later in hospital [and] laboratory.”9 The second-year course in the 1947–1948 session “covers in a systematic manner the deviations from the normal of the physiologic and biochemical functions. These are correlated so as to explain symptoms and signs.”10 The calendar for the 1968–1969 session anticipates that the curriculum introduced the previous year will result in “increased incorporation of clinical material into the basic science program of the first two years” and that “the continued integration of clinical material throughout the four years should stimulate student interest.”11
The goals of the 1975–1976 curriculum were to “enable the student to better appreciate the relevance of the basic sciences to clinical medicine.”12 Nearly 20 years later, the 1994 calendar states, “The new curriculum recognizes the importance of a solid database and a multidisciplinary approach to medical education with interdigitation (integration) of clinical and basic science experience.”13
The goal of providing explicit and functional links between preclinical and clinical phases appeared repeatedly in these curricula. Key words included “correlation,” “interdigitation,” “incorporation,” and “integration”; the latter has been subcategorized, toward the end of the 20th century, into “vertical” and “horizontal.” Although our case study has an “N of 1,” we are confident that, should any school embark on a similar review, a belief in the need for integration would prevail. The continued drive for integration is apparent, but its success (at McGill and elsewhere) is questionable. A hint of Flexner's exasperation with the state of affairs is captured in the epigraph at the beginning of this essay.
This incessant quest for the correlation of knowledge domains is also apparent from an overview of reports by opinion leaders. One of the first reports to follow on the heels of Bulletin No. 4 was that published in 1932 by the Commission on Medical Education of the Association of American Medical Colleges (AAMC). It states, “As did Flexner, the Commission stressed the importance of clinically correlating basic science instruction.”14 Much later, in 1984, a panel of the same institution produced a comprehensive document called the Panel on the General Professional Education of the Physician and College Preparation for Medicine (GPEP).15 GPEP recommendation no. 6 deals with the integration of basic science and clinical education. One of the appendices to the report suggests that “the ‘educational moat’ between the basic and clinical science years must be abolished.” GPEP entertains the idea that clinical problems can provide motivation for learning the biomedical sciences, and it makes an intriguing suggestion: “A pool of basic science faculty should be identified who can serve as ‘attending scientists,’ much as senior clinicians assume clinical responsibility.”15 As far as we know, this suggestion, if implemented, has not yet been described in the literature. The report, however, does contemplate an integrative strategy for which there is a precedent—the incorporation of basic sciences teaching in the final months of undergraduate curricula.16 This approach was implemented in 1984 at McGill University and more recently at the University of Pittsburgh. A description of the latter has been published under the alluring title, “Back to the basic sciences: An innovative approach to teaching senior medical students how to best integrate basic science and clinical medicine.”17 Not surprisingly, a review of curricular initiatives from 1906 through 1992 concludes that the theme of integrating the sciences with medical practice has been recurrent.18
After a century of experimenting with tactics aimed at correlating, contextualizing, and harmonizing, medical educators should have made sufficient progress so as to permit the prioritization of other educational concerns. A more recent report would suggest otherwise. The Association of Faculties of Medicine of Canada (AFMC) is currently immersed in a reflective review of medical education in Canada. One of its key recommendations concerns integration; they are exploring strategies to “teach the basic sciences within clinical contexts.”19
Finally, we consider one additional, highly influential commentator: the U.S. accreditation process. The Liaison Committee on Medical Education (LCME) has developed the standards used to evaluate the quality of educational programs. The published guidelines, under the section on curricular management, state, “There must be integrated institutional responsibility for the overall design, management, and evaluation of a coherent and coordinated curriculum.”20 The LCME provides explanatory annotations to assist in the interpretation of its standards; in this instance, the document adds that evidence of coherence and coordination includes “content that is coordinated and integrated within and across the academic periods of study (horizontal and vertical integration).”20 The expectation of undergraduate programs that they provide evidence for systematic attempts at integration is thus seen to represent potent currency in curricular planning and management.
The concept of “competencies” has, of late, loomed conspicuously. For example, the American Medical Association, in its 2007 document, “Initiative to Transform Medical Education: Recommendations for Change in the System of Medical Education,”21 speaks of teaching “core competencies across the medical education continuum in new and expanded content areas that are necessary for practice in the evolving health care system.” The AAMC, jointly with the Howard Hughes Medical Institute, recently commented on medicine's scientific foundation; their report endorses a “competency-based approach to learning” and advocates for curricula that are “integrated across disciplines.”22 Another publication, part of a series on U.S. medical education, explores various models of integration within clerkships; it identifies medical education's ultimate purpose as “[the production of] students who are broadly skilled in the core competencies that transcend all disciplines of medicine.”23 In our opinion, the idea of “competencies” seems to have supplanted or become conflated with “integration.” What does “competencies” mean? There are varied definitions, but most refer to the knowledge, skills, attitudes, behaviors, or values required to accomplish a task or fulfill a role. The term is vulnerable to semantic confusion and must be distinguished from “competence” and “levels of proficiency.” Proponents of the competency-based approach may take comfort in the idea that, through a realignment of education blueprints with a focus on roles, all elements necessary for its successful performance, regardless of their affinity to any given discipline, will be miscible and thus automatically considered. The teaching of “competencies” would seem to obviate the need for targeted attention to integrative forces. A competency-based approach can be regarded as a surrogate for integration. It is integration by stealth. Some have claimed that competency-based instruction is the “Flexnerian revolution of the 21st century.”24 We are not in agreement. Cogent arguments against the competency-based approach may be found elsewhere.25–29 We are concerned that the vocational orientation implicit in its use belongs more to a “pre-Flexnerian” era than to any “post-Flexnerian” era.
Medicine is characterized by dualities,30 including illness and disease, psyche and soma, heal and cure, and nature and nurture. Dualism seems to be inherent to objective reality. Richard Bernstein31 explains that objectivism is linked to an acceptance of a basic distinction between subject and object: “What is ‘out there’ (objective) is presumed to be independent of us (subjects), and knowledge is achieved when a subject correctly mirrors or represents objective reality.” The emergence of this agenda—to seek out universal and exact “correctness”—is generally attributed to Descartes' epistemology. For complex reasons, rationalism (grounded in the abstract, general, and timeless) has come to supplant the humanism (which was focused on the particular, local, and timely) that was prevalent in the Renaissance. The historical trajectory of this monumental shift has been outlined by Stephen Toulmin.32 Modernism's systems of thought and practice are marked by dualism. Perhaps the most tenacious expression of dualism in medicine is the hackneyed phrase, “the art and science of medicine.” The “art” is generally linked to the interpersonal aspects of the patient–doctor encounter and is manifested through excellence in listening skills. Science, in contrast, evokes ideas of diagnostic and procedural skills that are believed to operate in a world that is rational, verifiable, value-free, and universal. One of the most eloquent statements evoking medicine's duality is Owsei Temkin's33: “There is no science of the individual, and medicine suffers from a fundamental contradiction; its practice deals with the individual, while its theory grasps universals only.” In a strikingly influential treatise, George Engel34 proposed applying general systems theory to the “struggle to reconcile the psychosocial and the biological in medicine.” Edmund Pellegrino35 has commented on “an essential contrariety between two fundamentally divergent views of reality” and has identified “salvation themes” (e.g., the teaching of ethics through casuistry) as a potential response. Rita Charon36 has referred to medicine's “insoluble tensions” and suggested that an understanding of narrative form, with a focus on features such as temporality, singularity, and contingency, can provide a relief to the tension.
So far, we have focused on Flexner's reflections on one duality—that of biomedical science and clinical medicine—but he also spoke about the interface of science with humanism. Humanism in the context of medicine represents the fact that patients are humans—They are endowed with individual identity, an awareness of self, and an array of faculties, sensibilities, and behaviors. In addition, a human is a social being whose personality is shaped by the history, mores, and beliefs of the cultures and society in which he or she lives. The knowledge that encompasses what we know about “personhood” and what we understand about people is found in the social sciences and humanities. It is often qualitative or subjective in origin and is of a nature that defies reductionist methods of analysis.
Perhaps one of the most damning criticisms of Flexner is that, by virtue of his muscular defense of the centrality of science and its positivist epistemology, he catalyzed the erosion of the humanities within medicine. A common view of the Flexnerian model is that it placed medicine indissolubly within the universe of science. To advocates of holistic approaches, stark pronouncements by Flexner that link medicine to the natural sciences are as red flags to a bull. His statements in Bulletin No. 4 are almost taunts. At one point, he says, “[M]edicine is part and parcel of modern science. The human body belongs to the animal world.”2(p53) Several pages later, he states, “[I]t matters not in the slightest, from the standpoint of scientific logic, whether the step takes the form of administering a dose of calomel, operating for appendicitis, or stimulating … a frog's brain with an electric current…. The practicing physician and the “theoretical” scientist are thus engaged in doing the same sort of thing.”2(p92)
Criticism regarding Flexner's views on the scope of science was galvanized by his so-called “full-time plan,” a proposal advocating that clinical teachers be fully employed by universities. Many worried that, if adopted in an inflexible manner, this plan would create an insurmountable gap between physicians practicing in the community and those laboring within laboratories and clinical teaching units. The issue raised the ire of Sir William Osler. His letter to the president of Johns Hopkins University, published posthumously in 1962, lambasted Flexner for this “subversive” recommendation.37 The fracas initiated by the full-time plan has had sturdy legs. In an essay published in 1992, with arguments buttressed by allusions to the full-time plan, Alfred Tauber bemoans the exclusion of patients' social and psychic contexts. He concludes with the following:
The physician as minister, ministering to the humane needs of the patient, has always been present and crucial to the compassionate care, but the Oslerian face of Janus is now shining more brightly than when Flexner38 envisioned that “science, once embraced, will conquer the whole.”
In a 2001 article,39 the same protagonists reappear; the article's title, “Osler vindicated: The ghost of Flexner laid to rest,” reveals poignantly which of the two theorists holds sway for the author. The full-time clinician debate continues to fascinate; it represents a key element of a 2006 report entitled “American medical education 100 years after the Flexner report.”40
Flexner was aware of the possibility that his views might be interpreted as inimical to the humanities. In Medical Education: A Comparative Study,8(p11) he wrote,
In respect to the position I have thus far taken, a curious misapprehension not uncommonly arises. The careful scrutiny, reflection, and decision ([that are] the essence of the scientific method) … are sometimes regarded as in conflict with the humanity that should characterize the physician in the presence of suffering. Assuredly, humanity and empiricism are not identical; with equal assurance, one may assert that humanity and science are not contradictory.
A careful reading of the written record will, we believe, substantiate Flexner's claim. His academic background, his beliefs regarding the propaedeutics of medical education, and his accomplishments such as helping to found the Institute for Advanced Study at Princeton University (with one group focused on humanistic studies) all affirm that he was not averse to the humanities. In the Taylorian Lecture entitled “The burden of humanism,”41(p12) which he gave at Oxford in 1929, he stated that humanism must be concerned with the “‘worth-whileness’ of actions.” Flexner may very well have considered the split of humanism from science as a false dichotomy.
We have seen how Flexner struggled with the gap between science and clinical domains and how he tackled the issue of humanism in medicine. He focused on method: “I have tried to point out, first, that as fact-gathering and interpreting activities, science and humanism are one.”41(p13) Inspired by the German educational system, he was indoctrinated with the idea that all sciences share a kinship in scholarship, an idea captured in the German word Wissenschaft. Jerome Bruner,42 in line with Flexner's emphasis on methodology, suggested that discussions of the contrast between differing modes of thought need to shift from an emphasis on the products of humanistic and scientific inquiry to the processes of inquiry.
It is our perspective that the humanities and science, as bodies of knowledge, cannot be integrated. They are irreducibly separate. More to the point: With respect to the care of patients, we believe that physicians do not need to integrate them; they need to be able to apply both kinds of knowledge where each is appropriate. There is nothing unusual about individual persons applying more than one kind of knowledge; architects do it commonly when they use both aesthetics and engineering know-how in the design of buildings. So, we ask ourselves, why have questions regarding medicine's dualities and the urge to seek integration been so persuasive, and the solutions so intractable? We believe that the apparent conflict between science and humanism in clinical medicine has been a consequence of the overwhelming focus on disease theory (which can be expressed as “when someone is sick, it is because they have a disease”). If the goal of medicine is considered to be the discovery and treatment of disease, then the world of clinical medicine stops at the edge of the body. Diseases, from their discovery, have been somewhat abstract: biological entities that are defined and best described by medical science and that are discovered in sick persons when all the other phenomena of illness have been cast aside. In this conceptual frame, the sciences become the priority, and the humanities assume secondary importance—seemingly, being jettisoned. A dichotomy is created and is followed by a perceived need to bridge the gap. On the other hand, if the goal of medicine is understood as the well-being of the patients—defined as the patient's ability to pursue his or her achievable goals and purposes—then all of the knowledge bases that can be recruited toward this end are married in common purpose. An inability to pursue goals and purposes arises from impairments of function, which can occur at any level, from the molecular to the spiritual. Therefore, if the goal is the patient's well-being, with the primary aim being the restoration of function, the clinician's world continues beyond the body into the psychological, social, and spiritual realms, and it requires knowledge from both domains. Common purpose unites these dichotomous spheres.
The eradication of disease continues to be of vital importance, but it needs to be assimilated with, most critically, the restoration of function, which, along with the relief of suffering and compensating for loss, is the essence of healing. An undergraduate medical program crafted to achieve a true synthesis of the humanities and science, through a focus on healing, has recently been described.43 That curricular project is far from being completed, partly because teaching about loss of function, in the basic as well as clinical domains, has not been described in detail in the medical education literature. A critical next step required to move this agenda forward and to begin to apply this alternative framework is the revision and adaptation of medical history-taking and the physical examination to more thoroughly incorporate functional assessment.
Flexner left an indelible imprint on medical education. The debate regarding knowledge integration, which we have argued persists unabated, was in part triggered by his seminal report. This was undoubtedly an unintended consequence. Flexner, at least later in life, was keenly aware of the centrifugal forces pushing the basic sciences and the humanities apart. In his autobiography,44(p354) he reminisces:
I made an effort to view science and humanism as complementary activities. Our ideals, guarded by humanism, are, I contended, themselves open at all times to scientific criticism and analysis, for they too are, ultimately, dependent on knowledge…. This science and humanism form a circle, in which the lifeblood of humanity flows and intermingles.
Although Flexner may have been conflicted about the need to explicitly teach an integrating principle, the value that he accorded scientific criticism and analysis cannot be doubted. Without wishing to diminish the importance of scientific methodology as a unifier, we have posited an additional framework—synthesis via purpose (specifically, personal functioning)—as being appropriate to medical practice.
The contemporary philosopher Toulmin,32 in imagining a postmodern world, identifies the program of postmodernism as one of humanizing modernity. He suggests that we must strive for a balance between “reason” (the legacy of rationalism) and “reasonableness” (with its link to humanism). He states, “In both science and philosophy, then, the intellectual agenda today obliges us to pay less attention to stability and system, more attention to function and adaptability.” With the call to action for a humanist thrust thus framed, we found Flexner's statement in Bulletin No. 4 (in the context of discussing physiology) remarkably prescient: “It is the business of the physician to restore normal functioning: normal functioning is thus his starting-point in thought, his goal in action.”2(p63) Flexner's contributions over the past century have been deconstructed, contextualized, and subjected to historical revisionism. We hope that, by the sesquicentennial anniversary of Bulletin No. 4 in 2060, the analysis will focus less on his alleged boost to the hegemony of science and more on the synergy that he saw between science and an “assertive humanistic spirit.”41(p23)
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Excerpt from “The Practice,” by William Carlos Williams from The Doctor Stories, copyright © 1951 by William Carlos Williams. Reprinted by permission of New Directors Publishing Corp.
William Carlos Williams was born in Rutherford, New Jersey in 1883 and died there in 1963. A graduate of the University of Pennsylvania School of Medicine, Williams is said to have delivered over 2,000 babies in and around Rutherford between 1910 and 1951. Williams claimed to do all his writing at night, and his output was prodigious, including poems, short stories, novels, plays, and his autobiography, as well as numerous essays. He received a posthumous Pulitzer Prize for Pictures From Brueghel and Other Poems and the Gold Medal for Poetry of the National Institute for Arts and Letters. For physicians, the most accessible introduction to his work is The Doctor Stories, edited by Robert Coles.
The physician enjoys a wonderful opportunity actually to witness the words being born. Their actual colors and shapes are laid before him carrying their tiny burdens which he is privileged to take into his care with their unspoiled newness. He may see the difficulty with which they have been born and what they are destined to do. No one else is present but the speaker and ourselves, and we have been the words' very parents. Nothing is more moving.
But after we have run the gamut of the simple meanings that come to one over the years, a change gradually occurs. We have grown used to the range of communication which is likely to reach us. The girl who comes to me breathless, staggering into my office, in her underwear a still breathing infant, asking me to lock her mother out of the room; the man whose mind is gone—all of them finally say the same thing. And then a new meaning begins to intervene. For under that language to which we have been listening all our lives a new, a more profound language, underlying all the dialectics offers itself. It is what they call poetry. That is the final phase.
It is that, we realize, which beyond all they have been saying is what they have been trying to say. They laugh (For are they not laughable?); they can think of nothing more useless (What else are they but the same?); something made of words (Have they not been trying to use words all their lives?). We begin to see that the underlying meaning of all they want to tell us and have always failed to communicate is the poem, the poem which their lives are being lived to realize. No one will believe it. And it is the actual words, as we hear them spoken under all circumstances, which contain it. It is actually there, in the life before us, every minute that we are listening, a rarest element—not in our imaginations but there, there in fact. It is that essence which is hidden in the very words which are going in at our ears and from which we must recover underlying meaning as realistically as we recover metal out of ore.
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What is most real in medicine? What, above all else, do we seek most urgently to know, and in what do we place our greatest faith? A visitor to the contemporary medical school classroom might conclude that we believe in tissue. Organized at the level of the organ, the cell, or best of all, the biomolecule, contemporary medical education posits tissue as the issue. We trust most in the kind of reality we can reach through a stethoscope or CT scanner. What really ails our patient? To find the answer, we are not so interested in talking to the patient. Instead we need to examine a sample of urine or blood, or to inspect a slice of our patient through the microscope. “Yes, yes,” we mutter impatiently as the medical student recites the details of the patient's history, “but what did the MRI show?” What the patient says isn't useless, but it is useful just to the extent that it guides us to order the most appropriate test.
Some will object to this notion. “Don't you know that 80% of clinical diagnoses are right there in the clinical history?1,2 Take your patient with chronic uncomplicated headaches or acute low-back pain. Except in the setting of cancer, infection, or focal neurologic deficits, no further testing is indicated.” Indeed, even if we were to scan all such patients, the treatment plan would typically remain the same as it would have been had we never ordered the diagnostic imaging.3 In most cases, the history is crucial. The answer is found in the words of the patient. If only we ask the right questions and take the time to listen to what the patient has to say, we can get to the diagnosis just as effectively and at much lower cost. So, you see, words do matter.
Touché! But this misses the deeper point. For in the eyes of Williams, to suppose that the physician's primary mission is to arrive at a diagnosis, or even an appropriate plan of therapy, is to overlook a great truth. As Williams sees it, the words are not clues to some deeper reality, a brain tumor or bacterial discitis. The words are not signposts that we follow toward a grander destination—namely, what is really wrong with the patient, understood as an item in the index of a medical textbook. From Williams' point of view, the words are not about something else. Instead, it is the something else—the clinical presentation, past medical history, physical exam findings, laboratory investigations, radiology results, and even the pathologic diagnosis—that conjurs the words. The human patient is not a vehicle for delivering a diagnosis. From the poet's perspective, the illness is a vehicle that brings us face to face with a human being.
From the earliest days of our careers in health care, we are told that the human being is made up of organs, tissues, cells, and so on. The deeper down these strata we excavate, we suppose, the closer we get to the truth about what ails our patient. Williams turns this convention on its head. The world is made up less of molecules and atoms than of stories, the stories that patients tell physicians every day. To be sure, diagnoses matter, and the physician is firmly allied with the patient in the effort to locate and, where possible, eradicate the pathology. Yet the final pathology is ineradicable. After medicine has done its very best, sooner or later every patient still expires. We root out causes of death, but we cannot root out mortality itself. Even the physician, after curing many patients, succumbs.
What is real, what is worth striving for, even in the face of certain death? To see this, we must expand our field of vision and adopt a longer sense of time, one that encompasses not only the history of the patient's present illness but the names and faces of family long-dead and yet to be born. In hopes of discerning genetic patterns of disease we inquire after family histories, but the greatest family history is always the same: birth, life, and death. When we look at life from this perspective, we search less for causes of death than for signs of life. We hunt for a different kind of vital sign, one grounded less in how we die than in how we live, or fail to live. This is the reality Williams chases, the reality of the human story. The question is not so much, “Where is the lesion?” but “What is the story?” What can patients reveal about what it means to be human?
The words are not a clue to reality. Words, finally, are the reality. If we listen intently, sensing them trying to emerge and assisting like able midwives in their birthing, we can hear their music, both timeless and profoundly beautiful. They are the very same words in pursuit of which poets over the ages have invoked the muses. Homer, Aeschylus, Dante, Shakespeare, and yes, even William Carlos Williams—they have all offered up the same invocation. Sometimes the words emerge from thin air, as if by magic. But it is no less magical when they emerge from the mouths of human beings. The muses speak through them as well, and the physician's responsibility—the physician's privilege—is to listen for that music. To hear it, we must know that the words are not just signs of reality, but reality itself.
Richard B. Gunderman, MD, PhD
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Figure. No caption available.
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