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Abstract

OBJECTIVE: To estimate the extent to which duration and quality of reproductive endocrinology rotations are associated with residents' knowledge of reproductive endocrinology and infertility.

METHODS: An anonymous, multiple-choice survey was provided to 4,744 examinees during the 2008 Council on Resident Education in Obstetrics and Gynecology In-Training Examination. The survey queried residents' experiences on their reproductive endocrinology and infertility rotation, satisfaction with the quality and duration of the rotation, and knowledge of reproductive endocrinology and infertility. Binomial regression was used to estimate the relationship between components of the reproductive endocrinology and infertility rotation and self-reported knowledge of reproductive endocrinology and infertility.

RESULTS: Forty percent of residents described their knowledge of reproductive endocrinology and infertility as poor. Fewer weeks dedicated to reproductive endocrinology and infertility increased the risk of poor knowledge (P<.001). Required vacation during the rotation and non–reproductive endocrinology and infertility coverage more than two times a week was associated with a 40% increase in risk of perceived poor knowledge (relative risk [RR] 1.38, 95% confidence interval [CI]): 1.20–1.60; and RR 1.40, 95% CI: 1.16–1.70, respectively), while 3 hours of didactics per week were associated with a 61% reduction in risk (RR 0.39, 95% CI: 0.31–0.50).

CONCLUSION: A number of residents perceive their knowledge of reproductive endocrinology and infertility to be poor. Conflicting commitments during the reproductive endocrinology rotation results in both lower satisfaction and less knowledge. There is the potential to improve resident knowledge of reproductive endocrinology and infertility, and perhaps other aspects of obstetrics and gynecology training, with focused rotations, including didactics.

LEVEL OF EVIDENCE: II

The Accreditation Council for Graduate Medical Education (ACGME) Program Requirements for Graduate Medical Education in Obstetrics and Gynecology states that “A residency program in obstetrics-gynecology must be a structured educational experience. … While such residency programs contain a patient-service component, they must be designed to provide education as a first priority.1” ACGME also requires residency programs to have an educational curriculum containing training in reproductive endocrinology and infertility. The Council on Resident Education in Obstetrics and Gynecology (CREOG) Educational Objectives for Residency Programs provides guidelines as to the knowledge and skills residents should acquire in reproductive endocrinology and infertility before the completion of residency.2 Programs are required to assess individual resident's knowledge, which is commonly done through an annual standardized test.

Although ACGME advises as to what should be learned, there is considerable flexibility allowed as to how these educational objectives are to be met. Programs therefore have the freedom to set the length of subspecialty rotations, number of didactic hours, and clinical responsibilities. In fact, diversity between programs is encouraged.1 Exposure to reproductive endocrinology and infertility, usually in the form of subspecialty rotation(s), differs in structure between programs. However, it is not known whether the structure of the rotation and subsequent resident experience affects accumulation of reproductive endocrinology and infertility knowledge.

The Society for Reproductive Endocrinology and Infertility (SREI) sought to estimate current and past resident knowledge in this area. By examining CREOG In-Training Examination results between 2004 and 2007, they observed that residents were answering fewer answers correctly in reproductive endocrinology and infertility compared with the overall examination. In addition, they perceived a decline in correct answers to specific questions on reproductive endocrinology and infertility, with declines observed in the specific areas of infertility and reproductive endocrinology and no change observed in the areas of menstrual and endocrine disorders and basic reproductive endocrinology (Fig. 1). It was hypothesized that decreased time or quality or both of teaching on the reproductive endocrinology and infertility rotation might lead to insufficient accumulation of knowledge by residents in this area.

[image: Fig. 1]Fig. 1. Postgraduate year 4 resident Council on Resident Education in Obstetrics and Gynecology (CREOG) scores in Reproductive endocrinology and infertility for years 2004–2007. Data provided by CREOG.Steiner. Resident Education in Reproductive Endocrinology. Obstet Gynecol 2011.



The objective of this study was to estimate U.S. residents' experience on rotations in reproductive endocrinology and infertility, estimate resident satisfaction with their rotations in reproductive endocrinology and infertility, and estimate the extent to which rotation qualities are associated with resident satisfaction and reproductive endocrinology and infertility knowledge.
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MATERIALS AND METHODS

A survey was created to assess resident educational experience in reproductive and endocrinology and infertility. The anonymous, multiple-choice survey was provided to all examinees during the 2008 CREOG In-Training Examination (N=4,744). The CREOG examination is offered annually as a mechanism for evaluating resident cognitive knowledge of obstetrics and gynecology, a requirement for residency programs in Obstetrics and Gynecology.1 The 25-question, investigator-developed survey (including 13 demographic questions) was administered by CREOG at the annual examination, using the CREOG testing format at the time of the annual examination. Sites were instructed to administer the survey before the examination. The survey answer sheet matched that of the CREOG examination (bubble form), and results were tallied using the same scanning system. A total of 4,670 surveys (98.4% response rate) were returned. This analysis includes all 4,670 surveys. The University of North Carolina Institutional Review Board (IRB) determined this analysis to be exempt from required IRB approval.

The primary outcomes for this study were resident satisfaction with the quality of the reproductive endocrinology and infertility rotation, resident satisfaction with the duration of the rotation, and self-reported knowledge of reproductive endocrinology and infertility. Satisfaction with quality and duration of the rotation was determined from the question “In general, which of the following best describes how satisfied you are with the total duration and quality of your rotations in REI?” Four responses were possible including 1) satisfied with both duration and quality; 2) satisfied with duration, not quality; 3) satisfied with quality, not duration; and 4) satisfied with neither duration nor quality. Responses 1 and 3 were coded as satisfied with quality, and responses 2 and 4 were coded as unsatisfied with quality. Responses 1 and 2 were coded as satisfied with duration, and responses 3 and 4 as unsatisfied with duration. Knowledge of reproductive endocrinology and infertility was determined by the question “Which of the following best describes how you would rate your knowledge base in clinical REI?” Responses were limited to 1) Poor 2) Adequate 3) Good 4) Excellent. Categories were dichotomized for analysis.

The cohort was initially described using all 4,670 surveys. For analyses of resident satisfaction with the quality and duration of the reproductive endocrinology and infertility rotation, 3,709 participants were included after excluding 961 residents who did not answer the question. For analyses of resident knowledge of reproductive endocrinology and infertility, 4,515 residents were included after excluding 155, who did not answer the question.

Information collected in the survey included time on the reproductive endocrinology and infertility rotation per year, number of hours of didactic education per week on reproductive endocrinology and infertility, vacation policy for the rotation, coverage of other duties while on reproductive endocrinology and infertility rotation, and Sunday through Thursday night call while on the rotation. All responses were multiple choice. “Not applicable” responses were coded as missing in the analysis. Covariates collected through the survey included postgraduate year, sex, race and ethnicity, marital status, presence and number of children in the family, CREOG region, number of residents in the program, and type of residency program (university or community based). The χ2 test was used to compare the demographics (proportions) by outcome. All covariates were considered as potential confounders and included in the models.

Deidentified CREOG scores were obtained from the 4,744 residents who took the 2008 CREOG examination. Individual, fourth-year CREOG scores (percent correct) in basic reproductive endocrinology, menstrual and endocrine disorders, infertility, and climacteric sections were statistically compared to their score on the entire examination using Poisson regression with a cluster term3 used to designate that scores were being compared within an individual.

For analysis of the survey results, univariable analyses were conducted to determine the most appropriate method for modeling the categorical exposures. Covariates (time on the rotation, didactic hours) having a linear relationship with the outcomes (quality, duration, and knowledge) were modeled as ordinal variables. Categorical variables without a linear relationship were modeled using indicator variables. Potential collinearity between covariates and exposures was explored before modeling using Spearman rank correlation coefficients. Preliminary analyses revealed potential effect modification by postgraduate year. Multiple interaction terms were created to assess for interaction between postgraduate year and each of the exposures. Subsequently three logistic regression models were created, one for each outcome of interest (quality, duration, and knowledge). All three models contained the exposures, covariates, and potential effect modifiers. Likelihood ratio tests were conducted and effect modifiers that were not statistically significant (P<.05) were removed from the model. The models were then analyzed using binomial regression to generate risk ratios. All statistical analyses were conducted using Stata 11.0.
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RESULTS

On the 2008 CREOG examination, postgraduate year 4 residents answered significantly fewer questions correctly on the basic reproductive endocrinology (61% correct), menstrual and endocrine disorders (61%), and climacteric sections (42%) compared with the entire examination (63% correct, P<.001). Scores improved from previous years and were significantly above the entire examination average in infertility (67% in 2008, P<.001).

In total, 4,670 residents completed the anonymous reproductive endocrinology and infertility survey. Duration of rotations varied considerably by postgraduate year and by residents within a postgraduate year (Table 1). Approximately 84% of respondents were permitted or required to take vacation on the reproductive endocrinology and infertility rotation, while 16% were not permitted vacation on the rotation. Excluding those respondents who responded “not applicable,” 80% of residents covered other services while on the rotation. The majority of residents did not have to take night-call while on the rotation. Most residents had some form of didactic lecture on the rotation, most commonly for 1 hour a week (Table 1).

[image: Table 1]Table 1. Resident Experience on the Reproductive Endocrinology and Infertility Rotation and Prevalence of Poor Knowledge and Dissatisfaction



Of the 3,709 residents included in the analysis of the quality and duration of the reproductive endocrinology and infertility rotation, 1,719 (46%) were satisfied with the quality and duration, 738 (20%) were satisfied with the quality but not the duration, 632 (17%) were satisfied with the duration but not the quality, and 620 (17%) were satisfied with neither. Of the 4,515 who were included in analysis of self-assessed reproductive endocrinology and infertility knowledge, 1,784 (40%) described their knowledge as poor, 2,005 (44%) as adequate, 672 (15%) as good, and 54 (1%) as excellent.

Satisfaction with quality, satisfaction with duration, and knowledge were significantly correlated with Spearman correlation coefficients ranging from 0.19 to 0.21. Residents describing themselves as having poor knowledge of reproductive endocrinology and infertility were more likely than residents reporting good knowledge to be in their first year of training (46% compared with 5%, P<0.001), female (79% compared with 69%, P<.001), single (44% compared with 33%, P<.001), and without children (22% compared with 35%, P<.001). Those not satisfied with the quality and duration of their program's reproductive endocrinology and infertility rotation were more likely to be single (42% compared with 34%, P=.003).

Residents reporting less time on the reproductive endocrinology and infertility rotation (required vacation during the rotation, multiple coverage duties during the week on the rotation, frequent night-call), and no didactic hours were more likely to describe their reproductive endocrinology and infertility knowledge as poor (Table 1). Residents with less time on the reproductive endocrinology and infertility rotation and no didactic hours were more likely to be unsatisfied with the duration of the rotation. Residents with conflicting duties on the rotation and having fewer didactic hours were more likely to be unsatisfied with the quality of the rotation.

Required vacation during the reproductive endocrinology and infertility rotation and coverage outside of the rotation more than two times a week were associated with a 40% increase in risk of poor perceived knowledge in reproductive endocrinology and infertility (Table 2). Required vacation, coverage more than three times a week, and call three times a week were also strongly associated with dissatisfaction with duration of the reproductive endocrinology and infertility rotation. Although a required vacation policy had little effect on the perception of reproductive endocrinology and infertility rotation quality, multiple coverage duties elsewhere and frequent call increased the risk of dissatisfaction with the quality of the rotation. Conversely, more didactic hours was associated with reduced dissatisfaction with the quality of a rotation. Three hours of didactics per week was associated with a 61% reduction in risk of poor perceived knowledge.

[image: Table 2]Table 2. Associations Between Reproductive Endocrinology and Infertility Rotation Experience and Resident Knowledge and Satisfaction



Time on the reproductive endocrinology and infertility rotation was not associated with the perceived quality of the rotation (P=.29). The effect of time on the rotation on satisfaction with the duration of the rotation and resident knowledge of reproductive endocrinology and infertility differed by postgraduate year (Ptest of interaction =.006 and Ptest of interaction=.06, respectively). In the first 2 years, time appeared to increase the likelihood of satisfaction with the duration of the reproductive endocrinology and infertility rotation and decrease the probability of poor perceived reproductive endocrinology and infertility knowledge while in later years of training, time appeared to have less of an effect (Fig. 2).

[image: Fig. 2]Fig. 2. A. Probability of satisfaction with duration of reproductive endocrinology and infertility rotation by time on rotation annually and postgraduate year. B. Probability of perceived poor reproductive endocrinology and infertility knowledge by time on reproductive endocrinology and infertility rotation annually and postgraduate year.Steiner. Resident Education in Reproductive Endocrinology. Obstet Gynecol 2011.
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DISCUSSION

This study demonstrates that, subjectively, residents are noting inadequate knowledge in reproductive endocrinology and infertility. Forty percent of residents in obstetrics and gynecology consider themselves to have poor knowledge of reproductive endocrinology and infertility. Although the risk was higher in junior level residents, 40% of senior level residents considered themselves to have only poor or adequate knowledge of reproductive endocrinology and infertility. Low CREOG scores (42%–67% correct answers) in reproductive endocrinology and infertility topics would appear to corroborate resident perceptions. These findings would imply that not all residents are gaining appropriate knowledge in this area during residency. A basic understanding of reproductive endocrine and infertility is vital for the generalist in an outpatient practice. While the generalist spends the majority of their time in the outpatient setting, most of residency is dedicated to inpatient training. Reproductive endocrinology and infertility rotations, in general, provide a unique opportunity for mentored training in an outpatient setting. Menstrual cycle irregularities, climacteric complaints, androgenic disorders, and basic infertility are common issues brought to the general gynecologist for diagnosis and treatment.4,5 While educators may be interested in knowledge accumulation as an endpoint in itself, it is also important to note that resident satisfaction with rotations may ultimately affect choice of future career and subspecialty training.6

A resident's experience on a rotation appears to have a significant effect on their knowledge. These data suggest that compromises made in allocation of a residents' time may have negatively affected education in one of the core Obstetrics and Gynecology education objectives. It is also possible that other aspects of training in Obstetrics and Gynecology have been similarly affected. Competing demands and distractions affect perception of the quality of a rotation and the perception of knowledge acquired. Factors that are associated with a resident's perceived quality of a rotation and subsequent knowledge include limitations on night-call and coverage of off-service duties. Unfortunately a significant percentage of residents (14% of applicable residents) are being pulled more than two times a week from their reproductive endocrinology and infertility rotation and (12% of applicable residents) are taking night-call more than once between Sunday and Thursday during their reproductive endocrinology and infertility rotation.

One could hypothesize that low resident knowledge in reproductive endocrinology and infertility could be due to the introduction of the primary care requirement and the 80-hour work week, which may have disproportionately affected office-based training, such as in reproductive endocrinology and infertility. Recognizing the breadth and limited time of Obstetrics and Gynecology resident training, an increase the duration of rotations, like reproductive endocrinology and infertility, is not always possible. However, the finding that the quality and duration of a rotation appear to be two independent indicators of resident-perceived knowledge allows for potential modifications in training. The duration of the rotation did not ensure quality of the rotation. Quality rotations include limited call and little off-service coverage. These findings suggest that a focused rotation with limited distractions may enhance satisfaction and increase perceived knowledge.

Considering time restrictions in residency, educators may need to reallocate time to address weaknesses in the residents' knowledge at their program. Mid-level providers can be leveraged to alleviate the burden on residents on service rotations. This will allow for more time for education on service rotations and more time to dedicate to educational (nonservice) rotations. A coverage rotation and night float may provide a method to secure dedicated time for educational rotations. Alternatively, vacation maybe considered a “rotation” in the zero sum game of allocation of a resident's rotations (ie, if a resident gets 3 weeks of vacation only 49 weeks, not 52 weeks, are available to distribute among the rotations for that year). Therefore, each rotation will not be “disrupted” by vacation and coverage. Because the effect of rotation duration on reproductive endocrinology and infertility knowledge was most pronounced in the first 2 years of postgraduate training, programs may affect resident knowledge simply by moving the reproductive endocrinology and infertility rotation into the first or second year. Finally, consideration should be given to inducing the tenants of reproductive endocrinology and infertility in other office-based rotations, and the time spend on an reproductive endocrinology and infertility rotation should be more focused on reproductive endocrinology and less on assisted reproductive technologies.

Perceived knowledge was also positively correlated with didactic hours. While these findings may appear intuitive, they provide empiric evidence that didactics are an effective method to expand a resident's knowledge base. Resident training is largely experiential; however, previous research has shown that medical knowledge is promoted most effectively through a mixture of interactive session and didactics.7 Didactic lectures may be used to address CREOG objectives that may be difficult to address experientially (due to the rarity of disease). SREI provides classic references that may be used to support a didactic curriculum.8

The strengths of this study include the high response rate, large number of residents surveyed in an anonymous fashion, and collection of information on covariates and potential confounders. We used multiple measures to assess the quality of resident reproductive endocrinology and infertility education: perceived satisfaction with quality of the rotation, perceived satisfaction with the duration of the rotation, and perceived knowledge of reproductive endocrinology and infertility. A limitation of the study is that because of the anonymous nature of the survey we were not able to link these data to the result of the CREOG examination. Perceived knowledge was used as a surrogate for tested knowledge. Resident physician's perceived knowledge does not always correlate with examination scores,9–11 but standardized examinations may not be the single best method for assessing physician competency.12 While SREI perceived a decline in CREOG scores in reproductive endocrinology and infertility topics, this may be due to differences in the depth or difficulty of the questions or stress on topics no longer taught during residency. This survey did not address knowledge or satisfaction with other rotations or areas of obstetrics and gynecology resident training.

In conclusion, many residents perceive their knowledge of reproductive endocrinology to be lacking. There is potential to improve resident knowledge of reproductive endocrinology and infertility through focused dedicated rotations that limit off-service coverage and call and include didactics. Changes in allocation of residents' responsibility and educational objectives may be needed to improve resident knowledge and satisfaction in this area.
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Table 2. Associations Between Reproductive Endocrinology and Infertility Rotation Experience and
Resident Knowledge and Satisfaction

Unsatisfied With Duration Unsatisfied With
Poor Knowledge of REI Rotation Quality of REI Rotation

Vacation policy

Permitted Ref Ref Ref

Required 1.38 (1.20-1.60) 1.2 (1.10-1.60) 1.05 (0.92-1.21)

Not permitted 1.04 (0.87-1.24) 1.18 (0.99-1.39) 0.75 (0.63-0.90)
Non-REI coverage

Never Ref Ref Ref

Once per wk 0.87 (0.72-1.06) 0.99 (0.84-1.17) 0.90 (0.67-1.12)

Twice per wk 0.81 (0.64-1.02) 1.03 (0.86-1.24) 0.94 (0.73-1.31)

Thrice per wk 1.40 (1.16-1.70) 1.43 (1.18-1.73) 1.28 (1.09-1.49)
Call per wk

Never Ref Ref Ref

Once 0.82 (0.71-0.95) 1.04 (0.87-1.31) 0.91 (0.71-1.08)

Twice 0.80 (0.67-0.97) 1.00 (0.71-1.39) 1.07 (0.88-1.70)

Thrice 1.12 (0.69-1.83) 1.51 (1.09-2.10) 1.29 (1.06-1.57)
Didactic h/wk

None Ref Ref Ref

1 0.73 (0.67-0.79) 0.88 (0.82-0.93) 0.73(0.69-0.77)

2 0.53 (0.45-0.63) 0.77 (0.67-0.88) 0.53 (0.47-0.60)

3 or more 0.39 (0.31-0.50) 0.68 (0.55-0.83) 0.39 (0.33-0.46)

RE, reproductive endocrinology and infertility; Ref, reference.

Data are adjusted risk ratio (95% confidence interval).

Log binomial models included all rotation characteristics and the covariates: sex, postgraduate year, race, marriage status, region,
residency type, number of residents in program, and presence of children in the family. Model for duration also included interaction
terms for time on rotation and postgraduate year.
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Table 1. Resident Experience on the Reproductive Endocrinology and Infertility Rotation and Prevalence
of Poor Knowledge and Dissatisfaction

Entire Cohort ~ Poor Knowledge  Unsatisfied With Duration  Unsatisfied With Quality

(N=4,670) in REI of REI Training of REI Training
Time on rotation (this y)
None 2,938 (55) 1,131 (53) 607 (40) 513 (34)
1-2 wk 315 (8) 134 (44) 154 (55) 97 (35)
3-4 wk 508 (12) 148 (30) 196 (12) 160 (35)
4-5 wk 333 (8) 74 (22) 96 (31) 120 (38)
6 or more wk 692 (17) 139 (20) 133 (21) 187 (29)
P <.001 <.001 .05
Vacation policy
Permitted 3,306 (76) 1,191 (37) 963 (34) 935 (33)
Required 346 (8) 147 (43) 132 (44) 120 (40)
Not permitted 696 (16) 275 (41) 226 (41) 162 (29)
P .05 <.001 005
Non-REI coverage
Never 595 (13) 164 (28) 187 (33) 188 (33)
Once per wk 1,255 (28) 241 (19) 376 (31) 387 (32)
Twice per wk 699 (15) 131 (19) 243 (36) 240 (35)
Thrice per wk 384 (8) 129 (34) 191 (51) 196 (52)
Not applicable 1,634 (36) 1,092 (71) 346 (42) 228 (28)
P <.001 <.001 <.001
Call per wk while on
rotation
Never 2,382 (57) 939 (40) 731 (36) 702 (35)
Once 1,288 (31) 1402 (32) 396 (34) 351 (30)
Twice 447 (11) 146 (33) 149 (38) 134 (34)
Thrice 62 (1) 25 (41) 32 (60) 27 (51)
P <.001 .001 .003
Didactic h/wk on
rotation
None 362 (8) 177 (50) 163 (49) 194 (59)
1 1,455 (32) 393 (27) 512 (37) 534 (39)
2 760 (16) 126 (17) 245 (33) 218 (30)
3 or more 595 (13) 111 (19) 164 (29) 136 (24)
Not applicable 1,417 (31) 961 (72) 265 (39) 163 (24)
P <.001 <.001 <.001

REI, reproductive endocrinology and infertility.

Data are n (%).

* Percentages are the number of residents in the entire cohort at that level of exposure.

" Percentages are the number of residents at the level of exposure with the outcome (poor knowledge, unsatisfied with quality or
duration) divided by the total number of residents at the level of exposure that answered the question. Denominator differed by
outcome, as response rates differed by question.





