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Abstract

OBJECTIVE: To examine the risk of venous thromboembolism and the use of venous thromboembolism prophylaxis in women undergoing laparoscopic hysterectomy.

METHODS: Results of women recorded in a health outcomes, resource utilization, and quality database from 2003 to 2007 who underwent laparoscopic hysterectomy were analyzed. The rate and predictors of venous thromboembolism as well as patterns of venous thromboembolism prophylaxis were examined. Multivariable logistic regression models were developed to determine the incidence of venous thromboembolism and use of any prophylaxis, as well as pharmacologic prophylaxis.

RESULTS: Among 60,013 women, a total of 579 (1.0%) venous thromboembolism events were noted. Venous thromboembolism was diagnosed in 2.1% of women aged 60 years or older and in 2.3% of those with cancer. Women older than 60 years (OR 1.64, 95% CI 1.19–2.26) and with more medical comorbidities (OR 3.07, 95% CI 2.23–4.23) were most likely to have a venous thromboembolism develop. A total of 23,562 (39.3%) patients received no venous thromboembolism prophylaxis, 29,288 (48.8%) received mechanical prophylaxis, and 7,163 (11.9%) received pharmacologic prophylaxis. Women aged 60 years or older (OR 1.56, 95% CI 1.41–1.73), women with more medical comorbidities (OR 1.93, 95% CI 1.71–2.17), those with cancer (OR 3.08, 95% CI 2.75–3.45), and patients treated by high-volume surgeons (OR 1.42, 95% CI 1.33–1.52) were more likely to receive pharmacologic prophylaxis.

CONCLUSION: Whereas patients undergoing laparoscopic hysterectomy are overall at low risk for venous thromboembolism, older women, those with medical comorbidities, and women with cancer are at substantial risk. Venous thromboembolism prophylaxis is highly variable and often not utilized.

LEVEL OF EVIDENCE: III

Venous thromboembolism is the most common preventable cause of hospital-related death.1 In a study of more than seven million patients discharged from acute care hospitals across the United States, postoperative venous thromboembolism on average resulted in more than a 5-day increased length of stay, more than $20,000 in increased costs, and a more than six-fold increase in mortality.2 Over the course of the past three decades, a number of trials have shown that venous thromboembolism prophylaxis is highly efficacious in the prevention of deep venous thrombosis and pulmonary embolism.1

There is little evidence about the incidence of venous thromboembolism and use of prophylaxis against venous thromboembolism in women undergoing laparoscopic gynecologic surgery. Historically, the rate of venous thromboembolism in patients undergoing major open gynecologic surgery without prophylaxis is reported to range from 4% to 45%.1,3 In general surgery, the risk of venous thromboembolism is higher in open surgery compared with laparoscopic surgery. Patients undergoing open appendectomy are 1.8-times more likely to experience a venous thromboembolism, whereas those undergoing open antireflux surgery are more than 24-times more likely to experience a venous thromboembolism than when the procedure is performed laparoscopically.9

Given the apparent lower risk of venous thromboembolism with laparoscopic surgery, evidenced-based recommendations for prophylaxis in patients undergoing laparoscopic surgery have been inconsistent.1,10,11 The American College of Chest Physicians only recommends early ambulation for patients undergoing laparoscopic surgery, unless they have other risk factors for venous thromboembolism.1 In contrast, the European Association for Endoscopic Surgery recommends use of intermittent pneumatic compression devices for all laparoscopic cases lasting 2 hours or more, whereas the American College of Obstetricians and Gynecologists recommends using prophylaxis based on patient and procedure risk factors regardless of whether the procedure is performed open or laparoscopically.10,11

As more major gynecologic procedures are being performed laparoscopically, it is becoming increasingly important to understand the risk of venous thromboembolism in these patients. The objective of our study was to determine the incidence of venous thromboembolism after laparoscopic hysterectomy and investigate the patterns of use of venous thromboembolism prophylaxis in women undergoing these procedures.
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MATERIALS AND METHODS

The Perspective database (health outcomes, resource utilization, and quality database) was used for analysis. The Perspective database is a nationwide, voluntary, fee-supported database developed to measure health outcomes, resource utilization, and quality. More than 500 acute care hospitals throughout the United States contribute data on inpatient hospital admissions. Electronic data updates are submitted on a quarterly basis by each participating institution. Regular audits are performed to ensure the quality and integrity of the source data. In addition to patient demographics, disease characteristics, and procedures, the database collects information on all billed services. As such, the database contains information on all drugs and medications, devices, radiologic tests, laboratory tests, and therapeutic services rendered during a patient's hospital stay. The database used in this study is validated and has been utilized in a number of outcomes studies.12,13 All data were de-identified and approved by the Columbia University Institutional Review Board.

We identified all women who underwent laparoscopic hysterectomy between 2003 and 2007. Patients who underwent laparoscopic subtotal hysterectomy (International Classification of Diseases, 9th Revision, Clinical Modification [ICD-9-CM] code 68.31), total laparoscopic hysterectomy (ICD-9-CM code 68.41), and laparoscopically assisted vaginal hysterectomy (ICD-9-CM code 68.51) were included and are referred to collectively as laparoscopic hysterectomy throughout. Patients who underwent a hysterectomy that was primarily an open procedure and patients who underwent a radical hysterectomy (either open or laparoscopic) were excluded from analysis. The cohort only included patients for whom the operating surgeon and the hospital where the procedure was performed could be identified.

The primary outcomes of interest were the occurrence of venous thromboembolic events and the use of venous thromboembolism prophylaxis. For the analysis of venous thromboembolism, we analyzed the occurrence of deep venous thromboses and pulmonary emboli. Venous thromboembolic events that occurred during the hospitalization of the surgery as well as those requiring readmission during a 60-day postoperative period were recorded.

Venous thromboembolism prophylaxis was stratified as none, mechanical, or pharmacologic. Patients who had either graduated compression stockings or intermittent pneumatic compression devices were coded as mechanical prophylaxis. Patients who received unfractionated heparin, low-molecular-weight heparin (including enoxaparin sodium, tinzaparin sodium, or dalteparin sodium), or fondaparinux sodium were classified as having received pharmacologic prophylaxis. Women who received mechanical prophylaxis in combination with pharmacologic prophylaxis were included in the pharmacologic prophylaxis cohort.

Predictor variables in the analysis included age (younger than 60 compared with 60 years of age or older), race (white, African American, other), year of diagnosis (2003–2005 compared with 2006–2007), primary payer (Medicare, Medicaid, commercial insurance, uninsured), marital status (married compared with single), and area of residence (Midwest, Northeast, South, West). Given the strong association between cancer and venous thromboembolism, we noted the presence of cancer, either of the female reproductive organs (ICD-9-CM codes 179–184.9) or colon and rectum (ICD-9-CM codes 153–154.8) for each patient. The performance of oophorectomy was noted for each patient. Comorbidity was estimated using the Charlson index.14 The Charlson index is a validated system to measure comorbidity in studies of administrative data. The ICD-9-CM coding for calculation of the Charlson index was based on the classification system developed by Deyo et al.15 Hospital characteristics including location (urban compared with rural), teaching status (teaching compared with nonteaching), and size (less than 350, 350–550, more than 550 beds) were analyzed.

The effects of surgeon volume and hospital volume were estimated using annualized procedural volume. Each hospital or surgeon's annual case volume was estimated by dividing the number of patients who underwent surgery by the number of years an individual hospital or surgeon contributed at least one laparoscopic procedure. The distribution of annual surgical volume was inspected visually and cut-points were selected to create tertiles of surgeon and hospital volume, each with similar numbers of patients: low-volume, intermediate-volume, and high-volume, as has been reported in previous work.16,17

The association between clinical and demographic variables and venous thromboembolic events and venous thromboembolism prophylaxis were compared using χ2 tests. Multivariable logistic regression models were developed to determine the clinical and demographic factors associated with the development of venous thromboembolism. For this analysis, thromboembolic events that occurred during the initial hospitalization or during the 60-day postoperative period were analyzed in aggregate. Similar multivariable logistic regression models were developed to determine factors associated with venous thromboembolism prophylaxis. Separate models examining any prophylaxis (mechanical or pharmacologic) and pharmacologic prophylaxis are reported. P<.05 was considered statistically significant. All analyses were performed with SAS 9.2 (SAS Institute).
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RESULTS

A total of 60,013 women who underwent laparoscopic hysterectomy were identified. There were 579 (1.0%) total venous thromboembolism events. Deep venous thromboses were documented in 546 (0.9%) patients, whereas 45 women had a pulmonary embolism develop (0.1%). Of the 546 deep venous thromboses, 521 (95.4%) occurred during the initial hospitalization, whereas 25 (4.6%) occurred in the 60-day postoperative period. Of the 45 pulmonary embolisms, 27 (60.0%) occurred during the initial hospitalization, whereas 18 (40.0%) occurred in the 60-day postoperative period (Table 1).
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Table 2 displays the association between clinical and demographic characteristics and the development of venous thromboembolism. Advanced age, later year of diagnosis, increased comorbidity, and residence in the Midwest were associated with an increased risk for venous thromboembolism (P<.05 for all). The odds ratio (OR) for venous thromboembolism in patients 60 years of age or older was 1.64 (95% confidence interval [CI] 1.19–2.26) compared with younger women, whereas the OR for patients with the most comorbidities was 3.07 (95% CI 2.23–4.23). Patients treated at teaching hospitals as well as those treated at medium or large hospitals were also at increased risk for the development of venous thromboembolism (P<.05 for all). Neither physician volume nor hospital volume was associated with the risk of a venous thromboembolism developing.
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Overall, 23,562 (39.3%) women received no venous thromboembolism prophylaxis, 29,288 (48.8%) received mechanical prophylaxis, and 7,163 (11.9%) received pharmacologic prophylaxis (Table 3). Pharmacologic prophylaxis was more commonly administered to older patients, African American women, patients with Medicare, those with more recent diagnoses, patients residing in the northeast, those treated at urban and teaching hospitals, patients in medium hospitals, those with more comorbidities, patients who underwent oophorectomy, those with cancer, and patients treated by high-volume surgeons (P<.05 for all). Among women younger than 60 years of age, 10.6% received pharmacologic prophylaxis compared with 27.1% of those 60 years of age or older (P<.001). Use of pharmacologic prophylaxis increased from 9.8% between 2003 and 2005 to 14.0% during 2006–2007 (P<.001). Cancer patients received pharmacologic prophylaxis 45.2% of the time, whereas 32.5% of women in the highest comorbidity category received pharmacologic prophylaxis.
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Similar findings were noted in the multivariable analysis (Table 4). Patients 60 years of age or older (OR 1.37, 95% CI 1.26–1.48), those in the highest comorbidity strata (OR 1.23, 95% CI 1.11–1.36), and women with cancer (OR 1.60, 95% CI 1.43–1.79) were more likely to receive some form (any) of prophylaxis. In contrast, patients treated at rural hospitals (OR 0.85, 95% CI 0.80–0.89), teaching facilities (OR 0.94, 95% CI 0.90–0.98), and large hospitals (OR 0.81, 95% CI 0.77–0.85) were less likely to receive any prophylaxis. Patients treated by high-volume surgeons (OR 0.85, 95% CI 0.81–0.89) and at high-volume hospitals (OR 0.85, 95% CI 0.81–0.89) were less likely to receive any prophylaxis.
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We then specifically examined use of pharmacologic prophylaxis (Table 4). Patients older than 60 years of age (OR 1.56, 95% CI 1.41–1.73), those in the highest comorbidity strata (OR 1.93, 95% CI 1.71–2.17), patients with cancer (OR 3.08, 95% CI 2.75–3.45), and African American women (OR 1.19, 95% CI 1.09–1.30) were more likely to receive pharmacologic prophylaxis. Patients at rural hospitals (OR 1.17, 95% CI 1.08–1.27) were more likely to receive pharmacologic prophylaxis, whereas patients at large hospitals (OR 0.71, 95% CI 0.66–0.77) were less likely to receive pharmacologic prophylaxis. Although high-volume surgeons were more likely to administer pharmacologic prophylaxis (OR 1.42, 95% CI 1.33–1.52), hospital volume had no effect on the allocation of pharmacologic prophylaxis. The overall use of prophylaxis as well as pharmacologic prophylaxis both increased with time from 2003 to 2007.
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DISCUSSION

Our findings demonstrate that venous thromboembolic disease occurs in approximately 1% of women who undergo laparoscopic hysterectomy. Certain subgroups of patients with classic risk factors appear to be at increased risk and have a substantially higher rate of venous thromboembolism. Previous work has generally reported a low incidence of venous thromboembolism after gynecologic laparoscopy.18–22 The Gynecologic Oncology Group's randomized trial of laparoscopic hysterectomy for endometrial cancer documented pulmonary emboli in 1% of women.22 An institutional series of women who underwent laparoscopic gynecologic surgery and received mechanical venous thromboembolism prophylaxis reported a 0.2% venous thromboembolism rate among women with benign disease and a 1.2% rate of venous thromboembolism in patients with cancer. The chance of venous thromboembolism increased with the technical complexity of the case, with no venous thromboembolisms in low-complexity cases, 0.5% in intermediate-complexity cases, and 2.8% in high-complexity cases.21 In our population-based analysis, we noted slightly higher rates of venous thromboembolism, 0.9% for benign procedures and 2.3% for laparoscopic hysterectomy for gynecologic cancer.

Although the overall venous thromboembolism rate in our study was relatively low, we noted several high-risk subgroups. Venous thromboembolic disease was documented in 2.1% of women 60 years of age or older, in 2.9% of patients in the highest comorbidity strata, and in 2.3% of patients with cancer. In general, the risk factors for venous thromboembolism after laparoscopic hysterectomy are similar to risk factors for major open gynecologic surgery.1 Other unexpected factors associated with an increased risk of venous thromboembolism included treatment later in the study period and surgery at teaching hospitals or at a larger hospital. These differences in the risk of venous thromboembolism likely reflect disparities in case mix. The risk profile we noted will be helpful in the development of risk stratification strategies.

Overall, the utilization of venous thromboembolism prophylaxis among women undergoing laparoscopic hysterectomy was relatively low. Nearly 40% of patients received no venous thromboembolism prophylaxis; among those who received prophylaxis, many women received only graduated compression stockings. Whereas the low rates of prophylaxis for laparoscopic hysterectomy may be partly attributable to the fact that clear and consistent recommendations for the appropriate prophylaxis are lacking, even in scenarios in which clear evidence-based recommendations are in place, venous thromboembolism prophylaxis is often underutilized.23–27 In a worldwide analysis, 93% of patients undergoing major surgery were at risk for venous thromboembolism, but only 62% received prophylaxis. In this trial, only 54% of women who underwent gynecologic surgery received prophylaxis.26,28

Despite the fact that the use of venous thromboembolism prophylaxis was low, encouragingly we noted that patients who were at highest risk for venous thromboembolism were more likely to receive prophylaxis. Whereas the type of surgical procedure performed appears to be the most important factor in influencing prophylaxis, a number of studies have suggested that age, race, socioeconomic status, and comorbidities also effect the allocation of prophylaxis.23,25–27,29 In addition to patient attributes, it appears that physician and hospital characteristics also influence the patterns of prophylaxis. In particular, we noted that physician volume was an important factor in prophylaxis; patients treated by high-volume physicians were more likely to receive pharmacologic prophylaxis. Our group has previously demonstrated that among patients undergoing open oncologic surgery, both hospital volume and physician volume strongly influence use of prophylaxis.30

We acknowledge several important limitations in our study. Because the primary purpose of administrative data is billing, it is likely that not all thromboembolic events were captured using ICD-9-CM coding.31 The underreporting of venous thromboembolism may have been further compounded in the 60-day perioperative window because patients who were admitted to other facilities for the treatment of venous thromboembolism would not have been captured in our dataset. Although our results undoubtedly underestimate the true incidence of venous thromboembolism, identification of additional events only would have augmented our findings and would have made a stronger argument for venous thromboembolism prophylaxis. We were unable to capture a number of important venous thromboembolism risk factors, including duration of surgery, weight, and previous venous thromboembolism. Additional limitations of administrative data include the inability to perform complete risk adjustment as well as the inability to separate venous thromboembolism prophylaxis from treatment. Given that venous thromboembolism only occurred in 1% of the cohort, it is unlikely that the miscategorization of venous thromboembolism treatment as prophylaxis would have led to substantially different results.

What is the optimal prophylaxis strategy for women undergoing laparoscopic hysterectomy? Although risk is relatively low, venous thromboembolism is a potentially catastrophic surgical complication and is a preventable cause of mortality, which may warrant the use of low-risk mechanical prophylaxis in all patients undergoing laparoscopic hysterectomy. Although the risk of prophylaxis is low, further comparative effectiveness studies incorporating cost and patient preferences are needed in patients at lower risk. Women with risk factors, such as age 60 years or older, multiple medical comorbidities, and cancer, are at substantial risk for the development of venous thromboembolism. We believe that pharmacologic prophylaxis should be considered in these women.1,32

In conclusion, our findings demonstrate that laparoscopic hysterectomy is associated with a higher risk of venous thromboembolism than reported in many previous studies. Patients with risk factors are at substantial risk for the development of thromboembolic events. Current patterns of venous thromboembolism prevention are highly variable across the United States and many women do not receive any type of venous thromboembolism prophylaxis. Venous thromboembolism prevention has become a major focus of quality improvement initiatives on a national level and prophylaxis should be considered in all women undergoing laparoscopic hysterectomy.
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Table 3. Demographic and Clinical Characteristics of the Cohort Stratified by Type of Venous
Thromboembolism Prophylaxis

Venous Thromboembolism Prophylaxis

None Mechanical Pharmacologic* P
Age (y) 23,562 (39.3) 29,288 (18.8) 7,163 (11.9) <001
Younger than 60 22,170 (40.2) 27,190 (49.2) 5,864 (10.6)
60 or older 1,302 (20.1) 2,008 (13.8) 1,209 (27.1)
Race <001
White 16,712 (38.6) 5,248 (12.1)
African American 2,099 (38.7) 743 (13.7)
Other 4,751 (12.2) 1,172 (10.4)
Insurance <001
Medicare 1,780 (43.0)
Medicaid 1, %z (16.9)
Commercial 23,996 (
Uninsured 643 (5
Unknown 907 (52
Diagnosis <.001
2003-2005 41.5) 14,096 (48.7)
2006-2007 11,542 (37.2) 15,192 (48.9)
Marital Status <001
Married 18,880 (50.3) 4,142 (11.0)
Single 7,278 (48.0) 1,949 (12.8)
Unknown 3,130 (43.0) 1,072 (14.7)
Region <001
Midwest 1,699 (10.3) 5,475 (16.9) 1,500 (12.9)
Northeast 2,152 (34.2) 937 (46.7) 1,204 (19.1)
South 11,462 (36.7) 16,025 (51.3) 3,751 (12.0)
West 5,249 (48.6) 4,851 (44.9) 708 (6.6)
Location <001
Urban 20,552 (38.8) 26,033 (19.2) 6,338 (12.0)
Rural 3,010 (12.5) 3,255 (42.5) 825 (11.6)
Teaching hospital <.001
No 14,929 (39.4) 18,827 (49.7) 4,167 (11.0)
Yes 8,633 (39.1) 10,461 (47.4) 2,996 (13.6)
Beds <.001
Fewer than 350 9,834 (10.3) 11,942 (48.9) 2,627 (10.8)
350-550 7,078 (35. 10,060 (50.1) 2,961 (14.7)
More than 550 6,650 (42.9) 7,286 (47.0) 1,575 (10.2)
Charlson index <001
0 19,902 (40.2) 24,656 (19.9) 1,898 (0.9)
1 3,031 (35.9) 3,829 (15.4) 1,576 (18.7)
2 or more 629 (29.7) 803 (37.9) 689 (32.5)
Oophorectomy <001
No 12,543 (41.1) 14,979 (51.1) 3,012 (9.9)
Yes 11,019 (37.4) 14,309 (48.5) 4,151 (14.1)
Cancer <001
No 23,014 (39.9) 28,579 (19.5) 6,125 (10.6)
Yes 548 (23.9) 709 (30.9) 1,038 (45.2)
Physician volume <001
Low 7,463 (37.6) 10,325 (52.0) 2,054 (10.4)
Intermediate 10,316 (51.4) 2,240 (11.2)
High 8,647 (43.1) 2,869 (14.3)
Hospital volume <.001
Low 7,534 (37.8) 9,936 (49.9) 2,449 (12.3)
Intermediate 7,340 (36.8) 10,217 (51.2) 2,388 (12.0)
High 8,688 (43.1) 9,135 (45.3) 2,326 (11.5)

Data are n (%) unless otherwise specified.
* Tnclides patients who réceived sombinstion mechanical wnd pharmacologic provhylas
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Table 4. Multivariable Models of Factors
Associated With Venous
Thromboembolism Prophylaxis

Any Pharmacologic
Prophylaxis Prophylaxis®

Age (y)

Younger than 60 Referent Referent

60 or older 137(1.26-148) 156 (1.41-1.73)
Race

White Referent Referent

African American 0,93 (0.88-0.99) 119 (1.09-1.3

Other

Medicaid
Commercial
Uninsured

Diagnosis
2003-2005
2006-2007

Marital status
Married
Single

Region
Midwest
Northeast
South
West

Location
Urban
Rural

Teaching Hospital
No
Yes

Beds
Fewer than 350
350-550
More than 550

Charlson index
o0
1
2 or more

Oophorectomy
No
Yes

Cancer
No
Yes

Physician volume
Low
Intermediate
High

Hospital volume
Low
Intermediate
High

0.89 (0.85-0.94)

Referent
091 (0.82-1.01)
0.99 (0.90-1.07)
121 (1.05-1.41)

Referent
124 (1.20-1.29)

Referent
0.96 (0.93-1.01)

Referent
1.30 (1.22-1.40)
1.26 (1.20-1.31)
0.69 (0.65-0.73)

Referent
0.85 (0.80-0.89)

Referent
0.94 (0.90-0.98)

Referent
122 (1.17-1.28)
081 (0.77-0.85)

Referent
1.06 (1.01-1.12)
1.23 (1.11-1.36)

Referent
100 (1.05-1.13)

Referent
160 (1.43-1.79)

Referent
108 (0.99-1.08)
0.85 (0.81-0.89)

Referent
110 (1
0.85 (0.81-0.89)

0.79 (0.74-0,

080 (() 72 0.

Referent
146 (1.38-1.54)

Referent
1.04 (0.98-1.11)

Referent
1.6 (1.51-1.82)
0.95(0.89-1.02)
0.45(0.40-0.49)

Referent
117 (1.08-1.27)

Referent
1.03 (0.97-1.10)

Referent
133 (1.25-1.49)
0.71 (0.66-0.77)

Referent
25-1.43)
3(1.71-2.17)

Referent
120 (1.14-127)

Referent
3.08 (2.

Referent
108 (1.01-1.16)
142 (133-1.52)

Referent
097 (0.91-1.04)
0.93 (0.87-1.00)

* Includes patients who reccived combination mechanical and
phasmacslogic,prophylaiis:
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Table 1. Incidence ot Venous Thromboembolic
Disease in Women Who Underwent
Laparoscopic Hysterectomy

During Within
Hospitalization 60 Days Total
DVT 521 (0.87) 25 (0.04) 546 (0.91)
PE 27 (0.04) 18 (0.03) 45(0.07)
Any VTE 544 (0.91) 40 (0.07) 579 (0.96)

DVT, deep venous thrombosis; PE, pulmonary embolism; VTE,
venous thromboembolism.

Data are n (%).

Both PE and DVT may have developed in women and may
have been diagnosed during the initial hospitalization and
during 8 weeks of follow-up with a separate event. All
percentages are based on the total sample (N=60,013).
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Table 2. Incidence of Venous Thromboembolism and Multivariable Analysis of Factors Associated With
Venous Thromboembolism

Patients With

Multivariable

Total VTE [n (%)] Odds Ratio

Age (y)

Younger than 60 55,224 178 (0.9) Referent

60 or older 1,789 101 (2.1) 164 (1.19-2.26)
Race

White 13,325 425 (1.0) Referent

African American 5,429 7 (1. 1.14 (0.87-1.50)

Other 11,259 87(0.8) 0.76 (0.6-0.98)
Insurance

Medicare 4,139 94(2.3) Referent

Medicaid 1,181 37 (09) 0.53 (0.37-0.80)

Commercial 18,816 124 (09) 0.6 (0.49-0.91)

Uninsured 1,156 10 (0.9) 0.60 (0.30-1.20)
Diagnosis

2003-2005 28,945 237 (0.8) Referent

2006-2007 31,068 342 (1) 125 (1.06-1.48)
Marital status

Married 37,557 315 (0.9) Referent

Single 15,178 174 (1L1) 106 (0.87-1.29)
Region

Midwest 11,674 144 (1.2) Referent

Northeast 60 (1.4 n) 0.67 (0.49-0.91)

South 279 (0.9) 0.79 (0.64-0.97)

West 10,808 96 (0.9) 0.92 (0.70-1.21)
Location

Urban 52,923 516 (1.0) Referent

Rural 7,000 63 (0.9) 105 (0.79-1.38)
Teaching Hospital

No 37,923 307 (0.8) Referent

Yes 22,090 272 (12) 134 (1.10-1.64)
Beds

Fewer than 350 24,03 187 (0.8) Referent

350-550 20,099 214 (1.1) 1.28 (1.0:

More than 550 15,511 178 (1.1) 1.29 (1.00-1.
Charlson Index

0 19,456 378 (08) Referent

1 8,436 140 (1.7) 199 (1.62-2.46)

2 or more 2,121 61(29) 3.07 (2.23-1.23)
Oophorectomy

No 30,534 308 (1.0) Referent

Yes 290,479 271 (09) 0.70 (0.59-0.81)
Cancer

No 57,718 526 (0.9) Referent

Yes 2,295 53 (23) 0.81 (0.57-1.16)
Physician volume

Low 19,812 214 (1.1) Referent

Intermediate 20,091 166 (0.8) 0.81(0.66-1.00)

High 20,080 199 (1.0) 0.98 (0.79-121)
Hospital volume

Low 19,919 207 (1.0) Referent

Intermediate 19,915 177 (0.9) 0.89 (0.71-1.10)

High 20,149 195 (1.0) 0.84 (0.66-1.06)

VTE, venous thromboembolism.

Includes deep venous thrombosis and pulmonary embolism at initial hospitalization or during 60-day postoperative period.
Multivariable model adjusted for age, race, insurance status, year of diagnosis, marital status, region of residence, comorbidity, presence
of cancer, hospital location, hospital teaching status, hospital size, performance of oophorectomy, physician volume, and hospital

volume.





