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Diversity does not equal disparity: How cultural
competence can overcome

Frederick P. Beavers, MD,a and Bhagwan Satiani, MD, MBA,b Washington, DC; and Columbus, Ohio
Despite steady improvement in the overall health of the U.S.
population, racial and ethnic minorities, with few excep-
tions, experience higher rates of morbidity and mortality
than non-minorities.1

Less than a decade ago, the Institute of Medicine (IOM)
published a report detailing the disparities that exist in health
care. Many articles since that report have documented the
inability of our health care system to provide access to and
deliver equivalent results to all Americans.2-5 The election of
the first African American President of the United States of
America (USA) has generated a concern that barriers to equal-
ity and equity will no longer be addressed.

DIVERSITY, EDUCATION AND HEALTH CARE

Minimal attention had been paid to the topic of the
quality of health care until the publication of the Flexner
report in 1910.6 One chapter was devoted to the medical
education of African Americans, and one to women.

The chapter dealing with the education of the African
American physician was sparse. The report listed seven medi-
cal schools that trained African Americans. Two of the seven—
Howard University and Meharry Medical College—were
found to be adequate. There was no mention on the number
of students or graduates. However, Flexner’s thought on
training African American physicians was clear: “The practice
of the negro doctor will be limited to his own race, which in its
turn will be cared for better by good negro physicians than by
poor white ones.”6 The implication was that well-trained
physicians of the same background would deliver better re-
sults. This viewpoint is still held today by some segments of
the health care and educational field and has driven social and
legal policy with attempts at increasing the number of minor-
ity physicians.

With respect to the training of female physicians, the
report listed 91 coeducational medical schools, of which 3
were devoted to female trainees only. The total number of
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graduates in 1909 was 162. Flexner’s summation was: “If all
institutions do not receive women, so many do, that no
woman desiring an education in medicine is under any disabil-
ity finding a school to which she may gain admittance. Her
choice is free and varied.”6 The effect on women’s health by
training female physicians, if any existed, was not pub-
lished.

Opportunities for both African Americans and women
were limited. During the last three decades, however, the
gender difference has been resolved; the gap between male
and female applicants to and graduates from medical
schools in the USA has been closed.7 Unfortunately, it has
not been the case for minorities. Recent Supreme Court
rulings have led to an alteration in admission policies to
schools, lessening the effect of race, and negatively affecting
matriculation rates of under-represented minorities.8-11

This has negatively affected matriculation rates of minori-
ties; therefore, the current legal climate may make it diffi-
cult to close the gap on disparities.

DIVERSITY AND OUTCOMES

Research into health care disparities has begun to look
at the problem in three ways: patient, provider, and the
system. Past studies have highlighted differences between
men, women, whites, and African Americans. However,
with the shift in demographics, diversity has taken on a
broader meaning. Research incorporating Hispanics, Asians,
and Native Americans into the data set is available and
continues to show differences in outcomes.

The second area of recent study involves the health care
provider. Studies show that minority patients tend to be
treated by minority physicians in clustered health care
environs, such as hospitals and nursing homes.12,13 How-
ever, there are little data summarizing outcomes in these
communities. What is known is that a disproportionate
number of African Americans, Hispanics, and Native Amer-
icans are uninsured or underinsured; therefore, it may not
be enough to simply increase diversity within the pool of
physicians. Resources are needed.

Because race is now less of a factor in the admissions
process, increasing the number of minority physicians may
be problematic. It will therefore be important to educate
the existing population of physicians about the current
health disparities and the role they may play in eliminating
them. The assumption that language and cultural barriers
can be easily overcome and objective assessments made
about patients’ conditions is not confirmed by research.
Studies show even amongst physician groups that report no

racial or gender bias, decisions about patients’ conditions

1S
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and the accompanying treatment may be guided by past
experiences and thoughts.14-16

The third area of study involves the systems that deliver
health care. Studies show a disproportionate number of
minority patients do not have health insurance. Of those
who do, most are underinsured or are covered by Medicare
or Medicaid. Medicaid tends to restrict access to facilities,
physicians, and treatments and, therefore, may contribute
to disparities.1 The patients who participate in those plans
also tend to have more comorbidities. Addressing this
contributing factor will almost certainly require a major
overhaul of health care delivery.

CULTURAL COMPETENCE

“Culture” refers to integrated patterns of human behavior
that include the language, thoughts, actions, customs, be-
liefs, and institutions of racial, ethnic, social, or religious
groups. “Competence” implies having the capacity to func-
tion effectively as an individual or an organization with the
context of the cultural beliefs, practices, and needs presented
by patients and their communities”17

Because of the negative financial and social effect health
care disparities have on society in the USA, a push has been
made to address cultural challenges in medical education.
The American Association of Medical Colleges suggests
that a cultural competency curriculum be an integral part of
the education, not an add-on that is voluntary. This is an
intuitive endeavor not supported by much clinical research.
The hope is that the curriculum will provide a foundation
for future physicians to deal with the diverse population of
patients they will encounter.

The Society for Vascular Surgery (SVS) is the largest
group representing vascular specialists and thus is well
suited to accomplish several goals necessary to strive for
cultural competence. A diversity initiative by the SVS must
concentrate on three separate aspects that are all critically
important to the success of such an effort:

First, the SVS should lead the effort to address dispar-
ities in the care for patients with vascular diseases.

Second, the SVS should encourage under-represented
groups to choose vascular surgery as a career. During the
Vascular Annual Meeting in 2008, a representative from
the American Academy of Orthopedics presented the ef-
forts of that society in attracting a more diverse member-
ship. One of the avenues pursued was to develop and teach
a cultural competency curriculum. The byproduct of
“teaching” the course is introducing the option of ortho-
pedic surgery to a group of medical students who would
not ordinarily consider it as a career option, thus potentially
diversifying its membership. A similar endeavor pursued by
the SVS may be successful as well. The contribution by
Kane and her colleagues18 studies the vascular surgery
trainee pool and compares the racial, ethnic, and gender
composition to the population in the USA.18 They point to
some isolated examples of successful recruitment of these

under-represented groups by some specialties.
Third, the diversity initiative must look inward and
focus on the membership and leadership within. A laudable
goal is for the SVS to be a diversity-competent professional
organization, which will enable it to unleash the consider-
able talent that surely resides within its membership.

CONCLUSION

This supplement will explore several of the aforemen-
tioned topics. Articles summarizing data of known out-
comes with respect to vascular disease amongst African
Americans, Hispanics, and female cohorts are included, a
review of diversity within a regional society is presented,
and finally, the rationale behind promoting a diverse work-
force, the route that maybe chosen to achieve that goal, and
positive outcome that can occur is summarized.
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Uninsured South Florida vascular surgery patients
are less likely to receive optimal medical
management than their insured counterparts
Dante Yeh, MD, Monique Jones, MS, Carl Schulman, MD, MSPH, Jagajan Karmacharya, MD, FRCS,
and Omaida C. Velazquez, MD, Miami, Fla

Objective: Vascular disease is the most prevalent condition in patients aged >60 years, leading to increasing complications
associated with their comorbid conditions. Poor medical compliance could be one reason why the rate of complications
may be higher in this patient population, particularly the uninsured. This study was conducted to better assess rates of
medication compliance in vascular surgical patients.
Methods: Consecutive patients seen in vascular clinics at a busy tertiary academic center were prospectively studied.
Physicians and physician assistants used a standardized questionnaire to collect patient data and evaluated patients for
coexisting medical conditions and medication use. Optimal medical therapy was defined according to the 2006 American
Heart Association (AHA)/American College of Cardiology (ACC) “Guidelines for Secondary Prevention for Athero-
sclerotic Vascular Disease.” Data were analyzed using multivariate regression.
Results: During the 4-month study period, 180 consecutive patients (47% men) were seen in vascular surgery clinics. Most
patients (79%) were nonsmokers and only 21% admitted to smoking. Comorbid conditions surveyed included hypertension in
141, diabetes mellitus in 56, coronary artery disease in 24, hypercholesterolemia in 89, and chronic renal failure in 13; of these,
61% were insured and 39% had no insurance. Overall, only 31% of all patients were receiving adequate medical therapy for their
comorbid conditions, and about 66% were receiving suboptimal medical treatment for their vascular disease. Uninsured
patients were less likely (19%) than insured patients (39%) to receive optimal medical therapy (P � .012). Lack of insurance was
a predictor of suboptimal medical therapy for hypertension (odds ratio [OR], 3.13; 95% confidence interval [CI], 1.20-8.16;
P � .016), hypercholesterolemia (OR, 5.1; 95% CI, 1.87-13.88; P � .001), peripheral arterial disease (OR, 13.32; 95% CI,
2.84-62.54, P < .001), and any disease overall (OR, 2.43; 95% CI, 1.21-4.88, P � .012). Overall, men and women were
equally likely (68%) to receive suboptimal medical therapy; however, women were significantly more likely to be undertreated
for coronary artery disease (OR, 0.022; 95% CI, 0.0017-0.293; P < .001).
Conclusions: Compliance with optimal medical therapy for secondary risk factor management amongst our vascular
surgery patients is low. Uninsured patients are less likely to receive optimal medical therapy than their insured
counterparts. This survey provides sobering statistics regarding medical compliance in our population. This issue deserves
further study and may indirectly affect outcomes in minority groups that are disproportionately represented in our

uninsured patients. ( J Vasc Surg 2010;51:4S-8S.)
Coronary artery disease (CAD), peripheral arterial dis-
ease (PAD), and carotid artery stenosis (CAS) are clinical
manifestations of systemic atherosclerotic disease. In the
United States, CAD represents 20% of all deaths1 and
corresponds to $156.4 billion in estimated indirect and
direct costs.2 PAD prevalence increases significantly with

From the University of Miami/Miller School of Medicine.
Competition of interest: none.
The editors and reviewers of this article have no relevant financial relation-

ships to disclose per the JVS policy that requires reviewers to decline
review of any manuscript for which they may have a competition of
interest.

Presented at the Twenty-second Annual Florida Vascular Society Scientific
Session, Orlando, Florida, April 23-26, 2009, and at the Florida Chapter
American College of Surgeons, Palm Coast, Florida, May 22-24, 2009.

Correspondence: Omaida C. Velazquez, MD, FACS, Jackson Memorial
Hospital, Department of Surgery, 1611 NW 12th Ave, East Tower 3016,
Miami, FL 33136 (e-mail: ovelazquez@med.miami.edu).

The editors and reviewers of this article have no relevant financial relation-
ships to disclose per the JVS policy that requires reviewers to decline
review of any manuscript for which they may have a competition of
interest.

0741-5214/$36.00
Copyright © 2010 by the Society for Vascular Surgery.

doi:10.1016/j.jvs.2010.01.035

4S
age and is associated with increased mortality rates due to
cardiovascular disease. Even after surgical interventions,
almost half of PAD patients die within a median of 44
months’ follow-up, mostly from cardiovascular causes.3 In
fact, a higher mortality rate is prevalent amongst patients with
PAD than patients with angina.4 Furthermore, 30% of isch-
emic strokes are caused by carotid artery atherosclerosis, add-
ing an even higher direct and indirect burden to our health
costs.5 Because of their high association with CAD and car-
diovascular-related death, PAD, abdominal aortic aneurysm
(AAA), and symptomatic CAS are termed CAD equivalents.

There are numerous preventive strategies to reduce the
morbidity and mortality associated with cardiovascular-
related disease. Randomized trials have demonstrated the
efficacy of antiplatelet therapy, 3-hydroxy-3-methylgluatryl
coenzyme A (HMG CoA) reductase inhibitors (statins),
angiotensin-converting enzyme (ACE) inhibitors, and �-
blockers in decreasing ischemic events such as stroke and
myocardial infarction and in decreasing overall mortality rates
from vascular death.6-9

Even a modest decrease of blood pressure of 10 mm Hg

systolic and 5 mm Hg diastolic with any hypertensive
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therapy can significantly reduce the incidence of stroke,
CAD, and total cardiovascular mortality.10 The routine
postsurgical use of statins has also been shown to reduce the
need for procedures such as coronary artery bypass grafts,
carotid endarterectomy, and peripheral vascular revasculariza-
tions and to decrease the rate of cardiac events.11,12 Statin use
also significantly reduces the incidence of new or worsening
claudication,13 improves walking distance,14 and decreases
the incidence of graft occlusion.15 Better glycemic control in
diabetic patients and smoking cessation in former smokers are
correlated with reduced risk of stroke.16, 17

In an endeavor to decrease morbidity and mortality in
patients at high risk for cardiovascular-related disease, the
American Heart Association (AHA) and the American Col-
lege of Cardiology (ACC) published guidelines for the sec-
ondary prevention of myocardial infarction and cardiovascular
death by optimizing medical treatment and risk factor modi-
fication.18 However, under-recognition of PAD and other
noncoronary artery atherosclerotic diseases is associated with
suboptimal medical management of cardiovascular disease risk
factors.19

The purpose of this study was to evaluate the rates of
medical compliance with best medical therapy in our own
population of patients. We also tested the hypothesis that
patients without insurance were less likely to receive best
medical therapy compared with their insured counterparts.

METHODS

This study was approved by the Institutional Review
Board of the University of Miami/Miller School of Medi-
cine, which waived the requirement for informed consent.

Patients. A prospective observational study was con-
ducted on all patients seen at vascular surgery clinics affili-
ated with the University of Miami between August 28 and
November 3, 2008. Physicians and physician assistants used
a standardized questionnaire to assess patients during their
preoperative, postoperative, and consultation office visits.
Inquiries were made specific to the reason for the visit.
Comorbid medical conditions were documented, includ-
ing hypertension, diabetes mellitus, CAD, hypercholester-
olemia, and chronic renal insufficiency, as were smoking
status, insurance status, gender, and medication usage by
class, including �-blocker, calcium channel blocker, di-
uretic, ACE inhibitor or angiotensin-receptor blocker, an-
tiplatelet agent, and statins. All answers were recorded as
subjectively reported by the patient.

No attempt was made to correlate the responses with
objective measures such as blood pressure measurements,
hemoglobin A1C, total cholesterol panels, or bleeding
times. In addition, we did not distinguish between symp-
tomatic or asymptomatic patients when the visit was for
PAD or CAS. Pain scores, likewise, were not recorded.

Lack of insured status was defined as lacking any form
of insurance, including Medicare or Medicaid. Confirma-
tion of insurance status was performed by query of the
administrative database: CANECare and CERNER.

Definitions. For each comorbid condition, we de-

fined classes of medications that were consistent with opti-
mal medical therapy as defined by the AHA/ACG 2006
“Guidelines for Secondary Prevention for Patients With
Coronary and Other Atherosclerotic Vascular Disease.”20

The following is a summary of our definition of optimal
medical therapy:

● hypertensive patients taking an antihypertensive of any
class;

● diabetic patients (we did not distinguish between type
1 and type 2) taking insulin or an oral hypoglycemic;

● diabetic patients taking an ACE inhibitor unless con-
traindicated;

● patients who reported CAD taking a �-blocker and an
antiplatelet agent;

● patients with hypercholesterolemia taking a statin;
● patients with carotid artery stenosis taking an anti-

platelet agent;
● patients with peripheral vascular disease taking an an-

tiplatelet agent, a �-blocker, and a statin; and
● patients with chronic kidney disease taking an ACE

inhibitor; and
● tobacco cessation for all.

Statistical analysis. Descriptive statistics were calcu-
lated for all variables. Univariate analysis was performed to
determine the association of insurance status, gender, and
smoking on the receipt of adequate therapy for each co-
morbid condition, including hypertension, diabetes mellitus,
CAD, hypercholesterolemia, chronic renal failure (CRF),
PVD, CAS, and AAA. For variables significant on univariate
analysis, multivariate regression was used to determine inde-
pendent predictors of suboptimal medical therapy. Results are
reported as odds ratios (OR) with 95% confidence intervals
(CI), and significance was considered at P � .05. Data were
analyzed using Stata 10.1 software (StataCorp LP, College
Station, Tex).

RESULTS

Between August 28 and November 3, 2008, 180 pa-
tients were evaluated. Seven did not have completed ques-
tionnaires and were excluded from the statistical analysis.
The remaining 173 patients were included in our study, of
which 82 were men (47%). The mean age of the patients
overall was 62.9 years � 13.4. The reasons for clinic visit
included peripheral vascular disease in 82, CAS in 13,
aneurysmal disease (thoracic, abdominal, iliac, mesenteric,
renal) in 34, lower extremity venous disease in 29, and 15
patients with a variety of other vascular conditions, includ-
ing iliac artery stenosis, hemodialysis access, aortic dissec-
tion, thrombosed vein excision, stenosis after a gun shot
wound, brachiocephalic artery stenosis, pseudoaneurysm,
Raynaud disease, and aortic coarctation (Fig 1). There were
37 self-reported smokers (21%). Comorbid conditions sur-
veyed included hypertension in 141, diabetes mellitus 56,
CAD in 24, hypercholesterolemia in 89, and CRF in 13
(Fig 2).

Uninsured patients comprised 39% of the population
and insured patients comprised 61% (Fig 3). Overall, only

31% of patients were receiving adequate medical therapy for
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their comorbid conditions, with nearly two-thirds of pa-
tients receiving suboptimal medical treatment for their
vascular disease. Uninsured patients were less likely
(19%) than insured patients (39%) to receive optimal
medical therapy (P � .012; Fig 4). Lack of insurance was
a predictor of suboptimal medical therapy for hyperten-
sion (OR, 3.13; 95% CI, 1.20-8.16; P � .016), hyper-
cholesterolemia (OR, 5.1; 95% CI, 1.87-13.88; P �
.001), PAD (OR, 13.32; 95% CI; 2.84-62.54, P � .001), and
any disease overall (OR, 2.43; 95% CI, 1.21-4.88, P � .012;

Fig 1. The main reasons for office visits were peripheral arterial
disease (PAD), carotid stenosis (CS), aneurysmal disease, and
lower extremity vascular disease.

Fig 2. Comorbid conditions surveyed included hypertension
(HTN), diabetes mellitus (DM), coronary artery disease (CAD),
hypercholesterolemia, and chronic renal failure (CRF).

Fig 3. Almost 40% of patients in the study were uninsured (red
slice).
Fig 5). For all comorbid conditions, men and women were
equally likely to receive suboptimal therapy; however,
women were significantly less likely to receive optimal therapy
for CAD (OR, 0.022; 95% CI, 0.0017-0.293; P � .001;

Fig 4. Graph shows percentages of insured and uninsured pa-
tients who received optimal medical therapy.

Fig 5. Graph shows percentages of insured and uninsured patients
receiving suboptimal medical therapy by comorbid condition. CAD,
Coronary artery disease; CRF, chronic renal failure; CS, carotid ste-
nosis; DM, diabetes mellitus; HTN, hypertension; PAD, peripheral
arterial disease. *P � .05.

Fig 6. Women were likely to receive suboptimal therapy. Coro-
nary artery disease (CAD).
Fig 6).
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DISCUSSION

The results of our study are consistent with previous
publications on suboptimal medical management.15,21-30

Even in ideal conditions, the success rates in reaching
national targets are dismal. In a study of a socioeconomi-
cally homogeneous, multiethnic, well-educated population
with comprehensive medical benefits, �80% failed to
achieve blood pressure control despite full access to and
active participation in the community’s medical care sys-
tem.31 In addition, physicians seldom increase the dose of
antihypertensive medications or try new treatments in hy-
pertensive patients, despite frequent visits for health care.22

Smoking cessation is associated with a significant de-
crease in stroke risk in only 2 years, and by 5 years after
cessation, stroke risk returns to the level of nonsmokers.17

Strategies proven to double cessation rates include nicotine
replacement therapy32 and antidepressant therapy.32 In
addition, simple strategies such as agreeing to a date on
which the person would stop, discussion of previous diffi-
culties in stopping, and giving the patient a booklet are
effective in improving spontaneous quit rates.33 Despite
these strong data, vascular surgeons have not taken strong
proactive roles in assisting with smoking cessation. A small
retrospective case review found that nicotine replacement
therapy was recommended in �5% of current smokers, and
no patients were referred to a smoking cessation class.26

There are many reasons for suboptimal risk factor man-
agement. Some patient factors cited are lack of insurance, lack
of a high school diploma, exposure to violence, lack of a
regular source of care,34 minority status, lack of a telephone,35

and financial cost.36 Physician factors include lack of aware-
ness of clinical trial results, delay in translation to clinical
practice, and discrimination (conscious or subconscious).

Optimal medical therapy requires increased attention
and vigilance by the vascular surgeon. Evidence shows
patients are more likely to improve compliance after a
surgical intervention, and vascular surgeons are uniquely
influential in improving medical care.21 At our university,
the monthly cost of a combination of aspirin, lisinopril,
metoprolol, and rosuvastatin is as low as $20. Instituting a
policy of aggressive medical management in all vasculopathic
patients may prove to be cost-effective considering the cost of
a single nonfatal myocardial infarction or a single nondisabling
stroke. Potential strategies to improve risk factor modification
include an in-hospital educational program,37 community-
wide education,38 offering free medical care,39,40 and the use
of an evidence-based therapy approach.24

Our study has several limitations. First, there is a lack of
statistical power due to small sample size. Even with the
small numbers, however, significant differences became
apparent, and these numbers are likely to remain significant
with a larger population of patients.

Second, despite being a prospective trial, our data were
limited and at times incomplete. We did not distinguish
whether patients were symptomatic or asymptomatic. We recog-
nize that this is an important factor in patient compliance and

emphasize that future studies should take this into account. In
addition, demographic factors such as household income, edu-
cational level, and employment status were not recorded. It is
probable that there are additional confounding factors.

Third, and most important, almost the entire data set
was self-reported by patients and is therefore subject to
recall bias. Because of financial and time constraints, we
could not use methods such as pharmacy refills or pill
counts to corroborate patients’ responses. It would have
been extremely helpful if we could have discerned whether
a patient was prescribed a medication and failed to fill it or
was never prescribed the drug in the first place, and whether
a generic alternative was available. No attempt was made to
independently and objectively verify patients’ responses; thus,
we may possibly have over-estimated or under-estimated the
rates of medication usage. However, we concluded that this
approach was justified because patients’ awareness of their
comorbid conditions and a basic understanding of their
medications are probably reflective of their medication
usage. Our sample is reflective of real-world conditions.

Fourth, this study was conducted at a single center.
Although the University of Miami is a tertiary academic
setting, our patient population includes a mixture of white,
Hispanic, and African American, and both insured and
uninsured patients, and is likely representative of the overall
patient population in Miami. However, we recognize that
the conclusions may not be universally applicable.

CONCLUSIONS

At our busy tertiary academic vascular clinics, we found
that only 31% of our patients were receiving optimal medical
therapy for their comorbid conditions. Uninsured patients,
who were disproportionately represented by minority groups,
were less likely to receive optimal medical therapy than their
insured counterparts. Women were less likely to receive opti-
mal medical therapy for CAD. These significant differences
among the female vs male patients need to be further under-
stood and addressed as we strive for optimal management of
patients with vascular disease. This survey provides sobering
statistics regarding medical compliance in a real-world medical
practice. We are currently designing a comprehensive inter-
vention to optimize medical management and hope to imple-
ment it into our practice in an effort to improve cardiovascu-
lar outcomes, improve patient quality of life, and deliver
evidence-based cost-effective care.

We would like to thank Ileen Pringle, ARNP, and Eugene
Knight, ARNP, for their invaluable assistance in collecting the
data and facilitating the execution of this project.
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Gender trends in the repair of ruptured abdominal
aortic aneurysms and outcomes
Leila Mureebe, MD,a Natalia Egorova, PhD, MPH,b James F. McKinsey, MD,c and
K. Craig Kent, MD,c,d Durham, NC; New York, NY; and Madison, Wisc

Background: This study evaluated gender-specific trends in the diagnosis and treatment of ruptured abdominal aortic
aneurysms (rAAAs) in the United States Medicare population.
Methods: The Medicare beneficiary database (1995 through 2006) was examined for patients with rAAAs using
International Classification of Diseaes, 9th Edition, Clinical Modification (ICD-9-CM) codes. Codes for endovascular
aneurysm repair (EVAR) were only available for the year 2000 forward, and thus, analysis of EVAR was limited to 2000
through 2006. Proportions were analyzed by �2 and continuous variables by t-test. Factors associated with 30-day
mortality and discharge home after surgery were analyzed by multivariate logistic regression. The effect of gender and
repair type (open or EVAR) on death and the probability of discharge to home after repair were also evaluated.
Results: The rate of hospitalizations per 100,000 Medicare fee-for-service beneficiaries for men decreased by 52% (from
40 to 19) and by 36% for women (from 11 to 7). The observed 30-day mortality rate was overall 7.7% higher for women
vs men. The mortality rate for women was higher by 8.9% for open repair and higher by 7.1% for EVAR vs men. Female
gender was associated with increased risk of death in multivariate analysis after controlling for age, year, and type of
procedure. Women were 9.8% less likely to be discharged to home after rAAA repair, regardless of the type of repair.
Conclusion: In addition to the fact that we have failed to realize a change in the number of women diagnosed with or treated
for rAAA, a significant gender difference remains in the outcomes after treatment for rAAA. This differential is present in both

the 30-day mortality rate and in the potential to be discharged to home after repair. (J Vasc Surg 2010;51:9S-13S.)
Ruptured abdominal aortic aneurysm (rAAA) remains
among the most morbid diagnoses in vascular surgery.1

Without intervention, 30-day mortality rates are 90%.2 We
previously reported a significant decrease in the number of
patients who have a diagnosis of rAAA and undergo treat-
ment, without a corresponding change in repairs of intact
AAA.3,4 Our prior report revealed significant differences
between men and women diagnosed with rAAA and then
treated. We revisited the data to specifically inquire about
the effect of gender on specific outcomes of rAAA. We
evaluated the gender bias with respect to 30-day mortality
and the likelihood of being discharged to home after pro-
cedures for rAAA.

METHODS

Data sources and study population. The Medicare
Inpatient Standard Analytical files from 1995-2006 were
used to identify discharges with the International Classifi-
cation of Diseases, 9th Edition, Clinical Modification (ICD-
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9-CM) diagnoses code of 441.3 (aortic abdominal aneu-
rysm, ruptured, any position). The Medicare Inpatient
Standard Analytical file contains data on all Medicare-
reimbursed hospitalizations, except those delivered to ben-
eficiaries enrolled in Medicare-administered health mainte-
nance organizations (HMO). Approximately 10% of elderly
and disabled were enrolled in a Medicare HMO and were
not included in this study. The data were obtained from the
Center for Medicare and Medicaid Services through the
Research Data Assistance Center (resdac@umn.edu).

The Medicare Inpatient Standard Analytical file is a
national data set that is based on hospital discharge ab-
stracts. The data set includes patient demographics, admis-
sion type, discharge disposition, hospital and provider in-
formation, patient diagnoses (admitting, primary, and up
to 10 secondary diagnoses), procedures performed during
hospitalization (up to 6), and detailed charge data. The
Inpatient Standard Analytical files were supplemented with
Medicare Denominator files from 1995 through 2006. The
Denominator file contains demographic, geographic, and
vital status data on all Medicare beneficiaries as well as an
indicator of HMO participation. The number of patients
enrolled in a Medicare HMO or a fee-for-service program,
gender distribution by year, and patient date of death were
derived from Denominator files.

This analysis included patients who had an ICD-9-CM
diagnosis of rAAA in any position. Patients with rAAA were
divided into open and endovascular repair (EVAR) based
on ICD-9-CM procedure codes as described earlier.3

Codes for EVAR were only available for the fourth quarter
of year 2000 forward; thus, analysis of results of EVAR for

rAAA was limited to 2000 through 2006.
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Statistics. The per capita rates for total number of dis-
charges and number of AAA repairs were calculated by divid-
ing the total number of discharges with rAAA diagnoses or
procedures, respectively, by Medicare population enrolled in a
fee-for-service program. Univariate analyses were conducted
using t-tests for continuous variables and �2 or Fisher’s exact
test, where appropriate, for dichotomous variables. Multivar-
iate logistic regressions were used to analyze predictors of
30-day mortality and discharge home after surgery. Consid-
eration was given to the unequal age distribution across gen-
ders and was adjusted for in the regression models. Odds
ratios (OR) are adjusted for age, gender, and year of surgery.
Results of the multivariate logistic regression are presented as
regression coefficients and the corresponding P value, and
ORs with the appropriate 95% confidence limits (CL). Values
of P � .05 were considered significant. All statistical analyses
were performed using SAS 9.1 software (SAS Institute Inc,
Cary, NC).

RESULTS

During the 12-year period from 1995 to 2006, there
were 53,000 hospitalizations of men and 21,000 hospital-
izations of women for rAAA. Of this cohort, 39,000 men
and �12,000 women underwent intervention for rAAA.
Women were slightly older than men (79.9 vs 76.4, P �
.0001). The rate of hospitalizations per 100,000 Medicare
fee-for-service beneficiaries decreased from 40 to 19 (52%)
for men but only from 11 to 7 (36%) for women. Decreases
were similar in the number of men and women per 100,000
Medicare fee-for-service beneficiaries who underwent re-
pair for rAAA: from 29 to 14 for men and from 6 to 4 or
women. The percentage of patients who were diagnosed
with rAAA and subsequently underwent repair was signifi-
cantly different between men (73.2% � 0.98%) and women
(56.0% � 1.44%), and the ratio over time for women did
not change.

For the current report, we evaluated the effect of both
gender and mode of rAAA repair on death and the proba-
bility of being discharged to home after the procedure. The
overall 30-day mortality of 52.9% in women was 7.7%
higher than the 44.1% in men. The difference in 30-day
mortality between men and women in the EVAR group was
less than in the open cohort, but this difference remained
significant (Fig 1). Multivariable analysis of risk factors for
the 30-day mortality associated with rAAA hospitalizations,
both open and EVAR options, show the outcomes for
women are worse than for men, even after controlling for
age and year of surgery (Table I).

We also evaluated the trend of returning home after
intervention for rAAA. In the most recent year of analysis,
�10% of women were discharged to home after open repair
for rAAA compared with almost 17% of men. Furthermore,
there was a decrement in the percentage of both men and
women discharged to home after open repair during the
study period.

The hypothesis that EVAR is a less morbid procedure
may be supported by these data: 22% of women were

discharged to home after EVAR for rAAA in the most
recent year in the study period, but this is still less than the
30% rate for their male counterparts (Fig 2). Multivariable
analysis (Table II) shows that women are less likely to be
discharged home than men overall and regardless of
mode of intervention. Furthermore, each additional year
of age reduces the probability of discharge to home.

DISCUSSION

Our prior analysis demonstrated a significant decrease
of 52% in the trend of men admitted with rAAA, with a 32%

Fig 1. Trend in 30-day mortality is shown after (A) open and (B)
endovascular repair (EVAR) of ruptured abdominal aortic aneu-
rysm by gender.

Table I. Multivariable analysis was conducted of factors
that affect the 30-day mortality rate after ruptured
abdominal aortic aneurysms (rAAAs)

Factor Coefficient OR (95% CL) P value

All rAAA
hospitalizations

Women 0.42 1.53 (1.47, 1.58) �.0001
Year �0.02 0.98 (0.97, 0.98) �.0001
Age 0.07 1.08 (1.07, 1.08) �.0001

Open repair
Women 0.17 1.18 (1.15, 1.21) �.0001
Year �0.001 1.00 (0.995, 1.003) .589
Age 0.07 1.074 (1.072, 1.076) �.0001

Endovascular repair
Women 0.52 1.68 (1.48, 1.90) �.0001
Year �0.14 0.87 (0.83, 0.91) �.0001
Age 0.06 1.06 (1.05, 1.07) �.0001

CL, Confidence limits; OR, odds ratio.
change in the number of admissions of women. The age of
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women admitted with rAAA was significantly higher than
in men by about 3 years. However, women were more likely
than men to survive into their 90s, given that the average
lifespan of a woman is currently 5 to 7 years longer than that
of a man.5

In addition to a gender differential in the diagnosis of
rAAA, there is also a gender differential in the percentage of
patients who came to intervention for rAAA. Men were
much more likely to undergo repair than women. Our
findings paralleled study of a 5% sample of Medicare data in

Fig 2. Trend in the percentage of patients discharged to home is
shown after (A) open and (B) endovascular repair (EVAR) of
rAAA by gender.

Table II. Multivariable analysis was conducted of factors
that affect the probability of discharge to home after
ruptured abdominal aortic aneurysms (rAAAs)

Factor Coefficient OR (95% CL) P value

All rAAA
hospitalizations

Women �0.5754 0.56 (0.53, 0.59) �.0001
Year �0.0407 0.96 (0.955, 0.966) �.0001
Age �0.0774 0.93 (0.92, 0.93) �.0001

Open repair
Women �0.5503 0.58 (0.54, 0.61) �.0001
Year �0.0621 0.94 (0.93, 0.95) �.0001
Age �0.0807 0.92 (0.91, 0.93) �.0001

Endovascular repair
Women �0.4879 0.61 (0.48, 0.79) .0001
Year 0.0256 1.03 (0.97, 1.09) .3887
Age �0.0642 0.94 (0.93, 0.95) �.0001

CL, Confidence limits; OR, odds ratio.
which the reduction in rAAA repairs from 1994 to 2003
was more pronounced in men (29.3% decrease) than in
women (12.2% decrease).6

This gender gap in the percentage of patients who
underwent intervention has been observed in other stud-
ies.7,8 In a longitudinal study of patients admitted to a
single institution, men were more likely (OR, 2.214; P �
.0001) to undergo AAA repair than women.9 Other groups
have hypothesized multiple reasons why patients might
choose to undergo repair, ranging from patient wishes to
extreme clinical presentations.9 Some of these reasons are
gender-specific, including factors such as a higher preva-
lence of smoking among women with rAAA and a higher
age.3,6

Our current and previous reports reinforce a large
gender differential after repair of rAAA. The average mor-
tality rate after repair of rAAA in men was 44.1% vs 52.9% in
women. A study of the Western Australia Health Services
Research Database found that 59% of men but only 50% of
women diagnosed with rAAA were admitted to the hospi-
tal. Of those admitted, only 37% of women underwent
operation compared with 63% of men. The overall mortal-
ity rate from rAAA was 90% in women and 76% in men.10

Of all patients admitted to Michigan acute care hospi-
tals from 1980 through 1990, the rate of hospitalization
per 100,000 population with principal diagnoses of rAAA
was 22.6 for men and 4.5 for women.8 The final year of
analysis in Katz et al8 was 1990, and there were 22.6 men
per 100,000 capita diagnosed with an rAAA. In the first
year of our prior analysis, 1995, we identified a similar
number of 23.3 per 100,000 capita. In stark contrast with
our data, however, Katz et al8 failed to identify any change
during the 10 years studied. Differences between the two
studies include a narrow definition of AAA and an earlier
time period.

Our more recent time frame included patients who
underwent EVAR, which has a lower mortality rate com-
pared with open repair (Fig 1). This reduction became
more pronounced during the course our current study,
potentially representing the effect of increased experience
with the technique in the setting of rAAA. The higher
mortality rate observed in women after rAAA treatment is
also seen after intact AAA repair.6 In our current report, the
gender differential is more pervasive than just the mortality
rate, and the difference persists despite the type of repair.
Women were almost 10% less likely to be discharged to
home after open repair for rAAA compared with men.
When corrected for age and year of study (Table II), this
difference is even more pronounced: 44% less than for men
overall, 42% less after open repair, and 39% less after EVAR.

Despite the less-invasive nature of EVAR, the differen-
tial is of a lower magnitude overall but remains almost 10%
less for women than for men. In addition, the overall
percentage of those being discharged to home during the
study period was reduced in both men and women. Where
this reduction comes from is unclear. It may represent an
overall more morbid patient cohort referred for repair or a
lower threshold to refer patients to extended care facilities

postoperatively. The reduction in discharge to home for
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women after EVAR has ameliorated somewhat during the
study period. The biggest gap observed between the likeli-
hood of being discharged to home after EVAR by gender
was 16.3% in 2003, which was only a 5% difference than the
possibility of being discharged home after an open repair.
Therefore, the benefits of EVAR over open repair are only
incompletely realized, because patients who are discharged
to home after any repair remain a minority (and more so
women) of all patients. One limitation of the current study
was that late return to home was not assessed, and we
cannot comment on any differences in disposition after
rehabilitation or intermediate care facilities.

The gender bias of rAAA begins with our understand-
ing of the true prevalence of AAA, which is ambiguous.
Although autopsy studies document a 2.25% rate of AAA in
women and 3.6% in men, surveillance studies and epidemi-
ologic studies have a ratio of 4.3- to 5-fold in men com-
pared with women.11-14 These differences in prevalence
may also prejudice observed outcomes. A registry study
found that gender did not have an effect on the early or late
results after repair of intact AAAs or rAAAs. This may differ
from the literature due to sampling differences, because the
proportion of women in surgical series is generally less than
the number sampled in autopsy or imaging studies, hospital
discharge data, and national mortality information.2

Biologic factors may contribute to the differences seen
in clinical outcomes. Compared with men, women have
smaller arterial diameters. In population and magnetic res-
onance imaging-based studies of infrarenal aorta diameters,
women consistently have smaller diameters than men.
These data suggest that an aneurysm should be defined at
3.0 cm in men and 2.7 cm in women.15,16 The aneurysms
of women have also been noted to rupture at a significantly
smaller size than men,17 the arteries of women are less
compliant than in men, and women have higher heart rates
and increased pulse pressure with aging than men.18,19

Mechanical properties of the aorta are also different in men
compared with women. There is a trend toward a decrease
in tensile strength in the aortas of women compared with
men.20

Despite mechanical and hemodynamic differences that
would favor more aggressive rupture characteristics, animal
models may suggest a protective effect of gender. This may
be due to the age of the study animals, as opposed to the
postmenopausal age of most women with aneurysmal dis-
ease and would suggest a protective role for hormones.21

Regardless of the source of the difference observed
between men and women, we need to investigate how to
decrease the incidence of rAAA in women and to ensure
that when women are admitted for rAAA, they are treated
equally. Reasons for the discrepancy in rates of treatment
may include that women are older at the time of presenta-
tion for rAAA. Our previous analysis shows only a 3-year
difference, which would argue against age being a signifi-
cant consideration. Clinical presentation may differ: 50% of
deaths from rAAA in women occurred outside the hospital
compared with 30% of deaths from rAAA in men. The rate

of refusal of intervention may also differ.8,22-25 Given the
multiple studies documenting a higher mortality rate in
women than in men, clinicians may perceive different out-
comes and be less inclined to operate on women.

Certain limitations are associated with the use of large
data sets. Diagnosis codes are broad and provide limited
detail about the specific disease state, which makes it diffi-
cult to identify comorbid conditions.26 The single biggest
limitation important to the analysis of the current data set is
the lack of information on patient anatomy. We were not
able to identify which of these patients had complex iliac
arteries, juxtarenal anatomy, or the size of the aneurysms
treated. However, the large sample size in these adminis-
trative databases provides a substantial advantage.

Although 30-day mortality and the potential to be
discharged to home are both worse for women than for
men, minimally invasive therapy for rAAA with EVAR has
the potential to modulate this negative trend because gen-
der has not been consistently associated with worse out-
comes after elective EVAR.27 Women may have more
complex anatomy than men, making them less likely to be
offered EVAR and more likely to have complex open
repairs. Nevertheless, none of these limitations seems suffi-
cient to deter an attempt at aneurysm repair in women with
rAAAs considering that the alternative is death.

CONCLUSION

Despite overall improvements in mortality rates and the
addition of minimally invasive options, even for rAAA, our
success in the treatment of aneurysms has been confined
only to men. We need to make improvements in how we
study women. The discrepancy observed between autopsy
and surveillance studies illustrates the need to have a better
understanding of the true prevalence of aneurysmal disease
in women. Despite some recommendations that women
should not be screened, the Society for Vascular Surgery
and the Society for Vascular Medicine and Biology have
agreed that women with any risk factors should undergo
screening for the presence of an aneurysm.28,29

The question about when to intervene in women may
be harder to answer. The smaller numbers seen in clinical
studies leads to a loss of power in decision making. In
addition, large data sets, such as the one used in the current
report, often do not include details such as aortic diameter.
From the existing data, it does appear that shifting the
diameter at which women undergo intervention is war-
ranted. We may be using an incorrect threshold when
recommending aneurysm repair in women: aneurysms in
women rupture at a smaller size than in men,20,30 and the
mean diameter of rAAAs was smaller in women compared
with men.17

Despite the inherent limitations in the use of a large
administrative data set, we identified an insidious difference
in the diagnosis, intervention, and outcomes from rAAAs in
women compared with men.
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Effects of ethnicity and insurance status on
outcomes after thoracic endoluminal aortic
aneurysm repair (TEVAR)
Erin H. Murphy, MD, Charles M. Davis, BS, J. Gregory Modrall, MD, G. Patrick Clagett, MD, and
Frank R. Arko, MD, Dallas, Tex

Background: Thoracic endoluminal aortic aneurysm repair (TEVAR) is associated with improved outcomes compared with
open thoracic aortic aneurysm repair. This study was designed to better characterize TEVAR outcomes in a large population,
and to determine if outcomes are independently influenced by patient ethnicity and insurance status.
Methods: Using the Nationwide Inpatient Sample (NIS) database, we selected patients who underwent TEVAR between
2001 and 2005. Ethnicity and insurance type were independently evaluated against the outcome variables of mortality
and postoperative complications. Age, gender, hospital region, hospital location, hospital size, and comorbidities were
controlled as cofounders.
Results: Between 2001 and 2005, 875 patients underwent TEVAR. There was a significantly greater proportion of Caucasians
(n � 650) compared with African Americans (n � 104) or Hispanics (n � 49). Patients had a male preponderance, and most
procedures were elective. The overall mortality was 13.3% (n � 117), and spinal cord ischemia was 0.8% (n � 7), with no
differences between patients of varied ethnicity or payer status. Significant differences were noted among the races including
gender (P � .003), income (P < .0001), hospital region (P < .001), hospital bed size (P � .013), and insurance type
(P < .001). Significant variations in demographics characteristics were also present between patients with different insurance
classifications including gender (P < .001), surgery type (P � .009), income (P � .003), race (P < .0001), and comorbidity
index (P < .0001). After adjustment for cofounders and multiple comparisons, there were no differences in rates of
complications among patients with varying race or insurance status.
Conclusions: Mortality after TEVAR remains high in the US, although this may be associated with its early introduction
during the study period. Nonetheless, the incidence of spinal cord ischemia is very low. Ethnicity and insurance type do

not appear to influence TEVAR outcomes. (J Vasc Surg 2010;51:14S-20S.)
Thoracic aortic endoluminal repair (TEVAR) has been
widely accepted for the treatment of thoracic aneurysms.
Compared with standard open repair, TEVAR is associated
with improved surgical outcomes, including reduced short-
term morbidity and mortality and shorter hospital stays.1-4

These superior outcomes are likely secondary to avoidance
of thoracotomy, aortic cross-clamping, and excessive blood
loss, and have led to a rapid acceptance of this technology.

The number of patients presenting with thoracic aneu-
rysmal disease undergoing TEVAR can be expected to
increase as the population over age 65 continues to increase
in the United States. Estimates predict that Americans over
age 65 will increase from just over 40 million to nearly 89
million between 2010 and 2050. Further, the number of
minority patients presenting with thoracic aortic disease
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may also be expected to increase. From 2010 to 2050, both
the Hispanic and black populations are expected to increase
by 56% and 267%, respectively. By 2050, these estimates
predict that 10.5 million blacks and 17.5 million Hispanics
living in the US will be greater than 65 years old.5

Recent literature has highlighted concerns that ethnic-
ity influences outcomes following advanced medical and
surgical interventions. Numerous reports describe minority
status as an independent predictor of worse clinical out-
comes. These findings are poorly understood and may be
attributable to differing insurance statuses, limited access to
care, language barriers, provider bias, or differences in
perception of illnesses and management resulting in de-
layed care.6-20

Both ethnicity and payer status have been reported to
influence patient outcomes following endovascular repair of
the abdominal aorta.6-9 The goal of this study was to evaluate
the influence of insurance status and ethnicity on the out-
comes of thoracic endoluminal repair while controlling for
cofounders known to influence postoperative outcomes.

METHODS

Data source. Data was collected from the Nationwide
Inpatient Sample (NIS) database created as part of the
Healthcare Cost and Utilization Project (HCUP) by the
Agency for Healthcare Research and Quality (AHRQ).
The NIS is the largest encounter based, all-payer database

in the United States, including data from approximately 8
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million hospital stays annually. Each participating hospital
provides 100% of their discharge data for each year of
inclusion. Overall, the NIS is designed to represent a 20%
stratified random sample of all hospital discharges each year
in the United States. For each hospital discharge, informa-
tion reported includes Diagnostic Related Groupings
(DRG), International Classification of Diseases, Ninth Re-
vision Clinical Modification (ICD-9-CM) codes, length of
stay, hospital and patient demographics, total charges, and
payer status. Patient demographics reported include gen-
der, age, ethnicity, and median income according to patient
zip code. Hospital demographics reported include region
of the country, size, and teaching status. Hospital size was
determined relative to other hospitals in the region so that
one-third of the hospitals in any one defined region were
categorized as small (1-200 beds), medium (25-450 beds),
and large (45-greater than 450 beds).21 Discharge status
was divided between discharge to home and non-routine
discharge, which included discharge to nursing home,
skilled nursing facility, or rehabilitation center. Payer status
was divided between Medicaid, Medicare, Private insur-
ance, or other (private pay, uninsured, workers compensa-
tion, etc.).

Data collection. Patients selected for study included
those with ICD-9 diagnosis codes for thoracic aortic aneu-
rysm, thoracic aortic aneurysm with (441.1) or without
mention of rupture (441.2), and a corresponding proce-
dure code for thoracic endograft implantation with or
without branch vessel involvement (39.73). Patients with
diagnosis codes for aortic dissection (441.00-441.03), tho-
racoabdominal aneurysm (441.6, 441.7), aneurysm of un-
specified site (441.5, 441.9), or with diagnostic or proce-
dural codes for concomitant abdominal aortic aneurysms
(441.3, 441.4, 0.930) were excluded from this investiga-
tion. Patients were additionally excluded if procedure codes
were used to indicate endovascular or open abdominal
aortic aneurysm repair (39.71, 384.4), open thoracic aneu-
rysm repair (384.5), excision of blood vessels (38), resec-
tion with anastomosis of thoracic or abdominal arteries
(38), repair of thoracic or abdominal arteries with tissue or
synthetic patch grafts (38), or arterial bypasses. Finally,
patients were also excluded if they were missing essential
information, including insurance status or ethnicity.

For each patient included in our investigation, we
collected patient demographics (age, race, gender), patient
comorbidities, DRGs, ICD-9 codes, hospital demograph-
ics (size, region), postoperative complications, postopera-
tive mortality, and discharge status. Patient comorbidities
were calculated according to Deyo classification, which
separates patients by the use of ICD-9 codes into three
groups (0, 1, �1), with higher numbers representing a
greater number of preoperative comorbidities.22 Postoper-
ative complications reviewed included: spinal cord isch-
emia, central nervous system complications, respiratory
complications, pneumonia, intubation, myocardial infarc-
tion, renal failure, implant complications, transfusions, and

postoperative infections.
Data analysis. Statistical analyses were performed
with SPSS V.9 (SPSS Inc, Chicago, IL). Differences in
descriptive characteristics between the various races and
payer statuses were evaluated using a Pearson �2 model. A
Fisher exact test was used to assess the frequency of com-
plications between the races and differing insurances. A
Bonferroni correction (alpha/n, with alpha � 0.05 and n �
20) was used for each variable analyzed (insurance and
race), yielding P � .002 as the threshold for statistical
significance.

Logistic regression models were used to determine the
odds ratios for each postoperative outcome separated out
by race and insurance status. In both logistic regression
models, we corrected for possible cofounding variables
including age, gender, hospital location, hospital region,
Deyo classification, race when insurance status was exam-
ined, and insurance status when race was examined. A
Bonferroni correction (alpha/n, with alpha � 0.05 and n �
60) was again applied for each variable tested (insurance
and race), yielding P � .0008 as the threshold for statistical
significance.

RESULTS

Patient characteristics. Between 2001 and 2005, a
total of 875 patients were recorded in the NIS database as
having undergone endoluminal repair of the thoracic aorta.
Additionally, there was a male predominance of patients
(67.3%). Most procedures were elective, with 36.2% per-
formed urgently or emergently. The overall mortality was
13.3% (n � 117). Only 43.7% of survivors were discharged
directly to home, with the remaining patients transferred
first to rehabilitation centers, skilled nursing facilities, or
nursing homes. Spinal cord ischemia was low at only 0.8%
(n � 7).

Race. Descriptive characteristics are depicted in Table I.
The majority of patients were Caucasian (74.3%), with a
smaller number of minorities represented including Blacks
(11.9%), Hispanics (5.6%), and those classified as other
races (8.2%).

Significant differences existed among the races in gen-
der (P � .003), income (P � .001), region of the country
(P � .001), bed size of treating hospital (P � .013), and
insurance status (P � .001). There was a trend toward a
higher number of emergent operations in the black and
Hispanic populations, but this was not statistically signifi-
cant. Patients were matched by comorbidities according to
Deyo classification (Table II).

The unadjusted bivariate analysis of outcomes after
TEVAR revealed significant differences among the races in
terms of infection rate and other complications (Table II).
Further, after correcting for cofounding variables, includ-
ing insurance status, logistic regression analyses demon-
strated that white patients had a 3.41-fold increased risk of
infection compared with black patients (Table III). How-
ever, when the Bonferroni correction was applied to ac-
count for the presence of multiple variables, significant

variations between the races were eliminated in both biva-
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riate and logistic regression analyses, indicating that these
differences were likely accountable to chance.

Insurance status. Descriptive characteristics sepa-
rated by insurance type are listed in Table IV. The most
common payer statuses encountered included Medicare
(56.1%) and those with private insurance (33.0%), with a
smaller proportion of patients with Medicaid (5.4%) and
other classifications (5.5%; P � .001).

Significant differences in patient demographics were
noted among patients with differing insurance statuses in
terms of gender (P � .001), race (P � .001), comorbidities
according to Deyo classification (P � .001), income (P �
.003), and urgency of intervention (P � .009). TEVAR
was performed urgently or emergently in 61.7% of Med-
icaid patients, compared with 49.8% of private patients
and 32.6% of Medicare patients. There were no differ-
ences detected in region or bed size of treating hospital
(Table IV).

Again, unadjusted analyses of outcomes after TEVAR
revealed significant differences in terms of the incidence of
non-routine discharge and intestinal acute vascular insuffi-
ciency (Table V). Logistic regression modeling corrected
for the presence of cofounding variables including race
further demonstrated that Medicaid patients were signifi-
cantly one-third less likely to be intubated compared with
privately insured patients (Table VI). However, when the

Table I. Demographic variations between
race classifications

Variable White Black Hispanic Other P-value

Total 650 104 49 72
Gender .00
Male 450 54 32 53
Surgery type .11

Emergent 148 37 16 11
Urgent 84 15 1 5
Elective 319 42 20 26

Income .00
$1K-36K 139 41 9 19
$36K-45K 132 26 20 10
$45K� 362 32 17 39

Hospital region .00
Northeast 190 25 8 19
Midwest 102 11 4 3
South 225 56 23 15
West 133 12 14 35

Hospital bed size .01
Small 61 19 0 8
Medium 71 9 4 11
Large 518 76 45 53

Insurance type .00
Medicare 393 44 20 34
Medicaid 15 22 4 6
Private 215 32 17 25

Comorbidities – Deyo
classification

.70

None 239 42 14 24
One 254 35 23 47
Greater than one 157 27 12 21
Bonferroni correction for multiple variables was again ap-
plied, differences in outcomes among patients of differing
payer statuses were eliminated, indicating that these differ-
ences were likely attributable to chance alone.

DISCUSSION

Endoluminal repair of thoracic aortic aneurysms has
emerged as an alternative to open repair. Improved short-
term outcomes compared with standard open repair have
been well described.1-4 While our study indicates that mor-
tality is still high for patients undergoing TEVAR at 13%,
these results may be accounted for by the introduction of
this technology during the study period of 2001 through
2005, thereby including the operator and hospital learning
curves for this technology. Further, 33.9% of these cases
were classified as either urgent or emergent, a status con-
sistently associated with higher morbidity and mortality.
The high incidence of urgent and emergent cases may
imply the need for more aggressive screening for thoracic
aortic disease by primary care physicians, allowing earlier
elective treatment of this disease. Importantly, our results
confirm in a large population a low rate of spinal cord
ischemia (0.8%), which is an often devastating complication
of open repair.

As thoracic aortic disease is diagnosed with increasing
frequency in the US with an aging population, an increased
number of patients are likely to present for treatment of
thoracic aortic aneurysms.4 Furthermore, an increased pro-
portion of these patients are expected to be minorities.
Numerous reports indicate that minorities experience
higher disease-related and procedure-related morbidity and
mortality, a concerning finding.6-19

Thus far, social and genetic investigations indicate that
race, in itself, does not determine outcome.7-20 Studies that
have determined race as an independent predictor of out-
comes often fail to control for cofounding variables or to
employ analyses adjusted for the multiple variables. A care-
ful review of this literature reveals misleading data, which is
often misinterpreted, even by those conducting the trials.
Certainly, if you look at enough variables in any two
populations, you will find statistically significant differences
that are accountable only to chance. To eliminate bias in
this study, adjustments were made for cofounding variables
and for multiple comparisons.

In this study, there were no differences in outcomes
between patients of differing ethnicity when confounding
variables were controlled, and analyses were adjusted for
multiple comparisons. These results reiterate that it is un-
likely that there are biologic differences between the races
but instead, other factors that influence procedure selection
and outcome. Reported outcome discrepancies are more
likely attributable to social and economic factors, which are
strongly tied to race and ethnicity.7-20 Differences among
the races have been well-demonstrated in terms of access to
healthcare, individual finances, insurance status, patient
attitude and perception of disease, education, and cultural
differences. The literature has also demonstrated that mi-
nority populations live in higher density locations with

lower median education and income.8 In this study, we
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demonstrated differences among the races in terms of gen-
der, income, region of the country, bed size of treating
hospital, and insurance status.

Socioeconomic and payer status have been demon-
strated to directly impact outcomes in patients with, but
not limited to, appendicitis,13,14 stroke,15 cardiovascular
disease,9,14 breast cancer,8 lung cancer,12 and in those
undergoing liver transplants,12 abdominal aortic aneurysm

Table II. Bivariate analysis of race classifications on outco

White

Died 78 (12%)
Non-routine discharge 315 (49%)
Central nervous system complication 8 (1%)
Spinal cord ischemia 6 (1%)
Respiratory complications 25 (4%)
Pneumonia 25 (4%)
Intubation 62 (10%)
Tracheostomy (temporary) 27 (4%)
Myocardial infarction 24 (4%)
Renal complications 25 (4%)
Acute vascular insufficiency of intestine 6 (1%)
Digestive complications 11 (2%)
Persistent fistula 2 (0%)
Transfusion 154 (24%)
Infection 23 (3.5%)
Malnutrition 13 (2%)
Peripheral angioplasty 34 (5%)
Perivascular complications 12 (2%)
Implant complications 20 (3%)
Other 13 (2%)

*No longer significant after Bonferroni adjustment.

Table III. Logistic regression for impact of race on outco
insurance classifications

White

Odds ratio
(Confidence Interval) P-v

Died 0.85 (0.41, 1.72) .6
Non-routine discharge 1.44 (0.91, 2.29) .1
Central nervous system complication 0.62 (0.07, 5.78) .6
Spinal cord ischemia 1.34 (0.15, 12.11) .7
Respiratory complications 0.71 (0.18, 2.87) .7
Pneumonia 0.39 (0.08, 1.93) .2
Intubation 1.47 (0.75, 2.87) .2
Tracheostomy (temporary) 1.05 (0.35, 3.14) .9
Myocardial infarction 1.26 (0.42, 3.79) .6
Renal complications 1.67 (0.52, 5.40) .3
Acute vascular insufficiency of intestine 1.11 (0.12, 10.42) .9
Digestive complications 0.64 (0.08, 5.24) .6
Persistent fistula
Transfusion 1.33 (0.80, 2.20) .2
Infection 3.41 (1.37, 8.47) .0
Malnutrition 1.10 (0.21, 5.90) .9
Peripheral angioplasty 1.05 (0.28, 2.89) .9
Perivascular complications 1.0 (0.19, 5.36) .9
Implant complications 0.96 (0.21, 4.40) .8
Other 0.39 (0.05, 3.21) .3

*No longer significant after Bonferroni adjustment.
repair,6-8,9 coronary artery bypass grafting,14 morbid obe-
sity surgery,18,19 and orthopedic surgery.20 Insurance sta-
tus is the one socioeconomic factor linked most often with
outcomes. Medicaid and lack of insurance are consistently
associated with worse medical and surgical results.6-20 Con-
versely, equal outcomes have been demonstrated among
white and African American males with colon or lung cancer23

treated at the Department of Veterans Affairs, where patrons
are a rather homogenous population with similar socioeco-

after TEVAR

Black Hispanic Other P-value

2 (12%) 5 (10%) 14 (19%) .303
7 (55%) 22 (45%) 33 (4%) .555
1 (1%) 0 0 .667
1 (1%) 0 0 .769
3 (3%) 3 (6%) 4 (6%) .704
2 (2%) 1 (2%) 6 (8%) .149
7 (16%) 7 (14%) 12 (17%) .066
5 (5%) 3 (6%) 2 (3%) .825
6 (6%) 2 (4%) 3 (4%) .798
4 (4%) 1 (2%) 3 (4%) .930
1(1%) 0 2 (3%) .432
1 (1%) 0 1 (1%) .770
1 (0%) 0 0 .875
2 (31%) 11 (22%) 23 (32%) .218
9 (9%) 0 0 .007*
2 (2%) 0 1 (1%) .777
5 (5%) 3 (6%) 3 (4%) .965
2 (2%) 1 (2%) 2 (3%) .960
2 (2%) 0 3 (4%) .508
1 (1%) 3 (6%) 6 (8%) .003*

after TEVAR: adjusted for cofounders and

Hispanic Other

Odds ratio
(Confidence Interval) P-value

Odds ratio
(Confidence Interval) P-value

1.49 (0.43, 5.09) .529 0.647 (0.232, 1.803) .405
2.03 (0.93, 4.47) .077 1.65 (0.77, 3.53) .197

0.52 (0.3, 8.04) .642 0.79 (0.11, 5.62) .815
0.60 (0.05, 7.52) .692 0.12 (0.13, 1.03) .053
1.05 (0.37, 3.03) .923 0.88 (0.31, 2.51) .810
0.51 (0.7, 2.14) .274 0.93 (0.14, 6.31) .933
2.35 (0.33, 16.79) .4 4.03 (0.45, 36.08) .213
4.30 (2.55, 72.54) .31 1.89 (0.28, 12.91) .516

0.19 (0, 11.08) .420

1.7 (0.71, 4.10) .235 1.02 (0.44, 2.34) .968

1.87 (0.1, 35.74) .677
1.57 (0.26, 9.37) .622 1.31 (0.23, 7.48) .764

1.70 (0.1, 29.2) .716
0.5 (0.05, 5.11) .561

0.92 (0.03, 25.05) .958 0.14 (0.1, 1.53) .106
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nomic and payer status and equal access to healthcare.
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Lead-time bias appears to be the driving force behind
the differences in outcomes experienced by members of
different races and socioeconomic and insurance status.
While this study did not demonstrate a difference in
outcomes between patients of differing insurance status
and race, it should be pointed out that it is not designed
to detect this type of bias. In the case of thoracic aneu-
rysms, lead-time bias would present with either aneu-
rysm rupture, which most often results in death prior to
intervention, or as the need for open surgical repair as
advanced aneurysm extent may prohibit TEVAR ana-
tomically. The later point was particularly true early in
the study period, when TEVAR technology was more
immature, and anatomical constraints were not so easily
navigated. This study did not include patients who died
prior to intervention or patients with more advanced
disease, who were shunted toward open thoracic aortic
repair. If the rationale of lead-time bias is correct, then
one might expect the results to be different if these
groups were included in the analysis.

In fact, when outcomes of abdominal aortic aneurysms
were evaluated by review of an earlier version (1995-2000)
of the same NIS database, including all patients with intact
or ruptured AAA undergoing open or endovascular repair,
both Medicaid and uninsured patients demonstrated worse

Table IV. Demographic variations between
insurance classifications

Variable Medicare Medicaid Private Other
P-

value

Total 491 47 289 48
Gender .00
Male gender 307 31 210 41
Surgery type .01

Emergent 101 24 72 15
Urgent 59 5 36 5
Elective 245 13 132 17

Income .00
$1K-36K 121 19 54 14
$36K-45K 107 13 57 11
$45K� 244 15 173 18

Hospital region .10
Northeast 142 10 81 9
Midwest 74 4 37 5
South 181 24 95 19
West 94 9 76 15

Hospital bed size .10
Small 52 6 29 1
Medium 49 10 29 7
Large 390 31 231 40

Race .00
White 393 15 215 27
Black 44 22 32 6
Hispanic 20 4 17 8

Comorbidities – Deyo
classification

.00

None 143 22 132 22
One 200 15 105 19
Greater than one 148 10 52 7
outcomes. Specifically, uninsured patients had a 2.3-fold
increased risk of AAA rupture compared with their privately
insured counterparts. Further, Medicaid and uninsured
patients had a higher mortality after aneurysm repair in
both the elective and emergent settings. Interestingly, the
authors did not stratify results by type of repair, and cer-
tainly the higher mortality experienced by the Medicaid
and uninsured patients may have been attributable to a
higher rate of complicated aneurysms requiring open sur-
gery.7 A review of the State Inpatient database from New
Jersey, also developed under the HCUP by the AHRQ,
further confirmed that Hispanics and uninsured patients
were significantly more likely to be shunted towards open
repair compared with their white and privately insured
counterparts, a practice associated with a seven-fold in-
creased risk of mortality. The reasons for this were not
documented, but again may lie in more difficult anatomy
associated with delayed disease recognition prohibiting
EVAR or in the increased cost of this procedure for the
uninsured.8 These results were mirrored with a review of
the hospital discharge databases from New York and Flor-
ida, which demonstrated that patients with Medicaid or
those without insurance presented with AAA later and had
higher mortality rates from AAA than their insured coun-
terparts.9 In this study, Medicaid patients underwent sig-
nificantly more emergent procedures than their counter-
parts, and minorities experienced a similar trend, a subtle
hint that, in fact, lead-time bias may still underlie the
outcomes of this disease.

Lead-time bias aside, patients who underwent TEVAR
in this study had similar outcomes irrespective of race or
insurance status. Similarly, when accounting for later pre-
sentation, stage-by-stage matched patients with lung and
colon cancer exhibit similar outcomes across the different
races despite gross differences in insurance, income, and
education. While uninsured and Medicaid patients present
with more frequent AAA rupture, outcomes are the same
after treatment.9 Overall, these are encouraging findings
that suggest discrepancies in outcomes can be improved by
increasing access to healthcare. Nonetheless, while the au-
thors agree that equality in access to healthcare is an ideal
goal, it should be recognized that this may not translate to
equal outcomes. Cultural differences, patient preferences,
social perspectives, and functional status of individuals may
impact usage of even freely accessible healthcare, thereby
independently influencing outcomes.

This study does have several limitations. This is a large
retrospective observational study instead of a prospective
randomized trial. Further, the accuracy of this data depends
on complete and accurate coding. The overall rate of cod-
ing errors is improving, with 70% of hospitals included in
this database having coding error rates of 15% or less.24

Nonetheless, there has been concern about the signifi-
cant absence of racial reporting among some hospitals
included in this database and concern that Hispanics may
have been misreported as Caucasian at an unknown rate.
Clinical information that could influence patient out-
come is also missing, including detailed past medical and

surgical histories and operative information including
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length of operation, estimated blood loss, hemodynamic
status, coverage of the left subclavian artery, aortic anat-
omy and location of the aneurysm, and use of spinal
drainage perioperatively. Finally, as discussed previously,
this study was not designed to detect lead-time bias
which appears to be the major determinant of healthcare
inequities.

Despite the limitations of this study, we were able to

Table V. Bivariate analysis for insurance classifications on

Medicare

Died 69 (14%)
Non-routine discharge 263 (54%)
Central nervous system complication 6 (1%)
Spinal cord ischemia 6 (1%)
Respiratory complications 17 (4%)
Pneumonia 21 (4%)
Intubation 53 (11%)
Myocardial infarction 20 (4%)
Tracheostomy (temporary) 20 (4%)
Renal complications 17 (4%)
Acute vascular insufficiency of intestine 2 (0%)
Digestive complications 8
Transfusion 110 (22%)
Persistent fistula 0
Infection 23 (5%)
Malnutrition 9 (2%)
Peripheral angioplasty 31 (6%)
Perivascular complications 7 (1%)
Implant complications 16 (3%)
Other 13 (3%)

*No longer significant after Bonferroni adjustment.

Table VI. Logistic regression for impact of insurance class
and race

Medicare

Odds ratio
(Confidence Interval) P-v

Died 1.71 (0.93, 3.15) .0
Non-routine cischarge 1.03 (0.68, 1.56) .8
Central nervous system complication 0.57 (0.08, 4.18) .5
Spinal cord ischemia 0.94 (0.08, 11.4) .9
Respiratory complications 0.99 (0.35, 2.82) .9
Pneumonia 0.52 (0.17, 1.64) .2
Intubation 1.38 (0.72, 2.66) .3
Tracheostomy (temporary) 2.69 (1.0, 7.36) .0
Myocardial infarction 2.67 (0.61, 4.54) .3
Renal complications 2.09 (0.73, 5.97) .1
Acute vascular insufficiency of intestine 3.95 (0.5, 31.07) .1
Digestive complications 0.99 (0.2, 4.85) .9
Persistent fistula
Transfusion 1.4 (0.88, 2.22) .1
Infection 0.74 (0.24, 2.23) .5
Malnutrition 0.91 (0.21, 3.97) .8
Peripheral angioplasty 0.98 (0.38, 2.49) .9
Perivascular complications 2.84 (0.7, 22.62) .1
Implant complications 1.61 (0.47, 5.47) .4
Other 0.24 (0.05, 1.04) .0

*No longer significant after Bonferroni adjustment.
demonstrate that there are significant demographic varia-
tions between the members of different races and among
those of different insurance status. This study was unable to
demonstrate any statistically significant effect of insurance
status or race on outcomes after thoracic endoluminal
aortic aneurysm repair (TEVAR) when correcting for co-
founding variables known to independently alter postoper-
ative outcomes. Emphasis should therefore be placed on
early diagnosis, identifying and eliminating any potential

omes after TEVAR

dicaid Private Other P-value

(19%) 36 (13%) 3 (6%) .305
(47%) 125 (43%) 17 (35%) .009*
0 3 (1%) 0 .761
0 1 (0.3%) 0 .454
(6%) 13 (5%) 2 (4%) .740
(9%) 8 (3%) 1 (2%) .233
(28%) 28 (10%) 10 (21%) .059
(6%) 11 (4%) 1 (2%) .756
(6%) 12 (4%) 2 (4%) .903
(2%) 11 (4%) 4 (8%) .357
0 7 (2%) 0 .039*
0 5 0 .655
(36%) 83 (29%) 4 (8%) .003
0 2 (1%) 0 .255
(4%) 7 (2%) 0 .204
(2%) 5 (2%) 1 (2%) .996
0 11 (4%) 3 (6%) .164
(4%) 7 (2%) 1 (2%) .501
0 7 (2.4%) 2 (4%) .540
(2%) 6 (2%) 3 (6%) .415

tion on outcomes after TEVAR: adjusted for cofounders

Medicaid Other

Odds ratio
(Confidence Interval) P-value

Odds ratio
(Confidence Interval) P-value

0.71 (0.29, 1.78) .469 2.88 (0.77, 10.77) .117
0.82 (0.40, 1.66) .656 1.26 (0.65, 2.47) .494

0.51 (0.11, 2.30) .378 0.9 (0.18, 4.46) .9
0.23 (0.05, 1.05) .058 1.33 (0.14, 12.52) .806
0.32 (0.13, 0.77) .011* 1.1 (0.25, 3.44) .876
0.56 (0.13, 2.5) .450 0.74 (0.15, 3.73) .718
0.81 (0.15, 4.37) .806 1.6 (0.16, 15.75) .686
1.84 (0.21, 16.18) .584 0.39 (0.11, 1.42) .153

0.97 (0.46, 2.05) .93 1.63 (0.72, 3.67) .243
0.78 (0.13, 4.86) .793
0.65 (0.06, 7.26) .723 0.69 (0.07, 6.89) .754

0.62 (0.14, 2.81) .537
0.59 (0.09, 4.09) .592 1.18 (0.13, 10.5) .883

0.53 (0.09, 3.11) .48
1.8 (0.15, 22.34) .648 0.57 (0.1, 3.16) .521
outc
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lead-time bias in this disease, and making this advanced
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technology accessible for all patients regardless of ethnicity
or insurance status.
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Racial and ethnic differences in patterns of
treatment for acute peripheral arterial disease in
the United States, 1998-2006
Vincent L. Rowe, MD,a Fred A. Weaver, MD, MMM,a John S. Lane, MD, MS,b and
David A. Etzioni, MD, MSHS,c,d Los Angeles and Orange, Calif

Objective: Prior studies have documented racial and ethnic disparities in rates of amputations for peripheral arterial disease
(PAD) in the United States. We analyze whether there are underlying differences in the types of treatment provided to
patients who are acutely hospitalized for PAD.
Methods: The 1998-2006 Nationwide Inpatient Sample was used to examine patterns of treatment. We considered a
hospitalization an acute admission for PAD if (1) the primary diagnosis was PAD, and (2) the patient was admitted
urgently or emergently or through an emergency department. Vascular interventions were designated as open bypass,
endovascular intervention, or major amputation, defined as disarticulation at the ankle or higher amputation.
Results: From 1998 through 2006, the likelihood of an endovascular procedure being performed during an acute
hospitalization for PAD increased from 11.5% to 35.3%, and open vascular procedures decreased from 34.9% to 25.4%.
The likelihood of a major amputation during an acute hospitalization for PAD decreased from 29.7% to 20.3%. Black and
Hispanic patients were more likely than white patients to undergo amputation and were less likely to have an endovascular
or open revascularization.
Conclusion: Use of endovascular procedures has increased and use of open vascular bypass has decreased in the inpatient
treatment of acute PAD. Although the overall likelihood of amputation has decreased, racial and ethnic differences persist,

with black and Hispanic patients experiencing a higher likelihood of amputation. (J Vasc Surg 2010;51:21S-26S.)
Peripheral arterial disease (PAD) poses a significant
clinical and economic burden to individuals living in the
United States. When left untreated, PAD can lead to sig-
nificant morbidity, most importantly, extremity amputa-
tion. According to recent estimates, there are �143,000
hospitalizations each year for PAD and �40,000 amputa-
tions, incurring an economic burden to the United States
health care system of �$4 billion per year.1,2 The care of
patients with PAD encompasses a wide range of treatment
modalities, including preventive care, medical treatment,
exercise, and revascularization (open surgical and endovas-
cular). These modalities have proven effectiveness in im-
proving patient quality of life and preventing the progres-
sion of the disease to the point of amputation. During the
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past decade, endovascular therapy has become the treat-
ment modality of choice in the treatment of PAD.2

Within the United States, the treatment for PAD expe-
rienced by different racial/ethnic groups varies widely.
Overall population-based rates of amputation are higher for
black and Hispanic patients compared with white pa-
tients.3-7 The degree of these differences is surprising—the
rates of amputation in these minority groups are, depend-
ing on region, as much as four times higher than those in
nonminority groups.8 In this study, we examined the care
provided to patients who are hospitalized for PAD. Our
goal was to understand whether likelihood of obtaining a
particular treatment (amputation or revascularization, or
both) varies by race/ethnicity.

METHODS

This study was considered exempt from institutional
review by the Institutional Review Board of the Health
Sciences Campus of the University of Southern California.

Data source. The Nationwide Inpatient Sample (NIS)
from 1998 to 2006, comprising 69 million discharge
records, was used as source data for treatment patterns for
patients with PAD. Since 1988, the NIS has collected
information on approximately 20% of the hospital dis-
charges within the United States. To develop a sample that
most accurately represents hospitalizations within the
United States, hospitals are sampled according to specific
characteristics, including geographic region, hospital own-
ership, urban or rural location, and teaching status.9

The NIS reports data regarding admission type (eg,

urgent, emergent, elective) and source (eg, transfer, emer-
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gency department, newborn). Hospitalizations where the
patient was admitted through an emergency department,
or had an urgent or emergency admission type, were con-
sidered acute admissions. A hospitalization was considered
an acute admission for PAD if the patient was acutely
admitted and had a primary diagnosis of PAD (Interna-
tional Classification of Disease [ICD] code 440.2x).

Types of procedures were identified as open vascular
bypass, endovascular bypass, and major amputation based
on ICD procedure codes (Table I). A modified Charlson
score was computed based on diagnosis codes present in
the hospitalization abstract according to methods previ-
ously described.10 Because the patients in our sample all
had at least one comorbidity (vascular insufficiency), this
element of the comorbidity scoring was eliminated from
the computed Charlson score.

Analytic methods. Database manipulation was per-
formed using Visual Foxpro 9.0 software (Microsoft Inc,
Redmond, Wash). Statistical analyses were conducted with
SAS 9.1.3 software (SAS Institute Inc, Cary, NC). Multi-
variate logistic regression was used to analyze dichotomous
outcomes (eg, amputation performed � yes/no).

To account for insurance status within different age
groups, we parsed the data set into patients aged �65 vs
�65 years. This allowed us to analyze the specific effect
of Medicare within these different age groups. Without
this manipulation, Medicare insurance status becomes
uninterpretable—patients aged �65 years who hold Medi-
care insurance are generally either disabled or have end-
stage renal disease. These patients do dramatically worse

Table I. Description of International Classification of
Diseases, 9th Edition, (ICD-9) procedure codes used to
search the Nationwide Inpatient Sample database

Description ICD-9 code

Open vascular bypass procedures
Incision/exclusion/occlusion of aorta,

abdominal arteries, lower limb
arteries 38.14, 38.16, 38.18

Resection of lower limb artery,
replacement 38.48

Aortoiliac-femoral bypass 39.25
Other peripheral shunt/bypass 39.29
Other revision of vascular procedure 39.49
Repair of blood vessel with synthetic

patch graft 39.57
Endovascular procedures

Angioplasty or atherectomy of
noncoronary vessel 39.50

Insertion of noncoronary artery stent
or stents 39.90

Major amputation procedures
Disarticulation of ankle 84.13
Amputation of ankle through malleoli

of tibia and fibula 84.14
Other amputation below knee 84.15
Disarticulation of knee 84.16
Amputation above knee 84.17
than other patients of similar age. By dividing the data set,
we were able to examine Medicare insurance status within
that age group. We also sought to analyze temporal trends
in our multivariate analyses. In these analyses, we consid-
ered year of discharge to be a predictor variable of interest,
dummied into three categories: period 1 was 1998 to 2000,
period 2 was 2001 to 2003, and period 3 was 2004 to
2006.

Missing data. Approximately 25% of the NIS dis-
charge records are missing data elements for one or more
key patient factors. Race was the most common missing
variable because the states of Georgia, Illinois, Kentucky,
Minnesota, Nevada, Ohio, Oregon, and West Virginia do
not report race data on their discharge abstracts to the NIS.
To avoid a potential source of bias, we excluded discharge
data from these states. By excluding these records, how-
ever, we also altered the ability of the NIS sampling scheme
to be nationally representative. We therefore chose to ana-
lyze NIS data without regard to discharge weights, because
these weights would no longer be accurate after applying
the above-described exclusion. In doing so, we accept that
our analysis can no longer be considered truly representa-
tive of discharges in the United States.

RESULTS

Overall results. From within the NIS data set, we
identified 87,337 discharges for patients who were admit-
ted acutely with a diagnosis of PAD between 1998 and
2006. This number is a sampling of domestic discharges
and therefore does not represent an estimation of total
annual hospitalizations for PAD. Of the hospitalizations we
analyzed, 27.0% included an amputation, 19.3% an endo-
vascular procedure, and 30.2% an open vascular bypass.

Patient characteristics. The characteristics of the pa-
tients hospitalized in our study sample are summarized in
Table II. Patients who underwent amputation were slightly
older (mean, 73.8 years) than the overall cohort (mean,
71.9 years) or those who had an open bypass procedure
(mean, 69.8 years) or an endovascular procedure (mean,
70.1 years). Men predominated in all population groups
and subgroups.

Trends over time. The proportion of patients admit-
ted for acute PAD who underwent one of the three proce-
dures this study analyzed changed significantly during the
study period (Fig 1). Changes were the most dramatic in
the use of endovascular procedures, from 11.5% of admis-
sions in 1998 to �35.3% in 2006. The use of open vascular
procedures and amputations both declined significantly.
The overall, unadjusted likelihood that an individual admit-
ted for acute PAD will undergo an amputation before
discharge is shown in Fig 2, categorized by race/ethnicity.
Between 1998 and 2006, the likelihood for all races de-
creased from 29.7% to 20.3%. Although decreases were
seen within all racial groups, a consistent difference is seen
between racial/ethnic groups, with black and Hispanic
patients more likely to undergo amputation than white
patients during all years of the study.

Multivariate analysis. We conducted six multivariate

analyses to understand the effect a broad range of factors on
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a patient’s likelihood of undergoing (1) open vascular
procedure (Table III, A), (2) amputation (Table III, B),
and (3) endovascular procedure (Table III, C). These
analyses were stratified by age into patients �65 years
vs �65 years to provide better interpretation of insurance
status.

Temporal trends. The unadjusted analysis of tem-

Table II. Patient demographics from acute admissions for

Variable All admits
O

(n

Age, mean � SD, y 71.9 � 12.5 6
Female gender, % 47.3
Race/ethnicity, %

White 66.5
Black 19.6
Hispanic 6.4
Other/missing 7.5

Age group, %
�65 ya 27.0
�65 yb 73.0

Age �65 y, %
Private insurance 36.7
Medicare 35.2
Medicaid 18.7
Other/unknown 9.1

Age � y, %
Medicare 91.4
Private insurance 5.7
Other/unknown 2.8

Charlson score, %
0 27.4
1 14.0
2 26.1
�3 18.7

aFigures in this row represent the proportion of patients in the column who
bFigures in this row represent the proportion of patients in the column who

Fig 1. Likelihood of amputation (white circles), endova
triangle) procedure is shown during an acute admission
poral trends shown in Fig 1 was confirmed in our multi-
variate analysis. Open vascular bypass procedures and
amputations were less likely to be used in periods 2
and 3 than in period 1, and this finding was consistent
across age groups. Endovascular procedures showed the
most rapid change in likelihood of use (Table III, C).
The adjusted odds ratio (AOR) for undergoing an endo-
vascular procedure during an acute admission for PAD

pheral arterial disease
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when patients admitted in period 3 were compared with
period 1.

Age. Among patients aged �65 years, those aged 45
to 64 were more likely than patients aged �45 years to
undergo open or endovascular revascularization. There was
no difference, however, in likelihood of amputation.

Fig 2. Likelihood of a major amputation during an acute admis-
sion for peripheral arterial disease is shown by race/ethnicity.

Table III. A, Multivariate logistic regression for
likelihood of open vascular bypass during acute admission
for peripheral arterial disease

Variable

Patient age, AOR (95% CI)

�65 y
(n � 18,935)

�65 y
(n � 51,318)

Year of admission
Period 1: 1992-2000 1.00 1.00
Period 2: 2001-2003 0.87 (0.80-0.93) 0.88 (0.84-0.92)
Period 3: 2004-2006 0.68 (0.63-0.73) 0.73 (0.70-0.77)

Age, y
45-64 (vs 18-44) 1.37 (1.22-1.54) . . .
�75 (vs 45-64) . . . 0.65 (0.62-0.67)

Female gender 0.86 (0.81-0.92) 0.92 (0.88-0.96)
Race/ethnicity

White 1.00 1.00
Black 0.88 (0.82-0.95) 0.69 (0.65-0.72)
Hispanic 0.78 (0.69-0.89) 0.75 (0.69-0.82)
Other/missing race 1.11 (0.99-1.25) 1.02 (0.94-1.09)

Primary payer (�65 years)
Private 1.00 . . .
Medicare vs private 0.71 (0.66-0.76) . . .
Medicaid vs private 0.86 (0.79-0.94) . . .
Other/unknown vs

private 0.91 (0.82-1.02) . . .
Primary payer (�65 years)

Medicare . . . 1.00
Private . . . 1.23 (1.14-1.33)
Other . . . 0.94 (0.84-1.06)

Charlson score
0 1.00 1.00
1 1.05 (0.94-1.18) 0.83 (0.79-0.88)
2 0.87 (0.80-0.93) 0.97 (0.92-1.01)
�3 0.59 (0.54-0.65) 0.77 (0.73-0.81)

AOR, Adjusted odds ratio; CI, confidence interval.
Among patients aged �65, those �75 were less likely to
undergo open or endovascular revascularization and were
more likely to undergo amputation.

Gender. Women were less likely to undergo amputa-
tion or open vascular procedures than men and were more
likely to receive an endovascular procedure during an acute
hospitalization for PAD. These findings were true among
patients aged �65 or �65.

Race and ethnicity. Compared with white patients,
black and Hispanic patients of both age groups were less
likely to undergo an endovascular or open vascular proce-
dure during an admission for PAD. They were more likely
to undergo amputation. The magnitude of this effect for
the likelihood of amputation was larger among older pa-
tients and also greater among black vs white patients than
for Hispanic vs white patients.

Payer. Among younger patients, private insurance was
associated with a greater likelihood that a patient would
receive an open vascular or endovascular procedure and
would have a lower likelihood of amputation. The likeli-
hood of amputation was highest among those with Medi-
care (AOR, 2.11; 95% CI, 1.93-2.30). Among older pa-
tients, those with private insurance were more likely to have
an open or endovascular revascularization and less likely to

Table III. B, Multivariate logistic regression for
likelihood of amputation during acute admission for
peripheral arterial disease

Variable

Patient age, AOR (95% CI)

�65 y
(n � 18,935)

�65 y
(n � 51,318)

Year of admission
Period 1: 1992-2000 1.00 1.00
Period 2: 2001-2003 1.00 (0.92-1.09) 0.92 (0.88-0.96)
Period 3: 2004-2006 0.70 (0.64-0.76) 0.67 (0.64-0.71)

Age, y
45-64 vs 18-44 1.01 (0.89-1.15) . . .
�75 vs 45-64 . . . 1.37 (1.31-1.42)

Female gender 0.89 (0.83-0.96) 0.95 (0.91-0.99)
Race/ethnicity

White 1.00 1.00
Black 1.60 (1.47-1.73) 2.49 (2.37-2.62)
Hispanic 1.29 (1.13-1.47) 1.43 (1.32-1.55)
Other/missing race 1.03 (0.90-1.19) 1.19 (1.10-1.28)

Primary payer (�65 years)
Private 1.00 . . .
Medicare vs private 2.11 (1.93-2.30) . . .
Medicaid vs private 2.04 (1.84-2.26) . . .
Other/unknown vs

private 1.23 (1.07-1.43) . . .
Primary payer (�65 years)

Medicare . . . 1.00
Private . . . 0.71 (0.65-0.78)
Other . . . 1.14 (1.02-1.28)

Charlson score
0 1.00 1.00
1 1.12 (0.97-1.29) 1.28 (1.21-1.36)
2 1.37 (1.25-1.50) 1.06 (1.01-1.11)
�3 2.45 (2.24-2.69) 1.55 (1.47-1.64)

AOR, Adjusted odds ratio; CI, confidence interval.
undergo amputation than patients covered with Medicare.
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Comorbidity. Patients with higher levels of comor-
bidity (higher modified Charlson score) had a lower likeli-
hood of undergoing an open vascular or endovascular
revascularization. A higher Charlson score was also associ-
ated with a higher risk of amputation. These findings were
consistent across age categories.

DISCUSSION

The main goal in the management of patients with
PAD is to maximize duration and quality of life, and
avoidance of lower extremity amputation is a benchmark of
success in achieving this goal. Patients who are hospitalized
with an acute manifestation of PAD are at a crossroads, and
their outcome surely depends on the ability of their treating
physicians to arrest the progression of their disease. In this
study, we used data from a nationally representative data set
to analyze the patterns of treatment provided to this pop-
ulation of patients—patients who are hospitalized acutely
for PAD.

Our study clearly documents a changing pattern of
treatment for patients who are hospitalized acutely for
PAD. During the 9-year period of our study, we saw a
distinct trend toward a lower likelihood of amputation and

Table III. C, Multivariate logistic regression likelihood
of an endovascular revascularization during an acute
admission for peripheral arterial disease

Variable

Patient age, AOR (95% CI)

�65 y
(n � 18,935)

�65 y
(n � 51,318)

Year of admission
Period 1: 1992-2000 1.00 1.00
Period 2: 2001-2003 1.47 (1.34-1.63) 1.55 (1.46-1.65)
Period 3: 2004-2006 2.87 (2.62-3.14) 3.23 (3.05-3.42)

Age, y
45-64 vs 18-44 1.17 (1.02-1.34) . . .
�75 vs 45-64 . . . 0.70 (0.66-0.73)

Female gender 1.25 (1.16-1.35) 1.09 (1.04-1.14)
Race/ethnicity

White 1.00 1.00
Black 0.72 (0.66-0.79) 0.53 (0.49-0.57)
Hispanic 0.70 (0.60-0.81) 0.66 (0.59-0.73)
Other/missing race 0.81 (0.71-0.93) 0.77 (0.70-0.84)

Primary payer (�65 y)
Private 1.00 . . .
Medicare vs private 0.59 (0.54-0.64) . . .
Medicaid vs private 0.52 (0.47-0.58) . . .
Other/unknown vs

private 0.69 (0.61-0.79) . . .
Primary payer (�65 y)

Medicare 1.00 1.00
Private . . . 1.15 (1.04-1.26)
Other . . . 0.79 (0.68-0.93)

Charlson score
0 1.00 1.00
1 0.89 (0.78-1.02) 0.72 (0.67-0.77)
2 0.91 (0.84-0.99) 0.94 (0.89-0.99)
�3 0.70 (0.63-0.77) 0.72 (0.67-0.77)

AOR, Adjusted odds ratio; CI, confidence interval.
increased likelihood of obtaining an endovascular interven-
tion, especially in patients aged �65 years. Although our
analyses cannot prove that endovascular technology is the
root cause of these improvements in amputation rates, the
circumstantial evidence for a causal link is strong.

Race/ethnicity remains an important correlate of out-
comes in patients with PAD. Our analysis demonstrates
that minorities are less likely than white patients to undergo
an open or endovascular revascularization and are more
likely to have a major amputation during an acute admis-
sion for PAD. The magnitude of our findings is somewhat
surprising. Of patients aged �65 years, black patients had
an AOR of 2.49 relative to white patients for amputation,
0.69 for open vascular bypass, and 0.53 for endovascular
revascularization. Findings were similar for Hispanic pa-
tients, albeit less dramatic. Patients �65 years also had
demonstrably different patterns of treatment across race/
ethnic lines. It is worth noting that the likelihood of ampu-
tation decreased for all groups during the course of our
study, suggesting that recent implementations of improv-
ing the care of patients with PAD have traversed across all
racial/ethnic boundaries. Despite the improvements in all
racial groups, the question still remains: Why the persistent
difference in the likelihood of amputations in Hispanic and
black patients?

A large body of population-based studies has consis-
tently documented higher rates of amputations in minority
patients, especially black patients. Initial studies performed
in the early 1990s used Medicare data to show that black
patients had higher rates of amputation and lower rates of
revascularization compared with white patients.5,6,11 More
recently, Eslami et al3 used the same NIS data set during a
4-year span (1998 to 2002) and analyzed multiple variables
thought to affect the disparity in the likelihood of amputa-
tions. They concluded that the higher amputation likeli-
hood in Hispanic and black patients was secondary to
advanced disease at presentation (ie, gangrene), lower so-
cioeconomic status, and lack of access to tertiary care
centers.

Although each study mentioned possible root causes,
few have offered an in-depth analysis. One interesting study
by Rucker-Whitaker et al12 proposed a unique explanation
for higher amputation rates among black patients. Using
data from a single academic institution, they concluded that
the differences in amputation rates in black patients might
be partially due to a higher likelihood of repeat amputa-
tions. The extent to which the findings from the Rucker-
Whitaker study can be generalized to a broader population
is unknown, but their approach raises the possibility that
minorities receive the same intensity of treatment but have
worse outcomes.

In 2007, we conducted a review of surgical outcomes in
patients undergoing lower extremity revascularization at
our large, urban public institution.13 In this setting, we
postulated a level playing field, with a population that was
homogenous to considerations of referral bias, poor com-
pliance, payer, and socioeconomic status. Our report
showed that black patients undergoing open surgical by-

pass for symptomatic PAD had statistically worse limb
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salvage and graft patency rates compared with white pa-
tients at 18 months of follow-up. Although this single-
institution study was preliminary, it did mandate consider-
ation of possible inherent differences (ie, upregulated
inflammatory markers, coagulation abnormalities, among
others) or responses to surgery among different popula-
tions of patients with PAD. The current study was not
designed to assess the degree to which these considerations
are important. A longitudinal evaluation of individual PAD
patients that assesses comorbidities and the burden of
disease at the time of diagnosis as well as surgical outcomes
is important.

Given the results of our study and the existing literature
to date, what do these findings mean? We have used the
term difference instead of disparity in the interest of adher-
ing to the definitions of the terms as described by Rathore
and Krumholz.14 They describe a “difference” as the ob-
served variation in health care use by race. A “disparity” is
when a racial difference in health care use reflects shortfalls
in appropriate care that cannot be explained by other
patient factors and are associated with adverse health con-
sequences. With this report, the noted differences could be
considered disparities if all other reasonable patient factors
were similar. These patient factors should include patient
preferences, access to care, and anatomic differences,
among others. Given the limitations of the data source used
in this study, we believe our investigation is not clearly able
to ascertain the presence of disparity. This distinction be-
tween difference and disparity, however, should not cloud
the importance of understanding the underlying reason for
the differences noted in our study and others.

Our study has several notable limitations. We were only
able to examine hospital-based care that occurred within
the context of an inpatient hospitalization. Admissions—
not procedures or patients—were the observations of inter-
est, making it impossible to analyze serial episodes of pa-
tient care. Also, our data source only captures inpatient
procedures, and we were not able to analyze outpatient
procedures performed for PAD and thus could not account
for secular trends that might have resulted in procedures
shifting from inpatient to outpatient environments. For
this reason, the rise in endovascular procedures in our
decade of interest may actually be underestimated.

Finally, we excluded data from nine states because they
do not report race data on their discharge abstracts to the
NIS. We have no reason to believe that this exclusion was a
source of bias, but we acknowledge that it does impair the
degree to which one considers our findings as truly nation-
ally representative.

CONCLUSIONS

We have shown that for a subset of patients with
PAD—those who are acutely hospitalized—that there are
significant differences in the types of treatment that are
provided across racial/ethnic groups. Black and Hispanic
patients undergo amputations more often and receive re-

vascularization less often, and these differences are dra-
matic. To understand and potentially address the underly-
ing causes of these differences, population-based research
that encompasses a rich amount of clinical data is necessary.
Allowing these findings to continue unexamined is unac-
ceptable.
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A systematic review of the limitations and approaches
to improve detection and management of peripheral
arterial disease in Hispanics
Eric B. Rosero, MD,a Katherine Kane, MD,a G. Patrick Clagett, MD,a and
Carlos H. Timaran, MD,a,b Dallas, Tex

Peripheral arterial disease (PAD) is a highly prevalent public health problem associated with major detrimental effects on
quality of life and functional status, and it is also the main cause of limb amputation. More importantly, PAD has been
classified as a coronary artery disease equivalent, meaning that patients with a diagnosis of PAD carry a risk for major
coronary events equal to that of established coronary artery disease. PAD is also a potent predictor of stroke and death.
Despite its frequent occurrence (8 to 10 million Americans are affected), little is known about the natural history of PAD
in racial/ethnic minorities, particularly in Hispanics, who represent 12.5% of the United States population. Furthermore,
the disease is commonly underdiagnosed and undertreated in this minority group, and outcomes are poorer in Hispanics
as compared with whites. Limited access to health care, difficulties for recruitment in population-based studies, and
limitations of the noninvasive screening tests are well-established barriers to determine the prevalence and natural history
of PAD in Hispanics. Although the most widely used test for assessment of patients at risk for PAD is the ankle-brachial
index (ABI), the test has substantial limitations in individuals with diabetes and arterial calcification, which are highly
prevalent in Hispanics. The ABI should, therefore, be supplemented by the use of other noninvasive tests, such as the
pulse volume recordings (PVR) and toe-brachial index. Besides the use of a combination of diagnostic techniques, the
implementation of a research methodology that improves recruitment of Hispanics in population-based studies is
necessary to obtain better knowledge of the epidemiology of the disease in this group. Community-based participatory
research may be the most appropriate approach to study this ethnic minority because it overcomes barriers for limited
access to health care and increases the possibility of overcoming distrust of research on the part of communities.
Understanding the epidemiology of PAD to improve its detection and treatment among Hispanics is relevant to reduce
disparities in the health status of this group, the most rapidly growing ethnic minority in the United States. ( J Vasc Surg

2010;51:27S-35S.)
EPIDEMIOLOGY AND NATURAL HISTORY OF
PERIPHERAL ARTERIAL DISEASE

Although in a broad sense the term peripheral arterial
disease (PAD) encompasses a large series of disorders that
affect arterial beds exclusive of the coronary arteries, for the
purpose of this review, PAD refers to atherosclerotic occlu-
sive disease of the arterial system of the lower extremities
(ie, the infrarenal aorta and/or arteries distal to the aortic
bifurcation).1 PAD is a highly prevalent public health prob-
lem affecting 8 to 10 million Americans and up to 29% of
individuals age 55 or older.1-4 Because PAD is a marker of
systemic atherosclerosis, which also includes coronary and
cerebrovascular artery disease, individuals with PAD have a
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seven- to 10-fold increased risk of cardiovascular ischemic
events and a three-fold increased short-term mortality com-
pared with age-matched individuals (Fig).1,2,5-8 PAD is
also associated with a major detrimental effect on quality of
life, particularly when individuals with lower extremity
PAD present with atypical pain or intermittent claudication
(ie, the occurrence of calf, hip, and/or buttock pain or
discomfort on walking that is relieved with rest).1,3,9,10

Individuals with PAD thus experience a more rapid func-
tional decline and impairment of leg function, which fre-
quently result in significant loss of mobility and ability to
perform daily living activities.11,12 As the population ages
and its oldest segment expands, the prevalence of PAD and
its associated disability will certainly result in increased
health care burden and expenditures.

The prevalence of PAD in the general population in
individuals older than 55 years has been estimated to be
between 3% and 29%.5,6,13,14 These data are, however,
based on population-based studies including predomi-
nantly non-Hispanic white individuals. The prevalence of
PAD rises with age and has been found to be approximately
20% in people over 70 years of age5,6,13-15 and up to 60% in
the over 85-year age group.6 Although previous studies
have shown variations in the prevalence of this disease
among different ethnic groups,16-20 the prevalence of PAD
in Hispanic populations, however, has not been extensively

studied. The purpose of this article is to provide an over-
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view of data available on the epidemiology, diagnostic
methods, and treatment of PAD in Hispanics as well as the
limitations and possible approaches to improve its detec-
tion and management.

HISPANICS IN THE US POPULATION

Hispanics represent 12.5% (35 million) of the US pop-
ulation according to the 2000 US census. Most Hispanics
indicated their race category as white (47.9%) or “some
other race” (42.2%) in the census questionnaire. By 2050,
an estimated 102 million Hispanics will reside in the United
States, nearly 24.5% of the total US population.21 Current
health policies in the US, contained in the Healthy People
2010 initiative, insist on improving quality of life and elim-
inating racial and ethnic disparities in health status as the
two primary goals.22 Such objectives can only be fulfilled if
complete understanding of PAD in different ethnic groups
is achieved.9 Moreover, the effects of acculturation and
socioeconomic factors on the prevalence and severity of
PAD need to be investigated. If Hispanics experience
poorer health status, this expected demographic change
will magnify the adverse economic, social, and health im-
pact of such disparities.23 A critical need of research studies
exists to define the true prevalence and natural history of
PAD in Hispanics. Moreover, immediate action to enhance
health promotion and lifestyle changes is also required.

PREVALENCE OF PAD IN HISPANICS

Differences in the evolution and prevalence of PAD
across ethnic groups have been demonstrated. However,
most available observational studies assessing PAD among
Hispanics have included primarily hospital-based and clin-
ical settings, which are prone to individual selection bias.
Few population-based studies have examined the relation-
ship between race/ethnicity and lower-extremity PAD.
Prevalence estimates for Hispanics have varied widely, with

Fig. Natural history of peripheral arterial disease (PAD). Data have
been derived from studies that have included primarily non-Hispanic
white populations. Leg refers to the impact of PAD on lower
extremity symptoms and prognosis. Survival refers to the effect of
the disease on the patient’s mortality, which is related to the
increased risk of stroke and cardiac events.
rates in the range of 1.8% to 13.7%.2,17,18 In a report from
the National Health and Nutrition Examination Survey
(NHANES), non-Hispanic blacks had the highest preva-
lence of PAD, whereas Mexican Americans had levels that
were higher than whites but lower than blacks.20 Similarly,
the San Antonio Heart Study reported 61% greater odds of
PAD among Mexican Americans than among non-His-
panic whites.24 Conversely, two recent population-based
studies revealed opposite findings. The Multi-Ethnic Study
of Atherosclerosis (MESA) confirmed results from the San
Diego Population Study, which evaluated non-Hispanic-
whites, African-Americans, Hispanics, and Asians, found a
significant excess of PAD in blacks independent of tradi-
tional vascular risk factors and lower prevalence in Hispan-
ics.17,25,26 However, these two studies have important
limitations regarding the generalizability of their results
to the general population. In the MESA study, individ-
uals with cardiovascular disease were excluded, whereas
in the San Diego Population Study, only university em-
ployees with health insurance were included. Moreover,
individuals with an ankle-brachial index (ABI) greater
than 1.4 were excluded from the analysis in the MESA
study, which could have eliminated individuals with
PAD with vascular calcification. All the barriers that limit
the access of the Hispanic population to the health care
system have played a role in the difficulties found by the
investigators to determine the true prevalence of PAD in
this ethnic group.

DIAGNOSIS OF PAD

Medical history

The natural history and clinical presentation of PAD
need to be considered for its early recognition. Unfortu-
nately, ethnic differences in the natural history of PAD have
not been established. As with most atherosclerotic diseases,
in its early phases PAD is asymptomatic and only 9% to11%
of persons with PAD have the classic symptoms of intermit-
tent claudication (ie, the occurrence of calf, hip, and/or
buttock pain or discomfort on walking that is relieved with
rest).1,3,9,10 Critical limb ischemia (ie, the presence of pain
at rest or ischemic nonhealing ulcerations and gangrene)
represents only 1% of the general population older than age
50.1,3,9,10 Whether these clinical presentations apply also to
Hispanics is unknown. The diagnosis of PAD based only on
clinical findings is, therefore, inadequate.

Noninvasive techniques for screening and detecting
PAD

Ankle-brachial index. Diagnostic intra-arterial an-
giography is the gold standard test for the diagnosis of
PAD, which is anatomically and angiographically defined as
occlusion or stenosis of 50% or more in a major leg ar-
tery.27,28 Because angiography is an invasive procedure
with inherent risk, discomfort, and cost, noninvasive arte-
rial studies are used preferentially to detect PAD. The most
widely used definition of PAD in epidemiologic studies is a
resting ABI of less than 0.90 (ie, the ratio of the ankle

systolic blood pressure and the higher of the two brachial
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systolic pressures is less than 0.90).1,3 Although the 0.90
cut point is generally accepted, the actual diagnostic value
of this threshold in the general population including differ-
ent ethnic groups is unclear. In a subgroup of participants
of MESA with normal ABIs (1.00 to 1.30), it was found
that gender and ethnicity were independently associated
with ABI.29 In this cohort of 1775 healthy subjects, the
ABI was about 0.02 lower in women than men and 0.02
lower in blacks compared with whites. These findings raise
the question whether a single threshold for all gender/
ethnic groups is then appropriate. Nevertheless, ABI values
have important prognostic implications. Low ABI values
have been associated with an increased risk of coronary
artery disease, stroke, and cardiovascular death.30 Even
borderline ABI values (ABI 0.90 to 0.99) and low normal
ABI values (ABI 1.00 to 1.09) have been associated with
higher prevalences of subclinical coronary and cerebrovas-
cular atherosclerosis as compared with an ABI of 1.10 to
1.30. Similarly, intermittent claudication, atypical exer-
tional leg pain, and the incidence of mobility loss are more
frequent among subjects with borderline ABI values than
among those with ABI values of 1.10 to 1.40.31,32

The sensitivity of the ABI is 90%, and the specificity is
98% for an angiographically defined stenosis of 50% or
more in a major leg artery according to small observational
studies of patients with established PAD assessed prior to
treatment.33 The ABI may, however, underestimate the
severity of disease in individuals with calcified, non-
compressible arteries. Advanced calcific atherosclerosis of
vessels beneath the cuff resists compression that results in
falsely elevated ankle–brachial pressure indices (ABI �
1.30).34,35 This calcification in the arterial walls is frequent
in diabetics and in individuals with chronic renal failure or
advanced age. As diabetes is highly prevalent among His-
panics, the use of ABI to detect the prevalence of PAD in
this population may not be accurate. Alternative arterial
studies, such as the toe-brachial index (TBI) and pulse
volume recording measurement, have been suggested to
detect PAD in individuals who are at risk for lower extrem-
ity PAD and have an ABI greater than 1.30.33 Most epide-
miologic studies, however, have excluded individuals with
ABI greater than 1.3, which clearly underestimates the true
prevalence of PAD, as angiographically defined stenosis of
50% or more in major leg arteries may occur in the presence
of severe calcification and high ABI.8,33

TBI. This test is performed by placement of a small
occlusive cuff on the proximal portion of the great or
second toe using plethysmography to detect the return of
toe pulsatility, which is a function of the systolic perfusion
pressure. The TBI is calculated as the ratio of the toe
systolic blood pressure and the higher of the two brachial
systolic pressures. In individuals with noncompressible ar-
terial segments, which are frequent in diabetics and Hispan-
ics, the ABI is spuriously elevated, and values in the normal
range or greater than 1.3 may be obtained in the presence
of PAD. In such individuals, diagnostic information to
confirm or rule out the presence of PAD should be ob-

tained by the measurement of the TBI. TBI values less than
0.7 are usually considered diagnostic for lower extremity
PAD.36,37 A recent study using ABI and TBI to evaluate
the presence of PAD in 510 ambulatory patients (37%
diabetics) revealed that ABI values � 1.40 were signifi-
cantly associated with occlusive PAD. Of all the traditional
cardiovascular risk factors, diabetes was the dominant risk
factor for a high ABI.38 TBI should therefore always be
obtained in diabetics, as digital arteries are usually spared
the calcinosis that alters compressibility of more proximal
arteries. In another recent study on 1762 patients referred
to a vascular clinic because of PAD symptoms, the preva-
lence of elevated ABI was 8.4%. In the subset of patients
with elevated ABI, the prevalence of PAD defined as a TBI �
0.60 was 78.2% among subjects with an ABI � 1.4 and
83.5% among those with an ABI � 1.5.39 According to a
recent report from the American Heart Association Statis-
tics Committee and Stroke Statistics Subcommittee, the prev-
alence of physician-diagnosed diabetes among Hispanics liv-
ing in the USA is 11.1%, 11.3% for Mexican American
males, and 14.2% for Mexican American females,40 which is
about two times higher than that in non-Hispanic whites
and similar to that in non-Hispanic blacks (Table I). Fur-
thermore, the prevalence of fasting glucose greater than
126 mg/dL in Mexican-American men unaware of being
diabetic is much higher than that in non-Hispanic whites
(6.0% vs 3.6%, respectively). The prevalence of diabetes
increases with age, and it is estimated to be about 34% in
Hispanics older than 65 years.41 The current total preva-
lence of diabetes in the United States for all age, gender,
and race/ethnicity groups is about 5.6%. However, by the
year 2050, it is expected to increase to 12.0%. Increases are

Table I. Prevalence of diabetes mellitus by
race/ethnicity and gender

Population group

Prevalence of
physician-
diagnosed

DM

Prevalence of
undiagnosed

DM
Prevalence of
prediabetes

Non-Hispanic white
Men 5.8% 3.6% 32.0%
Women 6.1% 2.2% 18.7%

Non-Hispanic black
Men 14.9% 4.7% 22.9%
Women 13.1% 3.1% 19.0%

Mexican Americans
Men 11.3% 6.0% 28.5%
Women 14.2% 1.9% 23.6%

Undiagnosed Diabetes mellitus (DM) is defined here as those whose fasting
glucose is �126 mg/dL but who did not report being told by a healthcare
provider that they had DM.
Prediabetes is a fasting blood glucose of 100 to �126 mg/dL (impaired
fasting glucose). Prediabetes includes impaired glucose tolerance.
Sources: Prevalence: Prevalence of diagnosed and undiagnosed diabetes:
NHLBI computations from NHANES 2003-2006; extrapolation to the
2006 US population.
Prevalence of prediabetes: CDC Fact Sheet.43 CDC computations are from
NHANES 2003-2006; extrapolation to the 2007 US population. Percentages
for racial/ethnic groups are age-adjusted for Americans �20 years of age.
projected to be the largest for Hispanics (127%) as com-
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pared with non-Hispanic whites (99%) and non-Hispanic
blacks (107%).42 These data suggest that for the assessment
of PAD in epidemiologic studies in elder Hispanic popula-
tions, the traditional ABI technique should be supplemented
by the use of other noninvasive tests such as the TBI.

Pulse volume recordings. Pulse volume waveform
analysis measurements are performed with a system that
incorporates a pneumoplethysmograph (pulse volume re-
corder [PVR]). Pulse volume recordings are obtained using
standard blood pressure cuffs at the thigh, calf, and ankle.
Sensitive transducers detect small increases in pressure
within the cuffs. These increases are caused by a slight
increase in the volume of the extremity during systole. The
resulting recording closely resembles arterial pressure wave
tracings. The amplitude of the pulse volume wave reflects
local arterial pressure, vascular wall compliance, the num-
ber of arterial vessels beneath the cuff, and the severity of
atherosclerotic disease. A normal waveform has the follow-
ing characteristics: sharp upstroke, tall systolic peak, pres-
ence of a dicrotic notch, and rapid runoff to baseline or
narrow waveform. As the artery becomes more diseased,
the waveforms change accordingly, first losing the dicrotic
notch and then becoming wider and flatter.43,44 PVRs can
be measured easily and rapidly with the use of new FDA-
approved portable computerized devices. However, to our
knowledge, there are no community-based studies examin-
ing this technique to assess the prevalence of PAD in
Hispanic populations. In non-Hispanic populations, com-
munity-based detection of PAD using PVRs may not be
necessary, given the established accuracy of the ABI for
PAD detection and the adequate access to health care
among these populations that to some extent obviates the
need for community-based screening. PVRs have the ad-
vantage of revealing distortions in pulse wave contour even
in individuals with vascular calcification and may allow the
detection of PAD when ABI is within normal range or
greater than 1.3.45 The addition of PVRs to the ABI and
TBI for detection of PAD may decrease the false-positive
results that could potentially occur when the ABI or the
TBI are used exclusively for this purpose. A clear advantage
of an accurate detection of PAD would be the avoidance of
potential harms of screening, including false-positive re-
sults, labeling, and the adverse events associated with inva-
sive testing. Moreover, the harms of unnecessary or exces-
sive medical, interventional, and surgical treatment and
their adverse events could potentially be reduced or elimi-
nated by improving the accuracy of the screening tests.

Risk factor modification and treatment of PAD

In general, risk factors for PAD are similar to those for
cardiovascular disease. PAD, in fact, shares a common
atherosclerotic etiology with coronary artery and cerebro-
vascular disease. Of known risk factors, smoking is by far
the most important, as smokers have a 7.5-fold increased
risk of cardiovascular disease compared with nonsmokers.1,33

Nevertheless, the prevalence of cigarette smoking among
Mexican-American men and women is lower than that in

other racial/ethnic groups (Table II). Other risk factors
include diabetes, age, hyperlipidemia, renal failure, and
hypertension. In Hispanics with PAD, the prevalence of
tobacco smoking is lower, and the prevalence of diabetes is
higher than those in non-Hispanic whites and blacks with
PAD,46 suggesting that diabetes is a stronger risk factor for
PAD among Hispanics. Risk factor modification and con-
trol are effective forms of prevention. However, because
age may not be modified, PAD will invariably continue to
occur and affect the elderly. Additionally, since the preva-
lence of smoking among adults in the US remains approx-
imately 25%, and the incidence and prevalence of diabetes
continue to increase, it is estimated that a significant per-
centage of the US population, including Hispanics, will
continue to be affected by PAD.33

The devastating effects of lower-extremity PAD may be
preventable. The efficacy of interventions to prevent PAD is
not well known, but exercise training, smoking cessation,
aspirin and antiplatelet therapy, and lipid-lowering drugs
may each be effective in managing the condition.8 Effective
risk factor modification and control in individuals with
PAD may also reduce associated cardiovascular morbidity
and mortality.8 Consequently, smoking cessation and ef-
fective treatment of diabetes, hyperlipidemia, and hyper-
tension should be pursued in all individuals with PAD. The
presence of PAD may also be an indication for broad
management of vascular risk factors because of its associa-
tion with stroke, myocardial infarction, and cardiovascular
mortality. In fact, current cardiovascular risk stratification
guidelines from the National Cholesterol Education Pro-
gram (NCEP) Adult Treatment Panel report (ATP III)
classify PAD as a coronary heart disease equivalent, mean-
ing that patients with a diagnosis of PAD carry a risk for
major coronary events equal to that of established coronary
heart disease (ie, 20% per 10 years).47 Nevertheless, studies

Table II. Estimated prevalence of cigarette smoking
among adults aged � 18 years by gender and
race/ethnicity

Population group

Prevalence of
cigarette

smoking (%)
95% confidence

interval

Non-Hispanic white
Men 23.1 21.6-24.6
Women 19.8 18.7-20.9

Non-Hispanic black
Men 24.8 22.0-27.6
Women 15.8 13.7-17.9

Hispanic
Men 18.0 15.5-20.5
Women 8.3 6.7-9.9

Non-Hispanic American
Indian/Alaska Native

Men 36.7 19.9-54.5
Women 36.0 20.2-51.8

Source: CDC. Cigarette smoking among adults—United States, 2007.
MMWR 2008;57:1221-26. Available at: http://www.cdc.gov/mmwr/
preview/mmwrhtml/mm5745a2.htm.
suggest that individuals with PAD are less aggressively

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5745a2.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5745a2.htm


JOURNAL OF VASCULAR SURGERY
Volume 51, Number 9S Rosero et al 31S
managed than those with cardiovascular disease.8 In fact, a
recent prospective cohort study established that among
individuals with established arterial disease or with multiple
risk factors for atherosclerosis, individuals with PAD expe-
rienced the highest rate of cardiovascular death and major
cardiac events and stroke.48 Despite the increased cardio-
vascular risk associated with PAD, this disease is commonly
underdiagnosed and undertreated.33,49,50 Continuous su-
pervised and compliance enhancement programs within the
community have the potential to improve the treatment
and outcomes of PAD, particularly among Hispanics.

Exercise therapy for patients with PAD

Individuals with PAD do benefit from exercise therapy.
A recent Cochrane review of 10 randomized trials of exer-
cise therapy estimated an overall improvement in walking
distance of about 150% in individuals with intermittent
claudication, the classic form of symptomatic PAD.51 The
exercise component in all but one of these trials was super-
vised. In a meta-analysis of 18 randomized and nonran-
domized trials, the greatest benefit was associated with
continued walking until pain was nearly maximal and with
sessions that lasted longer than 30 minutes, took place
three or more times per week, and continued for at least 6
months.52 Others have recently reported that higher phys-
ical activity levels during daily life are associated with less
functional decline among people with PAD.53 Although
few randomized trials have directly compared supervised
and unsupervised exercise training, several observational
studies have failed to show significant functional improve-
ment with unsupervised exercise consisting of advice
alone.54,55 Of interest, the latest American College of
Cardiology/American Heart Association (ACC/AHA)
Guidelines for the management of PAD suggest that tread-
mill exercise appears to be more effective than other exer-
cise modalities, presumably because “treadmill walking
most closely reproduces walking in the community set-
ting.”33 No specific recommendation for community-
based walking programs was, however, included within the
Guidelines.

In addition to symptomatic improvements, exercise
also has the potential to reduce cardiovascular risk. Physical
inactivity is indeed an independent risk factor for cardiovas-
cular events, whereas exercise can favorably improve lipid
profile and glucose metabolism and reduce blood pres-
sure.56 Nevertheless, a recent report on national statistics
on heart disease and its risk factors revealed that Hispanic
adults were more likely not to engage in vigorous activity
(71.8%) than non-Hispanic adults (59.5%).40 Recent data
from the National Center for Health Statistics reveal that
Hispanics report higher levels of physical inactivity as
compared with non-Hispanic whites and non-Hispanic
blacks.57 Similarly, the proportion of Hispanics engaging in
at least one session of light/moderate or vigorous physical
activity of at least 10 minutes, duration, or in regular
leisure-time activity defined as three or more sessions per
week of vigorous activity lasting at least 20 minutes or five

or more sessions per week of light/moderate activity lasting
at least 30 minutes in duration was lower than the propor-
tion of non-Hispanic whites and blacks engaging in similar
activities (Table III). Community-driven walking programs
could be a mechanism to encourage physical activity and
improve cardiovascular fitness among minority groups. To
our knowledge, however, those programs have not been
investigated or reported.

Pharmacologic therapy for PAD

Pharmacologic therapy for PAD is primarily tailored to
meet current guidelines for risk factor modification.58 Cur-
rent evidence demonstrates that PAD symptoms, walking
distance, and quality of life can be improved by smoking
cessation (physician advice, nicotine replacement therapy,
and bupropion), cilostazol, and angiotensin-converting en-
zyme inhibitors.58 Statin drugs in particular have demon-
strated benefit in improvement in claudication symptoms,
ambulatory ability, total walking distance, and leg function-
ing59,60 even after adjustment for confounders.61 The risk
of major cardiac and cerebrovascular events can also be
further reduced through lowering blood pressure with
angiotensin-converting enzyme inhibitors and other anti-
hypertensive drugs, use of statins, antiplatelet therapy with
aspirin or clopidogrel, and probably by stopping smoking.
Beta-blockers are effective as antihypertensive therapy and
are not contraindicated in individuals with PAD. Antiplate-
let therapy with aspirin (75 mg to 325 mg daily) reduces the
risk of death from coronary events and stroke in individuals
with cardiovascular diseases by 25% and is recommended
for individuals with PAD.58 Currently two drugs, pentoxi-
fylline and cilostazol, have been approved by the FDA for
the treatment of intermittent claudication, which is only
manifested by a small proportion of individuals with
PAD.3,58 Although the pharmacologic treatment of PAD is
well-established, the frequency and adequacy of these ther-
apies among Hispanics are unknown.

Recent epidemiologic data reveal ethnic disparities in
the prevention and treatment of other cardiovascular dis-

Table III. Leisure-time physical activity among adults 18
years of age and over, by selected characteristics: United
States, 2006

Population group Inactive

Some
leisure-time

activity

Regular
leisure-time

activity

Hispanic or Latino 53.4 (1.1) 23.8 (0.9) 22.8 (0.9)
Mexican 53.9 (1.5) 24.2 (1.1) 22.0 (1.2)

Not Hispanic or Latino 37.3 (0.7) 30.4 (0.5) 32.3 (0.5)
White only 35.3 (0.7) 31.0 (0.5) 33.8 (0.6)
Black or African

American only
49.0 (1.3) 26.4 (1.0) 24.7 (1.0)

Values are presented as percentage (standard errors).
Source: CDC/NCHS, National Health Interview Survey, family core and
sample adult questionnaires.
Reference: Health, United States, 2008 with Chartbook. Hyattsville, MD:
National Center for Health Statistics; 2009.
eases related to PAD and that Hispanics are much less likely
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than non-Hispanic whites to be screened and treated for
lipid abnormalities and other cardiovascular risk factors. A
study using data from the Third National Health and
Nutrition Examination Survey revealed that African Amer-
icans and Mexican Americans were less likely to report
serum cholesterol screening than whites. Even when iden-
tified as having high cholesterol that required medication,
African Americans and Mexican Americans were less likely
than whites to be taking cholesterol-lowering agents.62

In the San Antonio Heart Study, Mexican-Americans
were less likely than whites to be aware of and to be
undergoing treatment for high cholesterol.63 In the 1988-
1990 Behavioral Risk Factor Surveillance System (BRFSS),
African Americans and Hispanics were less likely than
whites to report cholesterol screening.64

Endovascular and surgical treatment of PAD

Revascularization (endovascular or surgical) therapy is
reserved for lifestyle-limiting claudication and lack of re-
sponse to exercise or pharmacotherapy whenever the risk-
benefit ratio with revascularization is favorable. Endovas-
cular treatments are minimally invasive catheter-based
procedures, which include primarily percutaneous translu-
minal angioplasty (PTA) with or without stenting. Surgical
revascularization is reserved for more advanced forms of
PAD, usually when limb-threatening ischemia develops.33

Both surgical revascularization and PTA are effective in
improving ABI values, functional status, walking ability,
and quality of life in patients with claudication.65,66 A
prospective, observational study in 60 patients undergoing
surgical bypass grafting and 44 patients undergoing PTA
demonstrated that the ABI increased an average of 0.36 in
the open bypass group and 0.23 in the PTA group. Over an
18-month follow-up period, both groups had similar im-
provement in physical functioning and walking.65 A second
prospective study looking at quality-of-life outcomes in
patients treated with PTA for claudication and critical limb
ischemia revealed that after 1 year of follow-up, mainte-
nance of independence and ambulation status along with
other daily physical functions was significantly improved.66

Although multiple factors such as young age, diabetes
mellitus, and smoking play a role in early graft failure, there
is some evidence that race may have an effect on the
durability of lower extremity revascularization. In a large
retrospective review of almost 15,000 patients undergoing
lower extremity revascularization, it was found that the rate
of early graft failure was higher in blacks as compared with
Caucasians (6.7% vs 4.5% respectively).67 In fact, blacks are
found to be 1.7 times more likely to undergo primary and
repeat amputation than Caucasians.68 Although more at-
tention has been given recently to PAD and outcomes of
minorities,69 few studies have tried to look at Hispanics
separately. A recent multiethnic study of infrainguinal by-
pass for patients with claudication, rest pain, and tissue loss
revealed that after a mean follow-up period of 18 months,
Hispanics and blacks showed poorer outcomes.70 The pa-
tency rate was 46.9% and 59.9% for Hispanics and Cauca-

sians, respectively, while the limb salvage rate was 72.6%
and 90.8% for Hispanics and Caucasians, respectively. In-
terestingly, most Hispanic patients were treated for tissue
loss (86%) and had a higher incidence of diabetes mellitus.
A second study attempted to more selectively compare the
differences in treatment and outcomes of Hispanics and
Caucasians for PAD.71 Patients who underwent lower ex-
tremity revascularization with diagnoses of rest pain, ulcer-
ation, and gangrene were included in the limb-threatening
group. Hispanics were significantly more likely to present
with limb-threatening ischemia. In addition, these patients
tended to have poorly controlled diabetes and experienced
function-limiting pain starting at a younger age. Both
factors are associated with more advanced presentation,
resulting in limited therapeutic options (ie, PTA) and an
increased likelihood to undergo a primary amputation.
Finally, a more recent study that compared the results of
autogenous infrainguinal bypass grafting in a multiethnic
cohort of 1646 patients provided evidence of inferior out-
comes in Hispanics treated for PAD.72 Hispanics had lower
rates of primary patency and limb salvage than whites
despite similar rates of critical limb ischemia, and Hispanic
ethnicity was an independent predictor of limb loss.

Although current evidence reveals that Hispanic patients
with lower extremity arterial disease exhibit poor outcomes
after revascularization, little data exist to explain possible dif-
ferences related to type of repair, open surgical bypass vs
PTA/stenting. This question may remain until the classic
clinical picture changes: fewer patients presenting with ad-
vanced arterial limb disease. Although to some extent, the
problem seems to fall back to socioeconomic factors (ie,
limited education and access to proper preventative and diag-
nostic care), recent evidence indicates that ethnic and racial
differences in the natural history of PAD may still occur after
adjusting for socioeconomic differences or when these are
nonexistent.73,74 Small improvements may, however, change
the overall Hispanic population presenting with vascular dis-
ease, thereby resulting in earlier diagnosis with more thera-
peutic options and better outcomes.

CLINICAL RESEARCH SUPPORTING
COMMUNITY-BASED INTERVENTIONS IN
HISPANICS

A community is commonly defined as a group of people
with diverse characteristics who are linked by social ties,
share common perspectives, and engage in joint actions in
geographical locations or settings. Community context has
been identified as an important determinant of health out-
comes. This fact has increased the interest in community
collaboration as an important strategy for successful clinical
research and public health programs.75 Community-based
participatory research (CBPR) is a collaborative process of
research involving researchers and community representa-
tives. In this process, community-based organizations or
groups (such as churches and other social organizations)
help researchers in different steps of the research project,
including recruitment of individuals.76

CBPR may be the most appropriate approach to study

ethnic minorities because it overcomes barriers for limited
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access to health care and increases the possibility of over-
coming distrust of research on the part of communities
that have historically been “subjects” of such research.77

Precedents for community-based trials of risk-factor
modification have been established in the prevention and
treatment of diabetes and cardiovascular disease. In a
study of Hispanic women comparing provider counsel-
ing and health education versus the combination of
counseling, education, and support from a lay health
promoter (LHP), individuals receiving a combined com-
munity and certified diabetes nurse educator interven-
tion were more likely to complete diabetes education
than controls;78 those receiving printed nutrition educa-
tion materials and LHP visits had lower total fat and
saturated fat than those receiving printed materials
alone,79 and attendance at annual health screening was
greater among Hispanics receiving an LHP visit com-
pared with those receiving a postcard-only reminder.80

Among African-American men, when an education and
referral intervention was compared with a team approach
consisting of a nurse practitioner, physician, and LHP,
the team approach decreased blood pressure and pro-
gression of left ventricular hypertrophy.81 Similarly, a
community-based nurse practitioner and LHP team low-
ered global cardiovascular risk among black families with
a history of premature coronary artery disease and in-
creased the likelihood of achieving target levels of low-
density lipoprotein cholesterol and blood pressure com-
pared with an enhanced primary care delivery method.82

In another study testing a team approach, those random-
ized to a nurse case manager and LHP team had im-
proved triglycerides and diastolic blood pressure com-
pared with those receiving usual care.83 Available
observational studies assessing vascular risk factors be-
tween Hispanics and other ethnic groups have included
primarily hospital-based and epidemiological studies,
which are prone to individual selection bias. Communi-
ty-based studies are necessary to convincingly answer the
important questions regarding vascular differences and
their treatment implications between ethnic and racial
minorities. To our knowledge, there are no studies that
evaluate PAD in Hispanic communities using a CBPR
approach. Recent research demonstrates, however, that
CBPR has been successfully used in other medical con-
ditions. A study revealed that the use of lay health
promoters was effective for addressing cardiovascular
disease risk factors among Hispanics living in the US-
Mexico border region. The implementation of this com-
munity-based intervention program revealed positive
changes in behavioral factors as well in low-density li-
poprotein cholesterol level, triglyceride level, waist cir-
cumference, diastolic blood pressure, weight, and gly-
cated hemoglobin among the participants.84 Other
studies have provided additional information about the
effectiveness of CBPR methodology and the role of lay
health workers for cardiovascular disease prevention and
prevention and treatment of diabetes mellitus among

Hispanics.78,85
CONCLUSIONS

PAD is a prevalent major public health problem that
substantially affects quality of life and increases the risk of
cardiovascular events and stroke in all populations. Al-
though several epidemiologic studies have assessed the
prevalence and natural history of PAD among non-Hispanic
whites, and to a lesser extent in African-Americans, scarce
information is available about the disease in Hispanics.
Health disparities — the differences in incidence, preva-
lence, mortality, and burden of disease that exists among
specific population groups — persist in the US. The true
prevalence of PAD in Hispanics is unknown in part due to
the limited access of this ethnic group to the health care
system. In addition, the fact that the standard screening test
for PAD, the ABI, may not be reliable in individuals with
diabetes, which is highly prevalent in Hispanics, may signif-
icantly contribute to the imprecise estimate of the true
prevalence of PAD among this minority. A critical need of
research studies exists to define the true prevalence and
natural history of PAD in Hispanics.

Effective methods of improving functional outcomes and
quality of life in individuals with PAD have been documented.
As the population ages and the incidence of PAD increases,
there will be an inevitable increase in the cost and utilization of
resources for the treatment of the disease. In Hispanics and
other minorities with limited access to health care, communi-
ty-based interventions such as supervised exercise therapy and
risk factor modification could potentially reduce the burden
and cost of the health care system.
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Disparities in vascular surgery: Is it biology or
environment?
Louis L. Nguyen, MD, MBA, MPH, and Antonia J. Henry, MD, Boston, Mass

Disparities in health care are well documented for several racial, ethnic, and gender groups. In peripheral arterial disease,
differences in prevalence, treatment selection, treatment outcomes, and resulting quality of life have negative effects on
some minority groups and women. It may be easy to document disparities, but it is harder to understand their underlying
causes. Are there biologic differences between members of racial and ethnic groups that influence disease presentation and
outcomes? Or is the socioeconomic environment that surrounds them the true driver of observed differences? This article
reviews the evidence for racial and gender disparities in vascular surgery and presents some potential mechanisms that may

explain the disparities. ( J Vasc Surg 2010;51:36S-41S.)
Health disparities are differences in the quality of health
care across racial, ethnic, gender, and other demographic
categories. These disparities are most commonly seen as
differences in health care outcomes, where selected popu-
lations incur greater morbidity or mortality than other
members of the general population with the same condi-
tions. Disparities have been well documented for several
minority racial groups, ethnicities, and female gender. Al-
though inferior health care outcomes have been docu-
mented for subgroups in majority populations, the field of
disparities research focuses on minority populations be-
cause of the greater prevalence of poor health outcomes in
these groups and the implicit social goal of assisting under-
served populations.

Peripheral arterial disease (PAD) affects approximately
5 million Americans and disproportionately affects persons
who identify as black and Hispanic, those with lower in-
come, and the uninsured.1 A greater burden of atheroscle-
rotic risk factors, especially diabetes mellitus (DM), and
differential access to care may explain some of these differ-
ences. But the root causes of these disparities are not well
understood. Are there biologic differences among these
groups that affect the frequency of the disease or the
patient’s response to treatment? Or are social and environ-
mental factors related to these groups driving the effect?
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Genetic variations may play a limited role. Investigating
environmental factors such as insurance coverage, family
support capabilities, availability of transportation to doctor
appointments, and psychosocial stressors related to living in
a resource-poor environment will add to our understand-
ing. In many cases, members of affected groups also share
associations with environmental factors such as lower so-
cioeconomic status (SES). These coassociations make it
difficult to determine the individual contribution of biol-
ogy and environment separately. This distinction is not
only important from a mechanistic standpoint but also
helps us to design potential interventions to correct these
disparities.

DEFINING POPULATIONS AT RISK

In understanding disparities, we also have to under-
stand the populations at risk. The concept of “race” has
varied among cultures and over time. Race commonly
refers to groupings according to heritable characteristics.
The most widely used race categories are based on self-
identification and visual traits such as skin color, facial
features, and hair texture. Some argue that race definitions
are imprecise in the modern era of immigration and cultural
integration. The concept of race was first widely used
during the 15th century when European explorers sought
to colonize distant lands. In contemporary times, work in
anthropology, genetics, demography, and sociology has
given us a greater understanding of genetic and cultural
variation among humans. Many now believe that most
human differences are cultural. Beyond culture, natural
polymorphism (genetic variations that occur in different
frequencies among groups) and clines (variation over ge-
ography) have less influence over human variation.2,3

In light of controversies in the classic definitions of
race, many social scientists use the term “ethnicity” to
describe groups with self-identified shared beliefs of cul-
ture, ancestry, and history. For example, the term “His-
panic” is used to describe the culture and people of areas
formerly ruled by Spain and who speak Spanish. In the
United States, the term “Latino” refers to persons of Span-
ish heritage in the Americas and is often used interchange-

ably with “Hispanic.” Ethnic definitions span across tradi-
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tional race categories and better reflect the contemporary
clustering of human variation. However, many also recog-
nize that ethnicity is itself a social construct, sharing similar
concerns of imprecision as race definitions.4

The definitions of male and female are less controversial
than those of race and ethnicity. Human gender is deter-
mined biologically by inherited sex chromosomes, which in
turn result in gender phenotypes commonly recognizable
among all cultures. However, gender is also influenced by
personal identity and social mores. Even within conven-
tional definitions of gender, the biologic differences be-
tween genders can change over time. Notably, the protec-
tive effects of estrogen against cardiovascular disease in
young women do not appear to persist in postmenopausal
women.5

Withstanding the controversies surrounding race, eth-
nicity, and gender categorizations, this article will use com-
monly accepted terms to define these populations as well as
categories presented in original articles.6 The term “black”
is used to describe people who self-identify as “black” or
“African American” and the term “Hispanic” describes
people who self-identify as “Hispanic” or “Latino.” Be-
cause the literature uses these terms to conduct disparities
research, a summary of the topic must also accept common
usage of terms. As imprecise as these terms may be, they still
function as recognizable descriptors for the complex pop-
ulations they represent.

DIFFERING DISEASE PREVALENCE AND
TREATMENT OF RISK FACTORS

The interaction of biology and environment in some
minority populations results in a higher prevalence of DM,
more advanced PAD at presentation, and a greater propor-
tion of women with PAD.7,8 The preponderance of chronic
diseases that are influenced by diet and physical activity,
such as type II DM, obesity, and hypertension, rather than
by conditions known to have a significant heritable compo-
nent, suggests that the disparity in risk factors is more
strongly related to environment.1,7,9-11

Few studies have described the risk profile of Hispanic
patients.12 Study participants are allowed to self-identify as
“Hispanic” in some studies, although this group may be
aggregated with others in “nonblack” or “nonwhite” cat-
egories, identified as “other,” or excluded from analysis due
insufficient numbers. These situations present a challenge
to characterizing the risk profile of Hispanic patients, with
many studies reporting conflicting results.8,13

There may be a synergistic interaction between race and
gender.9 Women with PAD tend to be older, are more
likely to be black, and are at a higher risk of being under-
insured or uninsured.14 Older women may have a greater
risk of PAD due to the loss of estrogen’s protective effects
after menopause. However, many of the studies that estab-
lished this effect were done in predominately white popu-
lations and the results may not be generalizable.15

Risk factor profiles. The divergence in risk factor
profiles between white, black, or Hispanic persons with

PAD extends to the medical management of cardiovascular
disease and processes of care. In populations disproportion-
ately affected by chronic disease, risk factor management is
a feasible intervention to reduce disparities. Glycemic con-
trol has been identified as a high-yield modifiable risk factor
in populations with a higher prevalence of DM.16 However
there may be differences in self-care activities among pa-
tients with DM that vary by ethnicity and contribute to
DM-related complications.17

Statin medications are underused in black patients,
especially in black men undergoing infrainguinal by-
pass.18,19 Black patients and women with PAD are under-
treated for dyslipidemia.14 Focusing on patient and pro-
vider awareness of modifiable risk factors may improve
disparities.

Specialist care. Access to specialist care for PAD and
ischemic stroke also varies by race and gender. Women,
black, and nonwhite patients are more likely to receive
care at community health centers and to have inadequate
access to cardiovascular specialists, leading to gaps in
care.14,18,20,21

Site of care. Site of care has been implicated as a
source of health care disparities in surgical outcomes. Black
and Hispanic patients and those with low income may be
more likely to receive medical care at facilities with low
volumes of vascular procedures, and this may contribute to
disproportionate mortality rates and increased risk of major
amputation for critical limb ischemia (CLI).22-24

State of disease at presentation. Advanced state of
disease at presentation may be an indicator of inferior access
to care. Black patients with PAD present with more ad-
vanced disease and at a younger age than do white pa-
tients.7,25 Among those undergoing primary and secondary
amputation, black patients may be more likely to present
with gangrene and infection.26 Black and Hispanic patients
with cerebrovascular disease present with higher rates of
symptomatic carotid stenosis, more severe disability, and
are more frequently admitted as emergencies.27

Biologic variations in disease progression may also ex-
ist. “Small vessel” disease is more prevalent in black patients
with PAD, and this may be related to the greater burden of
hypertension and DM in this population. Intracranial oc-
clusive disease, in contrast to extracranial disease, is more
frequently found in black patients with ischemic stroke.27

The preponderance of infrageniculate disease among black
patients may contribute to the advanced stage of chronic
CLI at presentation and to inferior outcomes after infrain-
guinal bypass.8,28

DISPARITIES IN TREATMENT OUTCOMES

The disproportionate use of lower extremity amputa-
tion to treat CLI among black and Hispanic patients, those
with low income, and those with Medicaid has been well
documented in retrospective studies.25,26,29-31 Rates of
repeat lower extremity amputation are also higher among
black patients, even among those seeking care at hospitals
with significant vascular surgery capacity.25,26 Disparities in

the underuse of limb salvage procedures has remained
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constant over recent years, and similar trends are seen in the
underuse of carotid endarterectomy (CEA).30,32

Disparities in vascular care have a direct affect on re-
source utilization. In California, hospital charges and
length of stay for DM-related amputations were signifi-
cantly higher for black patients than for the general popu-
lation.33 Several studies have found length of stay to be
longer for black and Hispanic patients undergoing limb
salvage procedures.31,34 Black and Hispanic patients are
also at increased risk for adverse outcomes after limb salvage
procedures. A retrospective study of patients undergoing
infrainguinal bypass found higher early graft failure, worse
5-year primary patency, and lower rates of 5-year limb
salvage in black patients.7 Similar finding have been re-
ported in prospective studies.8,19

The outcomes of infrainguinal bypass in Hispanic pa-
tients may share similarities with those found in black
patients. Hispanic patients are more likely to have inferior
rates of primary patency and limb salvage than white pa-
tients and rates similar to those found in black patients.8

However, another study in a predominately Hispanic pop-
ulation of patients with PAD and DM undergoing dorsalis
pedis bypasses found no significant differences in primary
patency, assisted primary patency, or limb salvage between
Hispanic and white patients.35 Factors contributing to
disproportionate rates of amputations for CLI in Hispanic
patients have not been studied in depth but may be partly
attributed to poorly controlled DM and lack of health
insurance.36

There may be negative synergy in the risk profile for
women who identify as black. The loss of estrogen’s pro-
tective effects against cardiovascular disease in older women
may be amplified in the setting of potential biologic and
environmental variations related to racial group. Black
women are more likely to have small diameter vein grafts, a
factor associated with graft failure, and almost twice the risk
of loss of primary assisted patency and limb loss compared
with black men.19,37

Carotid stenosis. Disparities are also seen in the treat-
ment of carotid stenosis. Increased risks of perioperative
stroke and death after CEA have been found in black and
Hispanic patients.27,38 One study of a predominately black
population at two moderate-volume hospitals described
significantly higher rates of perioperative myocardial infarc-
tion, stroke, and death compared with the large North
American Symptomatic Carotid Endarterectomy Trial and
the Asymptomatic Carotid Atherosclerosis Study.39 Again,
there is evidence that site of care may affect treatment
outcomes, because black and Hispanic persons are signifi-
cantly more likely to undergo CEA at the lowest volume
hospitals and to be treated by surgeons who perform fewer
CEA procedures.27

POTENTIAL MECHANISMS OF DISPARITIES

Biology. One part of the answer to explaining dispar-
ities in vascular care is genetic variation between racial and
ethnic groups. Popular concepts of race and ethnicity fail to

account for ancestry admixture and population struc-
ture.40,41 Polymorphisms associated with lipid metabolism
and type II DM in white populations are found in different
frequencies in black populations and may only confer in-
creased risk of disease in black persons who have some
European ancestry.42-44

Chronic inflammation. Racial variation in inflamma-
tory markers and the prevalence of the metabolic syndrome
is an area of active research. Chronic inflammation plays
an integral role in atherosclerosis, and higher levels of
C-reactive protein, lipoprotein(a), fibrinogen, interleukin
6, von Willebrand factor, D-dimer, and homocysteine have
been found in black patients with PAD.13,45,46 Differences
in these biomarkers are potential explanatory mechanisms
for racial disparities in PAD; however, results are inconsis-
tent between studies, and the clinical significance of these
markers of inflammation in certain demographic groups,
especially multiethnic persons and immigrants, remains
controversial.47

The prevalence of the proinflammatory state known as
the metabolic syndrome also has some racial and gender
variation. There is evidence that Mexican American and
black women share an increased risk for certain compo-
nents of the syndrome than white women, whereas the
same differences were not seen in men.48,49

Endothelial dysfunction. Differences in nitric oxide
metabolism, the response to endothelial injury, and vascu-
lar hemodynamic factors may predispose members of some
racial and ethnic minorities to PAD. Heritable abnormali-
ties in the synthesis and metabolism of nitric oxide are
associated with end-stage renal disease in black families
and may contribute to an increased risk of vascular end-
organ damage in black persons.50,51 Excess synthesis of
endothelin-1, a potent vasoconstrictor, is related to hyper-
tension in some black patients.52 Increased aortic stiffness
in black patients with PAD may be related to shear stress
and endothelial injury.53,54 The formation of keloid scars in
black persons may be related to more aggressive intimal
hyperplasia and increased graft failure in this population.55

Biologic variation by race, ethnicity, and gender
explains a small portion of the disparities in vascular care.
As the contributions of these biologic pathways to the
development of PAD in vulnerable populations are fur-
ther delineated, research focusing on interventions to
modify these risk factors will have a meaningful affect on
health disparities.

Environment. Given that race and ethnicity are asso-
ciated with SES, we propose that differences in the preva-
lence and outcomes of treatment for PAD found among
diverse racial, ethnic, and gender groups can be more fully
explained by gradients in SES. Measures of income, educa-
tion, and occupation provide a window into the complex
influence of environment on PAD across racial and gender
groups.56 Low SES, both early in life and throughout the
lifespan, has a cumulative detrimental affect on cardiovas-
cular morbidity and mortality, especially in women.57-59

SES influences access to goods and services, including
health insurance and healthful food selection at neighbor-

hood grocery stores. Genetic polymorphisms may confer a
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slight predisposition to disease, but environment is impor-
tant in determining phenotype and may yield modifiable
targets for intervention.

Socioeconomic status. Among some minority groups,
the combination of low income, lack of health insurance,
inability to afford medications, and the experience of per-
ceived discrimination by health care providers leads to
delays in seeking care.60,61 An individual’s culture, behav-
iors, and social networks contribute to his or her under-
standing of illness and decisions to pursue treatment.
Avoidance of care, despite having insurance, is one behav-
ior that has its roots in cultural beliefs about health and
wellness and may lead to delay in treatment and irreversible
disease progression. However, presenting for treatment
does not guarantee timely access to an intervention. One
single-institution study of patients presenting with CLI to
the emergency department or primary care clinic found that
appropriate referral to a vascular surgeon was delayed by as
much as 4 to 11 weeks.62

The metabolic syndrome. There may be a relation-
ship between SES, chronic inflammation, and the meta-
bolic syndrome. Poor health indices related to the meta-
bolic syndrome coassociate in persons who identify as black
or Hispanic and those who have low income, especially
women.48,49,63 Lower income and educational attainment
are associated with higher levels of the inflammatory cyto-
kine interleukin-6.64 Several hypotheses have been sug-
gested for the increased risk of metabolic syndrome in low
SES groups. Low-income families are more likely to con-
sume a calorically dense diet, leading to obesity and insulin
resistance.48,63 Psychosocial stressors unique to a low SES
environment have been associated with chronic inflamma-
tion and elevated cardiovascular risk. More prevalent smok-
ing in lower income groups also contributes to chronic
inflammation and atherosclerosis.63,65

The changes in diet, psychosocial stressors, and envi-
ronment that accompany the transition to Western society
are examples of how environment affects the development
of the metabolic syndrome and future cardiovascular dis-
ease. Increasing prevalence of metabolic syndrome is seen
in white, black, and Hispanic persons with successive gen-
erations of residence in the United States.66 Loss of health-
ful behaviors among Japanese Americans is accompanied by
increases in waist-hip ratio, fasting insulin level, cholesterol
and triglyceride levels, and hypertension in proportion to
generation.67 The adoption of a westernized diet among
individuals from South Asia and India has contributed to
increased insulin resistance.68 These findings support a
greater role for environment in augmenting risk.

Multiple complex environmental factors involving SES,
access to care, diet, and behavior underlie the influence that
an individual’s racial and ethnic group has been purported
to have on disparities in vascular disease. Low SES and its
incumbent economic barriers to health maintenance por-
tend increased risk of chronic inflammation, metabolic
syndrome, and subsequent cardiovascular morbidity. For-
tunately, many of these environmental driving forces of

disparities are amenable to intervention.
ADDRESSING DISPARITIES

Implicating racial group as a risk factor, rather than as a
risk marker in studying disparities in vascular care, hazards
the ecologic fallacy that all people who identify as black or
Hispanic share the same risk factor profile. Racial or ethnic
categories are imprecise in their ability to describe an indi-
vidual’s environmental risk factors. Biology and environ-
ment are clearly inter-related and affect the development of
PAD, treatment decisions, and outcomes. Genetic poly-
morphisms that vary by racial group may predispose an
individual to PAD, but racial categories are not modifi-
able. Environmental factors related to SES are the major
driving forces behind disparities in PAD and are targets
for intervention.

At the level of the individual, potential interventions
include changing behaviors and diet to prevent metabolic
syndrome, supporting services that provide transportation
to doctor appointments, and more aggressive medical man-
agement of high-risk patients, especially those with DM.
Patient navigators, supervised walking programs, and
health care coaches for chronic diseases related to PAD may
be inexpensive ways to engage patients in their care. Coor-
dinating nursing, physical therapy, and home health care
for patients with low family support or who live alone may
decrease the risks of extended length of stay, nonroutine
discharge, and preventable readmission. Elevating public
awareness of PAD, diabetic foot care, and the importance
of diet and exercise may also increase health literacy about
PAD.

On a systems level, possible solutions are provider
education to increase awareness and implementation of
screening protocols for PAD in vulnerable populations with
low SES, changing referral patterns to facilitate early refer-
ral to vascular specialists, and improving timeliness and
appropriateness of health care delivery. Interventions that
address disparities in access to specialist care and unify
primary care providers, podiatrists, and vascular surgeons
have demonstrated a decrease in amputation rates, foot
operations, hospitalizations, length of stay, emergency de-
partment visits, and missed work days.69,70 Increasing fi-
nancial support for centers in medically underserved areas
and fostering relationships between under-resourced facil-
ities and those with more robust vascular surgery capabili-
ties may improve limb salvage.

CONCLUSIONS

The existence of disparities affecting black and His-
panic patients with PAD has been well documented. How-
ever, focusing on racial variation alone as the source of poor
health outcomes relies on the use of artificial definitions to
categorize patients and assign levels of risk while neglecting
the powerful and complex effects of environment and SES.
By defining the environmental factors that drive disparities
in vascular care, we have identified potential interventions
that will improve outcomes for the most vulnerable patient

populations affected by PAD. We hope future investigators
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will integrate this approach to understanding the root
causes of disparities into their work.
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Don’t all veins look alike? Comprehensively
attending to diversity within the vascular
surgical specialty
Ange-Marie Hancock, PhD,a and Charles R. Hancock, PhD,b Los Angeles, Calif

Prior research has established diversity as a topic of empirical analysis in the vascular surgery literature. Building on the
work of previously published articles on diversity in the Journal of Vascular Surgery and elsewhere, this article engages in
a broad discussion of diversity in two interrelated arenas: educational/workplace diversity and culturally competent care.
Interdisciplinary review of the literature indicates that diversity is often thought of as an end-state to be accomplished. A
more fruitful way to encompass the changing aspects of diversity work is to think of diversity as a set of processes that can
be adjusted based on a set of interrelated goals that matter differently to different groups. In considering diversity as a
process, an approach to diversity emerges that considers both independent effects of gender and race/ethnicity as well as
interactive effects between the two variables to address future trends in medical education. Such trends are diagnosed and
multiple courses of intervention are offered as reasonable options for future efforts. A comprehensive definition of
diversity will be established in order to encompass two different arenas in which diversity concerns arise: educational
diversity and culturally competent patient care. Second, a discussion of the rationales for attention to diversity among
vascular surgeons will provide different avenues into a conversation about diversity in the profession. In so doing, three
successful efforts will be briefly discussed: the Ohio State University’s MED-Path program, the Keck School of Medicine’s
chair-centered approach to diversity in residency training, and the American Association of Orthopedic Surgeons’
(AAOS) approach to culturally competent care. ( J Vasc Surg 2010;51:42S-46S.)

On the Fox television show “House,” actor Hugh
Laurie plays a politically-incorrect but presumably lovable
curmudgeon whose challenge each week is to effectively
diagnose and treat a patient-of-the-week with a set of
seemingly random-occurrence symptoms that threatens
their well-being. Despite his marginal social skills and pen-
chant for making rude and inappropriate comments in the
educational and patient-care contexts, House always man-
ages to unnerve his residents, frustrate his colleagues, and
of course, save the patient.

The premise of “House,” a continuing series of vexing
challenges featuring collections of symptoms that threaten
to thwart accurate diagnosis, is a perfect metaphor for the
challenges facing vascular surgery (VS) as a specialty in
terms of provision of culturally competent patient care and
its cognate educational/workplace diversity in the service
of an equitable health care universe. Despite any professed
US commitment to health care equity, there are a myriad of
complex issues involved in establishing an equitable health
system. The National Health Care Disparities Report indi-
cates that equity is far from the current norm in the United
States in terms of health care for certain populations—racial
and ethnic minorities, low-income groups, and individuals

with special health care needs. More specifically, poor,
Asian, Native Hawaiian or Other Pacific Islander, American
Indian, Alaska Native, and Hispanic individuals all report-
edly received a poorer quality of health care than the
comparison groups or had worse outcomes (www.ahrq.
gov/qrdr08/datasources/index/html).

This article will proceed in three parts. First, a compre-
hensive definition of diversity will be established in order to
encompass two overlapping arenas in which diversity con-
cerns arise: educational diversity and culturally competent
patient care. Second, a discussion of the symptoms facing
VS as a specialty, and a diagnosis will be offered in each
arena. In order to provide multiple avenues into the con-
versation, multiple courses of treatment for each diagnosis
will be presented. In so doing, three successful efforts will
be discussed in conjunction with the five strategies listed
but not discussed in detail in recent issues of the Journal of
Vascular Surgery.1 We conclude with an appendix of rec-
ommended reading for further engagement with diversity
issues and practices.

Defining diversity. Diversity, like apple pie and moth-
erhood, is a long-celebrated hallmark of the United States
of America. The Oxford English Dictionary, the dictionary
of record for the English language, defines diversity as
“being diverse; variety.” Webster’s Encyclopedic Dictionary
of the English Language defines diversity as “the state of
being diverse; difference, dissimilitude, unlikeness; multi-
plicity with difference; variety; distinctness or separateness
of being.” Diversity in these examples is a noun, an end to
be sought.

Public opinion surveys reveal that most college-
educated people tend to support the principle of diversity in
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schools, communities, workplaces, hospitals, courts, pro-
fessional organizations, as well as more generally in US
society.2 Consistent with this common American opinion,
diversity is often used to describe a desirable end to be
achieved in an enlightened society. The Oxford Encyclope-
dia of Social Work, for example, focuses on cultural diver-
sity, or multiculturalism, as a desirable descriptor of service
provision to patients and clients.

However, Americans differ greatly about how to
“achieve” the desirable goal of diversity, a phenomenon
known as the principle-policy-paradox.3 One practical ap-
proach to diversity is embodied in the following definition:
“The concept of diversity encompasses acceptance and
respect. It means understanding that each individual is
unique and recognizing individual human differences that
can focus on the dimensions of race, ethnicity, gender,
sexual orientation, socioeconomic status, age, physical abil-
ities, religious beliefs, political beliefs, or other factors.
Diversity can be viewed as the exploration of these human
differences in a safe, positive, and nurturing environment.
It is assumed that humans seek to understand each other
and move beyond simple tolerance to the goal of embrac-
ing and celebrating the rich dimensions of diversity
contained within each individual and within the collec-
tive of humans in society” (http://gladstone.uoregon.
edu/�asuomca/diversityinit/definition.html).

Another approach to diversity is to ignore or behave as
if one is “blind” to diverse backgrounds of patients, resi-
dents, and colleagues, based on the premise that “much has
been made of the fact that race is not a sensible biological
concept and ethnicity is even more confusing.”4 Many
Americans, including many medical professionals, conclude
from this premise that identities like race, gender, and class
should not matter. We might expect that when a vascular
surgeon opens up a patient, all veins—at least in terms of
race, gender, or class—should, in fact, look alike. Extend-
ing the logic to broader practices can then produce the
following results: “The basic emphasis in recent decades has
been on policies that simply ignore divisions of race, eth-
nicity, class, and immigrant status and assume that the
problem is nothing that relates to those facts but one of
laxity in the institutions serving certain groups of people or
the lack of appropriate market incentives, which are as-
sumed to have provided for the mobility and incorporation
of previous groups into the mainstream.”

Resolving a debate over policies and practices to
achieve the goal of diversity is far beyond the scope of this
brief article and indeed beyond any one medical profes-
sional or scholar’s reach. However, if we shift our thinking
away from diversity as a permanent end-state at which the
United States will arrive toward conceptualizing diversity as
a process, we can move beyond political stalemate to tar-
geted, time-bound, professionally-relevant approaches to
diversity that can achieve the goal. While this view of
diversity is not yet widely held, it is a notion worth consid-
ering.

Diversity as a process is viewed as organic, dynamic, and
changeable, and perhaps most importantly, pegged to rel-

evant situational contexts. Because human beings are or-
ganic and continue to change with age/maturity, physiol-
ogy, and life experiences, it stands to reason that the
diversity in which they are involved is not predictable but is
interrelated with the other individuals in the group, class, or
work setting, to name just a few contexts. In this perspec-
tive, even the definition of diversity itself is organic and
depends on whom or what is defining the term.

Health care professionals’ conceptualization of di-
versity. Varying public health institutions continue to de-
fine diversity as a noun and, more importantly, conceptualize
diversity to involve two distinct types: race/ethnicity and
gender (http://www.4woman.gov/OWH/multidisciplinary/
reports/GenderBasedMedicine/question6.cfm). Following
the practice of the Accreditation Council of Graduate Medical
Education (ACGME), Kane et al1 defined diversity as a noun
with two mutually exclusive dimensions: race/ethnicity and
gender. We noted the pitfalls of defining diversity as a
noun in the previous section, but in this section, we want
to focus on the implications of conceptualizing diversity in
a two-dimensional, mutually exclusive manner. In the fol-
lowing paragraphs, we illustrate how conceptualizing cate-
gories as completely distinct risks misdiagnosis of the prob-
lem and ultimately threatens any proposed prescription.

Between 1999 and 2005, VS has more than held its
own on the numbers of female trainees entering the pro-
fession, relative to Interventional Cardiology (IC), Inter-
ventional Radiology (IR), and Orthopedic Surgery (OS).
One could reasonably conclude from this isolated state-
ment that perhaps VS can stand pat in its attempt to achieve
gender diversity. In a separate section of the article, the
authors show that there remains work to be done on
racial/ethnic diversity in the profession. What we cannot
tell from the data is how many of these women are also
members of under-represented racial or ethnic groups.

Why do we need to know about both autonomous
(between groups) and interactional (within group) effects
among this kind of data? Past college graduation rates,
which create the pool of eligible medical school applicants
indicate a far smaller gender gap in college graduation
among white women and men (�12.8%) than for African
American women and men (�31.7) (http://nces.ed.gov/
pubsearch/pubsinfo.asp?pubid�2005168. Taking demo-
graphic trends such as these into effect, the independent
effect of gender overall (8% more women than men in the
medical applicant pool by 2020) is dwarfed by the projec-
tions that women will account for over 60% of medical
school applicants among Latinos and almost 70% of African
American medical school applicants.5

Without looking at the intersections of race/ethnicity
and gender, a policy prescription to “increase the propor-
tion of minorities in the pool of qualified individuals in
vascular training programs” has less than a 50% chance of
success from the outset because more than 50% of the
minority medical school applicant population, women of
color, may need additional attention to gender issues not
addressed by standing pat on current gender-based efforts.
In this sense, VS should build its efforts in a way that
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attends to both unique and interactive effects between race,
gender, and socioeconomic class in order to boost the pool
of qualified individuals in VS training programs.

In the social sciences—policy-related literature—this
approach is termed “intersectionality.”6 The closest anal-
ogy in the VS literature often occurs in terms of diagnoses,
when revelations of “possible multifactorial” relationships
exist. For example, erectile dysfunction (ED) is now con-
sidered an early manifestation of atherosclerosis and a pre-
cursor to systemic vascular disease.7 The Male Attitudes
Regarding Sexual Health (MARSH) study8 found that
different combinations of symptoms predicted higher inci-
dences of moderate/severe ED affected different racial/
ethnic groups of men with ED. For non-Hispanic white
males, age and diabetes diagnosis were significantly related,
whereas for black males, only severe lower urinary tract
symptoms (LUTS) were strongly associated with higher
incidences. For Hispanic males, four factors were strongly
related: advanced age, moderate LUTS, hypertension, and
depression (whether medically treated or not). While the
overall finding of prevalence across racial/ethnic groups is
significant, the authors assert that the high incidence of
moderate/severe ED among depressed Hispanic men
(both US born and non-US born) is similarly noteworthy.
While veins may in fact look alike during surgical proce-
dures, it is clear from this literature that there are different
causal combinations associated with different racial/ethnic
groups that indicate a need for heightened clinical aware-
ness to racial/ethnic distinctions among this gender group.

Attention to diversity presents challenges, complexi-
ties, and issues particularly in contemporary United States
society as one grapples with fundamental values such as
equity, fairness, and justice for all citizens, no matter
whether they are rich or poor, for all ethnicities and races,
and constitutionally guaranteed rights. A definition of di-
versity as a process enables vascular surgeons to develop
medically relevant practices that respond to the multifacto-
rial nature of their profession. Like Dr House, vascular
surgeons face a causally complex situation: how to adjudi-
cate among competing and coordinating realities of race/
ethnicity, gender, and class in diagnosing the current state
of the specialty and prescribing appropriate courses of
treatment. Unlike Dr House, however, not only do real
patient lives hang in the balance, vascular surgeons are not
making decisions or responding in a vacuum while other
surgical specialties remain static as well.

Diversity as a process in vascular surgery. Thinking
about diversity as a process requires attention to both
changing demographic trends and professional policies and
practices to address such trends. We argue that there is a role
for everyone—both the majority and under-represented—to
play across both arenas. We next explore two interlocking
arenas where diversity as a process affects the vascular
surgical specialty: educational diversity and culturally com-
petent patient care. For each, we have attempted to list a
variety of symptoms, provide a diagnosis, and recommend
multiple courses of treatment for consideration. It is of

course up to vascular surgeons to ultimately determine the
best course of treatment for their specialty.

EDUCATIONAL DIVERSITY

Symptoms. (1) Changing demographic trends are
transforming the pool of medical students and residents
who are VS specialty candidates. Given the demographic
reality of the 21st century United States, both VS trainees
and patients are likely to come from an increasingly diverse
racial/ethnic background in particular. Similarly, given the
current gender disparity between male and female college
graduation rates,9 it is likely that an increasing number of
under-represented females will become a significant part of
the pool of surgical trainees. (2) Changing demographic
trends produce more patients who have for many years
sought race/ethnicity-concordant medical provision. Such
populations appear to be acting rationally, as “It has been
repeatedly shown that culturally competent physicians im-
prove the quality and effectiveness of care when the patient
and physician are of concordant race/ethnicity.”10 Even
higher-income-status minority medical providers gave
more care to underserved populations than similarly situ-
ated nonminority providers.11 (3) VS has not kept pace
with demographic changes in the United States.5 For ex-
ample, women currently represent less than 20% of training
positions in VS.12 (4) Mentoring has emerged as a key
route to encouraging under-represented medical students
and residents to consider surgical specialties with current
under-representation of their respective groups. (5) Rela-
tive to VS, OS, IR, and GS have all increased their propor-
tions of under-represented groups between 1999 and
2005.5 (6) OS in particular has targeted recruiting efforts
to under-represented groups, including an active mentor-
ing program (http://www3.aaos.org/About/diversity/
index.cfm).

Diagnosis. Members of under-represented groups
continue to face barriers in pursuit of medical training.
Medical students and residents who are members of under-
represented groups need mentoring from vascular surgeons
of all identities in order to consider VS a realistic specialty
for them.5

Possible courses of treatment. (1) Development of
programs similar to those of AAOS, which include advisory
boards, alliances with the Student National Medical Asso-
ciation (SNMA), and a comprehensive approach to men-
toring available in person as well as electronically (http://
www3.aaos.org/About/diversity/index.cfm). (2) Develop
strategic alliances with programs similar to that of The
Ohio State University (OSU) MED-Path Program, which
is designed to increase the number of under-represented
physicians (including students from economically and/or
educationally disadvantaged backgrounds) who graduate
from OSU Medical College. The Postbaccalaureate Pro-
gram (PBP) is a five-academic quarter program aimed at
developing and enriching the academic knowledge base
and skills of students prior to their entrance in medical
school. The program allows students to become more
competitive and successful in the medical school environ-
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ment. (3) Incorporate residency program leadership into
changes. The OS residency program at the Keck School of
Medicine at the University of Southern California consis-
tently ranks as one of the most diverse in the country,
largely due to chairman Michael J. Patzakis’ commitment:
“. . . capable and motivated people can excel if given the
opportunity.”

CULTURALLY COMPETENT CARE

Symptoms. (1) As noted above, changing demographic
trends are transforming the pool of medical students and
residents who are VS specialty candidates. (2) Changing de-
mographic trends will also transform the patient pool into a
more racially/ethnically diverse one. (3) Currently, VS has
one of the lowest proportions of active physicians (of any
race or gender) per 100,000 people in the United States.5

(4) VS has had no significant changes in gender or racial
makeup of fellowship positions. (5) As noted with educa-
tional diversity, other surgical specialties are making con-
certed efforts to attract the most qualified and talented
members of under-represented groups to their fellowships.

Diagnosis. All members of society face challenges as
they engage in diversity processes. Current vascular sur-
geons will need to engage, regardless of their personal race
or gender identity, in the provision of culturally competent
care.

Possible courses of treatment. (1) Once under-
represented residents arrive for VS training, faculty (no
matter their race/ethnicity or gender) need to know how
to provide culturally competent training in the field, includ-

ing the improved preparation of majority status surgeons
for the demonstrably shifting demographic trends in pa-
tients.13 The ACGME lists six competencies for vascular
surgical residencies (Table). Integration of VS competen-
cies with cultural care competencies by the Society of
Vascular Surgeons would improve residents’ familiarity
with diverse patient trends in reporting, discussion, and
early diagnosis of vascular disease such as the ED example
discussed above. (2) Encourage exchanges with training
programs in locations that feature significant racial and
socioeconomic diversity in the patient population, such as
USC’s Keck School of Medicine and other settings where
the patient pool is diverse.

Conclusion: What would House do? In all likeli-
hood, Dr House would continue along his path of anec-
dotal diagnoses, with little attention to the broader story
arc over a single television season or the years-long life of
the series. In our daily reality, of course, such micro-level
myopia is not necessarily functional, particularly in light of
shifting trends both within and around the vascular surgical
specialty.

This article has sought to identify both a need for the
VS community to consider contemporary definitions of
diversity within the profession and to describe some con-
temporary practices worth consideration if there is a com-
mitment to respond to shifting population demographics.
Rethinking traditional definitions of diversity can also move
the profession toward increasing the number of under-
represented individuals within the VS community during
the coming decades.

Table. Accreditation Council of Graduate Medical Education (ACGME) competencies for vascular surgery

Diversity practices can be incorporated into all six aspects of the ACGME competencies:
1. Patient care that is compassionate, appropriate, and effective for the treatment of health problems and the promotion of

health. Residents must be able to:
a) demonstrate manual dexterity appropriate for their educational level;
b) develop and execute patient care plans appropriate for their educational level.

2. Medical knowledge about established and evolving biomedical, clinical, and cognate sciences, and the application of this
knowledge to patient care.
Residents must also be able to critically evaluate and demonstrate knowledge of pertinent scientific information.

3. Practice-based learning and improvement that involves the investigation and evaluation of care for their patients, the
appraisal, and assimilation of scientific evidence, and improvements in patient care. Residents must also be able to:
a) critique personal practice outcomes;
b) demonstrate a recognition of the importance of life-long learning in surgical practice.

4. Interpersonal and communication skills that result in the effective exchange of information and collaboration with patients,
their families, and other health professionals. Residents must also be able to:
a) communicate effectively with other health care professionals;
b) counsel and educate patients and families;
c) effectively document practice activities.

5. Professionalism, as manifested through a commitment to carrying out professional responsibilities, adherence to ethical
principles, and sensitivity to patients of diverse backgrounds. Residents must also be able to:
a) maintain high standards of ethical behavior;
b) demonstrate a commitment to continuity of patient care;
c) demonstrate sensitivity to age, gender, culture of patients, and other health care professionals.

6. Systems-based practice, as manifested by actions that demonstrate 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. Residents must also be able to:
a) practice high-quality, cost-effective patient care;
b) demonstrate a knowledge of risk-benefit analysis;
c) demonstrate an understanding of the role of different specialists and other health care professionals in overall patient

management.
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Diversity in membership and leadership positions
in a regional vascular society
Bhagwan Satiani, MD, MBA, Patrick S. Vaccaro, MD, and Michael R. Go, MD, Columbus, Ohio

Purpose: To determine diversity in the membership and analyze representation of private practitioners and ethnic and
racial minorities/women in senior leadership roles in a regional vascular society.
Methods: The program book distributed at the 2008 annual meeting was used to compile information on membership
categories, academic status, gender, and ethnic origin of members. Excluded from further analysis were all but active and
senior members (n � 386). Officers for President and current President-Elect (P, n � 31), Secretary (S, n � 10),
Treasurer (T, n � 11), and Councilor (C, n � 33) over a 30-year period were scrutinized for similar information.
Members were considered to be “academic” if they worked full time at an academic medical center or as faculty at a
teaching hospital with a vascular fellowship and national recognition. Private practice (PP) or academic practice (AP) was
determined by personal knowledge, mailing address, e-mail address, and search engines. Ethnic and racial origin was
determined by name, personal knowledge, or a web search.
Results: Of the 386 active and senior members in the society, 86% were white, 13.7% were of various ethnic/racial
groups, and 5.7% were women. Sixty-eight percent of members were in PP. Female members were more likely to be
in AP compared with male members (68.1% vs 29.6%, P <.0002). White males made up 89.4% of all officers and
94.2% of all senior positions over the 30 years of the society. Seventy officer positions were occupied by those in AP
(82.3%) vs 15 positions (18%) for the PP group. For the senior positions, 92.3% were from the AP group compared
with the 8% from the PP group. (P < .0036) White male academics (WMAs) (23.7% of membership) occupied 86%
of all senior leadership and 57% of C positions compared with 13% and 42%, respectively, for the rest of the
membership (P < .0041). Of the 33 C positions, 66.6% were filled by members in AP. Of these 22 AP Councilors,
11 (50%) then moved up to senior leadership positions compared with two of 11 (18%) PP councilors (P � .07).
Conclusions: Ethnic and racial minorities and women are under represented in the membership compared with the
general population, medical school graduates, and faculty. PPs and non-white male academics are under represented
in senior leadership positions. With changing demographics, a predicted shortage of vascular surgeons, the need for
role models in leadership positions and a push to culturally competent care, regional and national societies must
change course and promote a more diverse membership and representative senior leadership. ( J Vasc Surg 2010;51:

47S-52S.)
“Cultural competence” has emerged as a metric to
evaluate and address disparities in quality of health care
among diverse ethnic and racial populations in the United
States. The 2002 publication of the Institute of Medicine’s
Unequal Treatment: Confronting Racial and Ethnic Dis-
parities in Health Care brought the attention of the lay
public to the finding that minorities may receive lower
quality health care and have worse health care outcomes.1

Given that the US Census Bureau predicts that by 2050
non-Hispanic White Americans will be outnumbered by
racial minorities, achieving cultural competence is an im-
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portant goal for all who participate in our health care
system, whether as providers or patients.2

The Institute of Medicine and other groups in the
United States have identified a lack of diversity in the health
care workforce as a major obstacle in the achievement of
cultural competence.3

It has been theorized that increasing diversity in health
care leadership may be an effective method of attracting
minorities into the health care workforce and a key compo-
nent of achieving cultural competence.4 A corollary to
increased diversity in health care workers is health care
leadership that truly reflects its’ constituency. Regional
vascular societies offer academic and private practice vascu-
lar surgeons the opportunity to advance the “science and
art of vascular diseases” as well as maintain “high standards
in the performance of open and endovascular interven-
tions.”5 These societies also serve as “feeders” into the
national organization. The Society for Vascular Surgery
offers its members opportunities for professional growth
and advancement. It is important that the society’s mem-
bership represents the general population with vascular
diseases it serves and that all members have an equal oppor-
tunity to participate in the affairs of the organization. We,
therefore, sought to determine the diversity in the mem-

bership of a regional vascular society and analyze representa-
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tion of academic and private practitioners and ethnic and racial
minorities/women in senior leadership roles.

MATERIAL AND METHODS

The program book distributed prior to the annual
meeting of the Midwestern Vascular Surgical Society
(MWVSS) in 2008 was used to compile information on
membership categories, academic status, gender, and eth-
nic/racial origin of members. Members listed as associate
(13), candidate (70), honorary (2), and new members
elected in 2007 but not yet inducted into the society were
excluded leaving 101 senior and 285 active members for
further analysis. Those members in the active and senior
category living or practicing outside the geographical area
encompassed by the society were included in the analysis.
Academic practice (AP) was defined as being in a full-time
academic position in an academic medical center or as
faculty at a teaching hospital with a vascular fellowship and
national recognition. Members in part-time teaching posi-
tions were included in the private practice (PP) category.
Academic status of members was determined by a combi-
nation of personal knowledge about their current location,
mailing address, electronic mailing address, selected inquir-
ies of other members in the society, or search engines on
the Internet. Ethnic/racial origin and gender were deter-
mined by personal knowledge, information seeking calls to
members, and name or search engines on the Internet.

Office holders for positions of President including the
current President-Elect (P, n � 31), Secretary (S, n � 10),
Treasurer (T, n � 11), and Councilor (C, n � 33) over a
30-year period were compiled from the program book.

Statistical methods used to determine differences in the
gender of members who were in AP vs PP or ethnic/racial
groups promoted from the C positions to those in “senior
leadership” (P, S, and T) included the Fisher exact test and
two-sided �2 analysis. (GraphPad InStat, La Jolla, Calif).

RESULTS

Ethnic/racial/gender composition of the member-
ship. The total membership consisted of 94.3% males and
5.74% females. Of the 386 active and senior members in the
society, 333 (86.2%) were white and 53 (13.7%) were of
various ethnic/racial groups (Fig 1). Fifty percent (26) of
the latter was of Asian/Pacific Islander background, 14
were of Middle Eastern origin, 6 were Hispanic/Latino,
and 4 were African Americans.

Academic composition of the membership. Of the
386 active and senior members, 123 (31.87%) were in AP
and 263 (68.13%) in PP (Table I). Members of ethnic/
racial minority groups were just as likely to be in AP as
members who were white (P � n.s.) Female members were
more likely to be in AP compared with male members
(68.1% vs 29.6%, P � .0002) (Table I). White females were
also more likely to be in AP compared with white males
(58.2% vs 28.8%, P � .0084) (Table I).

Leadership positions and ethnic/racial/gender
status. White males made up 89.4% of all officers and

94.2% of all senior positions over the 30 years of the society.
All ethnic minorities and women combined, were nomi-
nated and elected for 10.5% of all positions and 5.7% of
senior officer positions. (P � 0.069) (Table II) (Fig 2).

Leadership positions and academic status of officers.

Fig 1. Ethnic/racial/gender composition of membership.

Table I. Academic status of members

# AP PP AP % P value

Active/senior members 386 123 263 31.87%
Ethnic/racial minorities 53 22 31 41.51% n.s.
White 333 101 232 30.33%
White males 316 91 225 28.80%

�.0084White females 17 10 7 58.82%
Females 22 15 7 68.18%

�.0002Males 364 108 256 29.67%
Asians members 29 17 12 58.62%

�.0029Non-Asian members 357 106 251 29.69%

AP, Academic practice; PP, private practice.
Statistical significance by Fisher exact test, two-sided P value.

Table II. Officers of the society by ethnic/racial/gender
background

Officers #
White
male %

Ethnic
minorities/

women %

Councilors 33 27 81.82% 6 18.18%
Treasurer 11 11 100.00% 0 0.00%
Secretary 10 9 90.00% 1 10.00%
President and

President-Elect 31 29 93.55% 2 6.45%
Total officers 85 76 89.41% 9 10.59%
Total senior officers 52 49 94.23% 3 5.77%
Over a 30-year period, there were a total of 85 officers and
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52 “senior” officer (P, S, and T) positions in the society.
Seventy officer positions were occupied by those in AP
(82.3%) vs 15 positions (18%) for the PP group. For the
senior positions, 92.3% were from the AP group compared
with the 8% from the PP group. (P �.0036) (Table III).

White male academics (WMA, n � 91) made up 23.7%
of the current membership. Over the 30-year year period,
WMAs held 86% of all senior leadership and 57% of C
positions compared with 13% and 42%, respectively, for the
rest of the membership (P value .0041, odds ratio 0.2111,
95% confidence interval 0.07357 to 0.6058) (Fig 3).

Advancement from Councilor to senior leadership
positions. Over a 30-year period, 22 (66.6%) of the 33 C
positions were filled by members in AP. Of these 22 AP
Councilors, 11 (50%) then moved up to senior leadership
positions compared with two of 11 (18%) PP councilors
(P � .07). Four of the 11 AP councilors who did not move
up to senior positions relocated out of the geographical
area covered by the society and thee are very recent ap-
pointments. Of the 27 white males (WM) the C position,
13 (48%) moved to senior leadership positions compared
with one of six non-WMs in the C position (P � n.s.).

DISCUSSION

Considerable efforts have been made to measure and
increase diversity in the health care workforce, but most of
the attention has been directed toward studying ethnic and

Fig 2. Leadership positions by ethnic/racial minorities/gender
status.

Table III. Officers of the society by type of practice

Officers #
Academic
practice %

Private
practice %

Councilors 33 22 66.67% 11 33%
Treasurer 11 11 100.00% 0 0%
Secretary 10 9 90.00% 1 10%
President and

President-Elect 31 28 90.32% 3 10%
Total officers 85 70 82.35% 15 18%
Total senior officers 52 48 92.31% 4 8%

Two-sided P value is .0036 by Fisher exact test for the difference between
those in academic and private practice holding senior positions vs the
Councilor position.
racial minorities among medical school matriculants or in
primary care specialties.6,7 While increased emphasis on
cultural competence has resulted in some progress toward a
more representative and diverse medical student, resident,
and medical school faculty population, similar effects have
yet to be realized in most surgical specialties including
vascular surgery (VS). In addition, there are almost no
studies of professional surgical societies looking at diversity
of membership and representation of ethnic/racial minor-
ities and women in senior leadership roles. Our study
indicates that these diverse groups are under represented in
the membership of a regional vascular society. Further-
more, large segments of the membership such as private
practitioners (PP) and ethnic/racial minorities and women
are inadequately represented in senior leadership positions
within the Midwestern Vascular Surgical Society (MWVSS).
Although, we are not aware of studies analyzing other profes-
sional surgical associations, our impression is that the mem-
bership and leadership profile of the MWVSS is fairly typical of
other similar organizations.

Despite mounting evidence that ethnic and racial diver-
sity in health care workers promotes minority health care,
the VS subspecialty remains a largely homogenous work-
force. While efforts to increase diversity in the health care
workforce in general have resulted in increases in minority
medical school matriculants, primary care and surgery res-
idents, and medical school faculty, this effect has yet to
trickle down to our surgical subspecialty. The US Census
figures indicate that over 50% of the population is female.8

Furthermore, 49% of medical school applicants,7 50% of
medical school matriculants,9 27.7% of US physician’s,10

and 33.5% of medical school faculty in the United States are
women.7 Yet, only 16% of applicants for vascular fellow-
ships are women11 and only 5.7% of the MWVSS member-
ship is female. Some surgical specialties have made strong
efforts to recruit women. General surgery reports an im-
provement with a 13.4% share of female residents12 and a
22% increase in the number of female physicians between
1996 and 2002.13 It is clear that women are under repre-
sented in most surgical specialties, surgical faculty and, as
shown in this study, also in leadership roles within profes-

Fig 3. Leadership positions by ethnic/racial/gender status.
sional societies.14 What is not a mystery are the factors that
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discourage female medical students and residents from
choosing a career in specialties such as VS. A common
theme is the lack of role models, paucity of mentors, and a
life style that is not seen as conducive to a satisfying family
life. We believe that the primary issue of addressing life style
with emphasis on mentoring and fostering professional
growth will lead to strong female role models.14,15 Once a
critical mass is reached (about 15% female representation),
there is good evidence to suggest that there will be accel-
eration in the dynamics of change that will improve the
proportion of women in vascular surgery.16 For multiple
reasons, including family obligations, female physicians
work about 7.4 patient care hours (19%) a week less than
their male counterparts and 80% are retired by age 65
compared with only 60% of male physicians.17,18 Our spe-
cialty has to adopt recruiting efforts to suit women who are
primary care givers for their children and considering VS as
a career. For instance, academic and private hospitals and
practices could offer part-time job sharing positions not
only to female VS but also to older male physicians. There
has been a 50% increase in part-time physicians (0.5 to 0.99
full-time equivalent) between 2005 and 2006 mostly due
to females and senior physicians.19 Hybrid and part-time
positions for academic faculty will probably be necessary
given the recent predictions of shortages of VS.20

As far as ethnic/racial minorities are concerned, the
MWVSS similarly lags behind the proportion of this group
within the general population. As a comparison, African
Americans constitute about 13% of the US population,
7.4% of medical school applicants, 7.2% of medical school
graduates, 3.5% of practicing physicians in the United
States, 3% of medical school faculty but only 1% of mem-
bership of the MWVSS.8-11 All ethnic minorities constitute
6.26% of the MWVSS membership due largely to the 7.5%
and 3.5% share of Asian Americans and other ethnic/racial
groups, respectively. The goal of recruiting more African
Americans into vascular surgery is achievable. Other sub-
specialties such as neurosurgery and orthopedics have made
successful efforts to recruit African Americans.21 Efforts to
recruit more Hispanics into the society are also needed.
This group is the fastest growing minority and is projected
to increase from the current 15% of population to 23% by
2030 and yet, only makes up 1.5% of membership.2,8

Why should diversity matter in a professional organiza-
tion? The US Census bureau has projected that by 2050
less than 53% of the population will be non-Hispanic white,
23% Hispanic origin, 16% African-American, and 10%
Asian and other groups.22 An increasingly heterogeneous
patient base with different values, belief in healing and
alternative views on wellness will necessarily require physi-
cians of a multicultural background.23 Minorities and
women continue to consist of the highest percentage of
new workers into the health care workforce as white baby
boomers retire. It follows that the patient, the treating
physician and other caregivers will represent this shift.
Regardless of the reasons for female and minority under
representation in the MWVSS, promotion of diversity and

fair representation in the leadership of vascular surgery has
been identified as a key to achieving cultural competence in
our workforce by the Institute of Medicine as well as leaders
in our own field. At the 2008 Society for Vascular Surgery
Annual Meeting, then President-Elect Dr Patrick Clagett
identified cultural competence as the major issue facing
vascular surgery today in the Crawford Critical Issues
Forum. Reasons that progress toward cultural competence
is slower in surgical subspecialties such as vascular surgery
are many and complex. It has been theorized by some that
selection criteria for admission to surgical subspecialty res-
idencies may be inherently biased against certain minority
applicants. United States Medical Licensing Examination
(USMLE) scores, for example, have been documented by the
National Board of Medical Examiners (NBME) to be lower
overall for women, African Americans, and Hispanics com-
pared with the overall test-taking population.21 Andriole et al
postulate that perhaps success in achieving representative di-
versity in the medical school population and in primary care
residencies is related to less reliance on this test as a critical
admission criterion, in contrast to surgical subspecialty resi-
dencies, many of which rely heavily on this metric.21

Etzkowitz et al theorize that a “critical mass” minority popu-
lation is needed in many scientific fields traditionally devoid of
diversity to promote recruitment and retainment of minorities
in proportion to the general population.16 It is likely that at
this point in time, a critical mass for cultural competence has
been attained in medical schools, primary care specialties, and
other larger groups in the health care workforce, but that
smaller groups including the VS leadership have yet to reach
this threshold. Our findings should not be taken to mean that
the lack of diversity in membership or leadership positions
necessarily implies a conscious or planned strategy to exclude
diverse members. Rather than a “glass ceiling”, which implies
an active effort to exclude women and minorities, our findings
are consistent with Blakemore’s postulate of “cumulative dis-
advantages.”24 Furthermore, in the extensive literature on
diversity there is fairly consistent agreement that individuals
prefer to interact with members who are of their own kind.
Similar attraction25 and self-categorization theories26 suggest
that people are more likely to associate themselves with people
of similar demographic characteristics including age, race, and
gender. Self-formed groups such as professional societies,
particularly work groups, tend to organize themselves along
homogenous lines. On the other hand, randomly formed
groups generally exhibit more diversity. Intuitively, one may
assume that groups such as ours prefer to organize along
homogenous lines with similar race, age, gender, and ethnic
backgrounds to avoid the negative aspects of diversity such as
problems communicating with each other and potentially
leading to a dysfunctional organization.27 This has a profound
impact on selection of leadership positions for example. Mem-
bers of this informal network or group are often the first to
find out about a leadership opportunity within the society
such as representation on a committee or task force. Those “in
the know” may overwhelmingly utilize resources within the
organization. Then, the question remains: how does the
MWVSS alter this fundamental pull that is human nature? No

one is suggesting quotas but the overall “culture” of the
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society has to change. Leadership has to be proactive in
recruiting members with varying skills from predesignated
groups within the organization and reward all attempts at
promoting them to leadership roles within the society as well
as proposing them for task forces/committees at the national
level.

It is clear that those pursuing leadership positions in
our subspecialty society are in some part self-selected. Suc-
cess in this arena demands character traits that are clearly
not universal, or even common, as well as lifestyle choices
that may deter many. It may be that in the past, these
character traits and lifestyle choices were more common in
one group than another, promoting this self-selection.
Academic physicians have strengths related to research,
grant writing, commitment to teaching, and critical think-
ing relevant to publications and presentations. In the past,
they have generally been compensated less than their PP
colleagues and therefore may have felt entitled to other
rewards such as leadership positions within professional
societies. The lines between academia and PP have blurred
with more PPs committed to teaching and scholarly activ-
ities and compensation differences between the two groups
having declined.28 PP constitute the majority (68%) of the
general membership within the MWVSS. PPs bring unique
and assorted strengths to the organization and if given a
larger role in leadership may bring many more practicing
vascular surgeon nonmembers into the fold and increase
the financial clout and political voice of the organization.

It is also clear that the dearth of women and ethnic/
racial minorities in leadership is not restricted to a profes-
sional medical society. In 2002, 62% of white men held
senior level health care management positions compared
with 44% of African-American, 47% of Hispanic, and 34%
of Asian men.29 The disparity among women was even
larger. A possible explanation often cited is that white men
in health care management may have been older or more
experienced, but we do not have the data in our study to
confirm or refute that possibility. Our data show that while
PP constitutes over two-thirds of the membership of the
society, AP members fill the majority of senior leadership
positions. There is also discrepancy between progression of
individuals in junior leadership positions to senior leader-
ship positions between PP and AP members. While to a
certain degree this discrepancy is related to self-selection
based on differing goals, commitments, and responsibilities
between PP and AP surgeons, its existence is self-propagating
and risks marginalization of the largest group in our soci-
ety’s constituency. Anecdotally, a common reason given for
not having PP participate in leadership roles is the lack of
time they have compared with academic physicians. There
are no data to support this theory. Qualification for a
leadership position is certainly more important than simply
being diverse. However, again we do not have a scale to
judge qualification nor do we have any data to suggest that
white male academics in the MWVSS, who make up a
disproportionate share of senior leadership positions for
example, are more qualified than the other member groups.

What is interesting is that minorities tend to believe that
they must be more qualified than others to move higher in
health care management positions.29 In the survey by Weil,
almost all whites disagreed with the notion that minority
executives had to be more qualified than others to get pro-
moted. However, among minority men, 66% of
African-Americans, 35% of Hispanics and 33% of Asians felt
that they needed to be better qualified than whites to move up
the ladder.29 In women posed the same question, the re-
sponses were even more striking.30

Finally, other than the issue of fairness, why should
professional organizations such as the MWVSS alter
course? A possible answer is: self-preservation. The compe-
tition for dues paying members between many professional
societies will become more intense with a faltering econ-
omy. High overheads and declining reimbursement will
force members to cut back on dues and travel to meetings.
If a large segment of members do not feel adequately
represented or see a value in membership, how does the
society grow?

Solutions.

1. We have already commented on adapting work hours by
job sharing to encourage more women into vascular
surgery and membership of the regional vascular societ-
ies. Part-time physicians pay for themselves by having
higher productivity than full-time physicians.29

2. Efforts similar to neurosurgery and orthopedics to re-
cruit more ethnic/racial minorities should be coordi-
nated with the Society for Vascular Surgery.

3. Increased representation for PP toward a goal of increas-
ing membership and increasing annual meeting atten-
dance for PP members by discussing economic issues
leading to more funds available for political action com-
mittees and branding efforts.

4. Open and transparent process for leadership positions.
Nominations should be solicited for vacant positions
prior to the annual meetings. Article 2 (section 2) of the
bylaws should be changed to allow the President to
include two at-large elected members from the general
body in addition to the three council members.5

5. Consider formation of an ad-hoc “Advisory Board”
made up of diverse groups within the membership to
advise Council on issues related to private practice and
ways to increase diversity in membership and leadership
of the society.

6. Survey members on other changes on governance and
fair representation at all levels of the organization.

7. Initiate a reward system for referring ethnically diverse
members to the society.

8. Start a mentoring program for ethnic minorities and
women to increase membership.

We have demonstrated that ethnic/racial minorities and
women are not proportionately represented in the MWVSS
compared with the population we serve. Our study also
points to a homogenous leadership profile of the society
over the past 30 years. These data represent an opportunity
for vascular surgery at the grassroots level to take notice and

make appropriate alterations in recruitment of new mem-
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bers as well as internal changes to foster equitable represen-
tation in senior leadership positions. If the findings of the
Institute of Medicine and others that proportional repre-
sentation in health care leadership promotes cultural com-
petence and improves health care is valid, our specialty is
obligated to change course and identify ways to promote a
more diverse membership and representative senior leader-
ship.
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Minorities in academic medicine: Review of the
literature
Marc A. Nivet, Ed.D., New York, NY

Given the considerable demographic changes occurring in the in the United States coupled with the urgent need for the
field of medicine to continue to adapt to and better align with societal needs and expectations, a growing number of leaders
in academic medicine have called for academic health centers to redouble their efforts to increase the diversity of students,
faculty, and staff. Although it is laudable to call for increased attention and efforts to diversify, it is of paramount
importance to review and distill what we have learned from past efforts so that future energy can be spent intelligently to
ensure greater impact going forward. This article reviews the literature on both the barriers and facilitators for racial and
ethnic minorities in academic medical careers and offers guidance for increasing the diversity of the nation’s medical

school faculty members and leadership. (J Vasc Surg 2010;51:53S-58S.)
MAKING THE CASE

The fact that only a small number of minorities serve as
faculty members in the nation’s medical schools is cause for
serious concern. While the United States has become more
diverse, with African Americans, Hispanics, and Native Amer-
icans comprising 25% of the total population, minority faculty
in predominately white medical schools make up only 7.3% of
all faculty (Fig).1 Although there has been emphasis on, and
some success in increasing the number of minorities entering
and graduating from medical school over the last 40 years,
much less emphasis and progress has been achieved in diver-
sifying the faculty and leadership of the nation’s medical
schools.

In 2003, the Sullivan Commission on Diversity in the
Healthcare Workforce was established by the Duke Univer-
sity School of Medicine through a grant from the W.K.
Kellogg Foundation.2 The goal of the commission was to
make policy recommendations to bring about systemic
change to address the lack of diversity in the health profes-
sions. In this groundbreaking report, Missing Persons: Mi-
norities in the Health Professions, the commission empha-
sized that the current discussion in the literature on
diversifying the health professions has focused narrowly on
issues of recruitment and retention of students but that
diversity must be considered in a broader context.2 They
pointed to the fact that it is the medical school faculty and
administrative leadership who ensure that an institution’s
policies are aligned with its mission, set the direction of
medical education and curricular reform, and oversee stu-
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dent and faculty recruitment, retention, and promotion.
Therefore, it is not difficult to surmise that one of the most
critical elements in the effort to diversify the health profes-
sions workforce is the development of appropriate faculty
and leadership to “push” the agenda.2

Growing evidence suggests that increasing the diversity
of the nation’s medical student body, faculty, and leader-
ship would have a major positive impact on the healthcare
system in the United States. Recent reports have concluded
that the continued under-representation of African Amer-
icans, Hispanics, and Native Americans in the health pro-
fessions is having a profound negative public health ef-
fect.2-4 Collectively these reports emphasize the need for
and importance of having minority physicians working in a
variety of clinical and academic settings.

Physicians have many career paths from which to choose.
Since leadership roles of minority physicians has been identi-
fied as being central to enhancing the diversity of the overall
medical profession, it is important to delineate factors that
would lead to a career in academic medicine. A commitment
to academic medicine is very different from a decision to enter
the private practice of medicine. Medicine practiced in an
academic setting such as a university or medical school usually
involves research, teaching, and patient care—traditionally a
combination of all three. Thus, the work of medical school
faculty members is wide-ranging; however, their primary fo-
cus is to pass their knowledge and skills on to future practitio-
ners. As such, proponents of increased faculty diversity posit
that minority faculty members offer a different and important
qualitative perspective on research and teaching and would
provide more support to under-represented minority students
in the form of academic guidance, mentorship, and role mod-
eling.5

It has also been put forward that diversification of the
faculty enhances the types of case studies and structured
dialogues offered by minorities as teaching tools and may
offer a different perspective.6,7

These principles, however, are not unique to medical
education, but are more broadly applicable to education in
general. Umbach, using data from a national study of 13,499

faculty at 134 colleges and universities, explored the impact of
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faculty of color on undergraduate education and found com-
pelling evidence to suggest that they do provide an important
contribution to undergraduate education.8 The two primary
areas of added value are in the use of a broader range of
pedagogic techniques and more frequent interactions with
students than their white counterparts.

An additional benefit of diversifying the medical school
faculty is to expand the nation’s research agenda. There has
been a growing amount of evidence documenting the ine-
qualities of health care outcomes for minorities, even when
controlled for income, insurance status, severity of illness, and
age.3,9 Since the nation’s research agenda is primarily shaped
by those who choose research as a career, and individual
investigators usually conduct research on problems that are
visible to and of interest to them, one can hypothesize that
increasing the diversity of the researchers themselves will allow
for an expansion of the nation’s research agenda. That in turn
will enhance patient care and broaden the range of potential
solutions for eliminating health disparities.10

Given the rapidly changing demographics of the na-
tion, it is evident that future health practitioners will be
delivering care to patients from an even wider range of
cultural and ethnic backgrounds. To provide optimal care,
a health practitioner must have a firm understanding of how
cultural biases, indigenous belief systems, ethnic origins,
and many other culturally determined factors influence the
way people experience illness, seek help, respond to treat-
ment as well as their coping mechanisms.10,11 Cultural
competence in a health practitioner can be defined as
having the knowledge, skill, behavior, and attitude to pro-
vide the best available care to individuals with backgrounds
different from one’s own.10 Developing diverse cultural
competent practitioners, however, cannot happen in ho-
mogeneous racial and ethnic environments. In an effort to
develop cultural competence, health professionals must be
educated in settings reflective of our diverse society. There-
fore, diversity of the faculty, administration, and of one’s
peers in medical school is an important component of the
learning that takes place both inside and outside of the
classroom.10

In a 1998 editorial in the Journal of the American

Fig. Proportion of wome
Medical Association (JAMA), Jordan J. Cohen, MD, then
President of the Association of American Medical Colleges
(AAMC) stated,

As long as our medical school faculties have little more
than token representation from many sectors of the richly
diverse American culture, and as long as faculty advance-
ment, for whatever reason, is grossly distorted by race and
ethnicity, the medical profession cannot truly lay claim to
the ethical and moral high ground it professes to occupy.7

HISTORICAL CHALLENGES

The history of minorities pursuing medical education is
rooted in the legacy of segregation in the United States.
One need not go much further back than 1910, when the
famed Flexner report was released, to understand the his-
torical barriers to diversification of the health professions.
Abraham Flexner, an education theorist, was charged by
the Carnegie Foundation for the Advancement of Teaching
with the task of reviewing all 155 medical schools then in
existence in the United States and Canada.12 The resulting
report was a critical expose of how medical education was
conducted at the time. Flexner made many suggestions for
change but a primary recommendation was an insistence
that medical schools be affiliated with and integrated into
an established university structure.13 Although this and
several other reforms recommended by Flexner are largely
credited with raising the quality of American medical edu-
cation and forcing many for-profit, inadequately financed,
and/or poorly managed medical schools to close, there was
a concomitant reduction in the number of physicians avail-
able to serve disadvantaged communities.14 The report was
particularly critical of the black medical colleges, which
ultimately led to the closure of seven of the nine historically
black medical schools. The remaining schools, Howard
University School of Medicine and Meharry Medical Col-
lege, became the two primary options for African Ameri-
cans, thus limiting the opportunity for medical school
attendance. The law of unintended consequences coupled
with the brutal realities of segregation remained strikingly
evident up until 1964 when 97% of all medical students in

d minorities in medicine.
the United States were white.15
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It was only four short decades ago that seminal social
justice events occurred, resulting in an organized recruit-
ment effort and policy of increasing enrollment of minori-
ties by the nation’s medical schools. The conditions of the
Civil Rights Act of 1964 led medical schools to desegregate
if they desired to receive federal funding for student finan-
cial aid and construction projects for new buildings. The
following year bills creating Medicare and Medicaid were
enacted, which had an immediate impact on the nation’s
hospitals because they were forced to integrate if they were
to receive reimbursement for care.15

This confluence of events demanded a diversification of
the physician workforce and prompted medical education
to develop affirmative action programs (as did much of
higher education) to increase minority enrollment in med-
ical schools. In 1970 the AAMC recommended that med-
ical schools achieve equality of opportunity by relieving or
eliminating barriers and constraints to access to the medical
profession.10 Through aggressive affirmative action admis-
sion policies, enrollment in 1975 of underrepresented mi-
norities (URM) climbed from 3% to 10% nationwide, at
which level it remained until the early 1990s.1 That stag-
nation in enrollment, combined with the continued growth
of minority populations, stimulated the AAMC in 1991 to
create its second major initiative to enhance diversity, enti-
tled “3000 by 2000”, which was a call to double the
numbers of URM first year medical students to 3000
students by the year 2000.16 Although the initiative fell
well short of its goal, the effort helped increase minority
enrollment to more than 12% by 1995.1 Since 1995, how-
ever, there have been significant legal challenges to affirma-
tive action through the courts and through a variety of state
ballot initiatives, which continue to hamper the ability of
educational institutions to diversify their student bodies.
Despite the 2003 Supreme Court affirmative action deci-
sion in Grutter v. Bollinger et al17 in which the compelling
state interest of promoting diversity was upheld, the climate
for using affirmative action as a tool to promote diversity
remains fraught with obstacles.

These historic and continuing challenges, coupled with
the paucity of minority students pursuing and graduating
from schools of medicine, severely hamper the efforts to
increase the numbers of these students pursuing careers in
academic medicine. Importantly for the students who do
choose academic medicine as a career path, there is a lack of
mentors and role models. This circle of causation has
created a deficit of awareness and opportunity concerning
potential leadership roles that would further amend the
imbalance.

CURRENT CHALLENGES FOR MINORITIES IN
ACADEMIC MEDICINE

The barriers to success for minority students entering
careers in academic medicine are less overt than in years
past, but they are no less challenging. The accumulative
disadvantaged position in which minority faculty members
find themselves compared with whites has developed

through years of systematic segregation, discrimination,
tradition, culture, and elitism in academic medicine.18 That
in turn has adversely influenced the recruitment, retention
and career progress of African Americans and other under-
represented minority groups.19 Several studies have illumi-
nated the impact of the paucity of minorities pursuing
careers in academic medicine.20,21 These studies docu-
mented feelings of loneliness and isolation of the current
minority faculty, leading to a lower level of career satisfac-
tion. Palepu et al20 discovered, through a stratified random
sample of 3013 full-time faculty at 24 US medical schools,
that racial and ethnic disparities in faculty promotion ex-
isted, and found that minority faculty members received
tenure at lower rates than white faculty. African American
faculty were found to be the least likely of the URM groups
to hold senior faculty rank compared with white faculty.
These findings remained consistent even when controlled
for factors that typically influence promotions, such as years
as a faculty member or measures of academic productivity.

Palepu and her colleagues highlight that previous re-
searchers speculated that greater debt burden may partly
explain the fact that minority faculty members are spending
more time on clinical activities and less time on research
activities, with the result that more minorities are on a
clinical track in which it generally takes longer to achieve
promotion.20 However, even after controlling for the per-
centage of time on clinical responsibilities, Palepu and her
colleagues found that minority faculty members were still
less likely to be promoted. The authors conclude that
discrimination against minorities that permeates society
may play a possible role in the lack of promotion in aca-
demic medicine: in other words, stereotypes of minorities
as inferior may exist in academic medicine.

Moreover, they suggest that cultural differences may
cause minority faculty to feel excluded from certain oppor-
tunities or to not participate in the informal information
sharing that takes place in an academic setting. While the
phrase “social capital” is not used,22 the authors question
whether cultural and other historical factors may make
some minority faculty reluctant to “network” at the divi-
sional or departmental level, thus reducing their opportu-
nity to forge personal and professional relationships with
nonminority colleagues. To gain a better understanding of
the factors that minority faculty perceive as barriers to
advancement, Palepu and her colleagues suggested that
much more research is needed.

Building upon the Palepu study, Fang et al21 compared
promotion rates of minority and white medical school
faculty in the United States, using data provided by the
AAMC’s Faculty Roster System, which is the official data
tracking system for medical school faculty. This quantita-
tive study used a retrospective cohort design to illuminate
any disparities between minority and their non-minority
peers. Through a sample size of 50,145 full-time US med-
ical school faculty members who became assistant or asso-
ciate professors between 1980 and 1989, the authors find-
ings were consistent with the Palepu findings: that racial
and ethnic minority faculty, at both the assistant and asso-

ciate professor rank, are lagging in rates of promotion
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compared with white faculty, even though their represen-
tation in academic medicine has increased.21 Additionally,
faculty research productivity was measured using receipt of
National Institutes of Health awards, as these awards are
purported to weigh heavily in faculty promotion decisions.
The authors hypothesized that a major cause for lack of
promotion could be that minorities publish less frequently
than white faculty. They concluded with a call for further
study, stating that they did not believe the differences in
promotion rate were due to lack of desire or commit-
ment.21 Taken together these studies are instructive con-
cerning the difficulties minority faculty face in career pro-
gression and satisfaction in academic medicine due to an
accumulated inheritance of disadvantages.

As troubling are the findings by Peterson and her
coauthors.23 Through a 177-item self-administered survey
of 1979 full-time medical school faculty members working
at 24 randomly selected medical schools in the United
States, Peterson and her colleagues found that URM fac-
ulty members were substantially more likely than majority
faculty members to perceive racial/ethnic bias in their
academic career and that faculty with such reported expe-
riences had lower career satisfaction scores than other fac-
ulty. The authors stated that: “the high frequency of per-
ceived racial/ethnic discrimination among minority faculty
is concerning, however; understanding the reasons for this
and addressing the causes is both a moral and social issue for
medical schools and teaching hospitals.”23 This study was
not able to capture the experience of minority faculty who
had already left academic medicine. As the authors note, to
the extent that discrimination contributes to a faculty mem-
ber’s departure, this study’s findings could have under-
represented the frequency of racial/ethnic bias and there-
fore underestimated its impact. As the study suggests, the
recruitment and retention of minority faculty members in
academic medicine is important, but too little is known
about the experience of minority faculty members, espe-
cially with regard to racial and ethnic discrimination and
how such experience affects their career satisfaction and
academic success.

Adding to the evidence concerning the influence of
bias on career satisfaction, Price and her colleagues con-
cluded that visible dimensions of race/ethnicity, gender,
and foreign-born status often provoke bias and result in
cumulative advantages or disadvantages in the workplace
that have an impact on faculty recruitment, promotion, and
retention.24 Utilizing qualitative methods such as focus-
group and semi-structured one-on-one interviews, Price
and her colleagues interviewed 29 faculty members of
different ethnicities who were on the tenure track at Johns
Hopkins School of Medicine. Minority interviewees stated
that they faced additional challenges in residency training
and as current faculty, due to subtle manifestations of bias
in the promotion process.24

PERCEIVED FACILITATORS

It is widely believed that faculty development programs

that encourage and foster mentoring are important facilita-
tors to a successful academic career.25 In 1998 the AAMC
charged its membership with beginning concerted and
systematic efforts to establish effective mentoring and fac-
ulty development programs for minority faculty. In his
charge to the membership, President Cohen stated that
“racially and ethnically diverse faculty, fully empowered by
the equitable presence of minorities within all ranks of the
academy, is the only conceivable bridge to a diverse physi-
cian workforce and culturally competent health care sys-
tem.”7

Jackson et al26 determined, through interviews with 16
medical school junior faculty members, that having a men-
tor in academic medicine is critical to one’s success. They
chose a qualitative method to gain a deeper understanding
of mentoring by exploring lived experiences of medical
school faculty members. The authors posit that the men-
toring relationships are key to developing productive ca-
reers in academic medicine; but such alliances are ambigu-
ous. The various themes identified in this study were
finding a mentor, characteristics of the mentoring relation-
ship, recognizing potential, supportive/enabling actions,
special challenges of gender and race, being without a
mentor and finally, troublesome mentoring relationships.
Mentoring during the early stages of a career has been
associated with high career satisfaction and may guide
development of professional expertise. Unfortunately, little
is known about pre-professional mentoring and socializa-
tion experiences in academic medicine. The small sample
size in this study limited the generalizability of their find-
ings. However, a significant finding they underscored was
that it is important for mentees to be diligent in searching
for mentors and that institutions must recognize and en-
courage mentors.

In an attempt to discern the impact of mentoring on
recent medical school graduates, Ramanan and colleagues
explored mentoring relationships among internal medicine
residents and examined the relationship between mentor-
ing and perceived career preparation.27 They designed and
administered a survey mailed to all interns and residents
enrolled in five independent internal medicine residency
training programs affiliated with Harvard Medical School.
Of the 329 respondents (65% response rate), 93% reported
that it is important to have a mentor during residency
training, but only half identified themselves as having a
current or past mentor. Significantly, under-represented
minority residents were less likely to establish a mentoring
relationship than their peers. Mentored residents were
nearly twice as likely to describe excellent career prepara-
tion. The findings in this study demonstrate the importance
of mentoring and its perceived outcome on career prepara-
tion. Additionally, the findings highlight the difficulty faced
by URM students in developing the kind of career guiding
relationships offered by mentors.

In the 1970s, in recognition of the importance of
diversifying the matriculates and graduates from health
professions schools, federal agencies such as the Health
Resources Services Administration (HRSA) began to fund

the development of programs and initiatives aimed at in-
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creasing the participation of groups historically under-
represented in medicine. However, programs geared to
address issues of faculty diversity are a more recent phe-
nomenon. In 1993 HRSA, a division within the United
States Department of Health and Human Services
(DHHS), created the Center of Excellence (COE) pro-
gram, which was designed to lead the nation’s effort to
expose, recruit and train underrepresented minorities for
faculty careers at medical schools across the country.28 In
the Northeast there are four institutions designated as
Centers of Excellence in minority faculty development: the
University of Pennsylvania School of Medicine, the Mount
Sinai School of Medicine, Albert Einstein College of Med-
icine of Yeshiva University, and the University of Medicine
and Dentistry of New Jersey.

In 1998, Johnson et al28 published an article describing
their comprehensive COE program at the University of
Pennsylvania, School of Medicine. The program they de-
scribe is unique in that it encompasses four levels of train-
ees: premedical students, medical students, post-graduate
students (residents), and current faculty. The authors con-
clude that preparation must begin during the undergradu-
ate years and continue through medical training if there is
to be an increase in the numbers of minorities pursuing
careers in academia. They state that it is important to retain
those who have decided on the career path of academic
medicine, but it is of paramount importance to develop the
pipeline of those interested in faculty careers. Thus, having
a better understanding of the motivating factors that lead
minorities to aspire to faculty careers is critical to the
successful development of interventions.

In addition, innovative models of mentoring are being
developed. One such program is the peer-onsite-distance
(POD) model, developed and introduced at the College of
Medicine at the University of Arkansas for Medical Sci-
ences. The program is a targeted, multilevel mentoring
prototype that is tailored to the unique needs of URM
medical school faculty. The mentee’s individual needs for
guidance related to career goals, resources, and the content
and interaction skills that are known to be critical to suc-
cessful academic careers are targeted for development. The
multilevel approach provides a network of peer and faculty
mentors who provide site-specific career guidance. Also in
the network are leaders in their fields who can provide
access to accurate information, cautions, predictions, and
announcements of future resources or potential restric-
tions in academic medicine. Mentor commitments are
clearly defined and time contributions are maximized.
The POD model aims to promote retention and advance
the careers of URM faculty by wrapping them in a
protective cushion of interpersonal support. The authors
suggest the flexibility of the design allows for adaptation to
any institution’s unique structure and mission. There are
no data as yet to substantiate the assertions of the authors.
However, anecdotal evidence suggests that this model may
be transferable to other institutions.29

There is no question that minority faculty development

programs and their mentoring components are an impor-
tant mechanism to begin to address the feelings of isolation
discussed in the literature concerning minority faculty.
However, there are limited data to measure additional
outcomes of these programs such as career progress or
satisfaction. This reflects, in the part, the limited length of
time that most of these programs have been in existence,
since longitudinal studies have not been conducted. Sam-
bunjak and colleagues25 concluded after a systematic re-
view of the literature that mentoring is perceived as an
important part of academic medicine; however, supporting
evidence of that perception was not strong. Reviewing a
total of 39 studies, they noted that the weakness of study
design in the reviewed studies contributed importantly to
their inability to correlate mentoring with career develop-
ment success. The authors were able to discern that women
perceived more difficulty in finding a mentor than did their
male colleagues. Several additional authors have noted that
mentorship is reported to have an important influence on
career choice, research productivity and grant procurement
success.30,31

Unfortunately, unlike the Harvard and Penn faculty
development programs, most minority faculty develop-
ment programs tend to focus their efforts at the post
graduate medical level. Most do not reach as far back as
medical school; but at least one study has suggested that
students are already forming their aspirations for faculty
careers as early as the undergraduate years of college.32

Hallock32 attempted to discern the perceptions of aca-
demic culture and faculty life of under-represented minor-
ity undergraduates who held aspirations of becoming fac-
ulty. Her study found that these students in the early
career-forming stages have already developed coping
mechanisms to deal with their negative perceptions of
academia. This study examined how 17 students, who were
participating in either the Alliances for Graduate Education
and the Professoriate or the Ronald E. McNair Post Bacca-
laureate Achievement Programs, understood and experi-
enced academic life. The primary coping mechanism dis-
cussed was termed “separating the personal,” which is
described as reconciling the values of merit and individual
achievement with experiences of discrimination or margin-
alization. These students acknowledged having to navigate
and negotiate the expectation of academia while recogniz-
ing the risk inherent in explicitly expressing their personal
opinions of academic norms. Hallock32 suggests that early
exposure by prospective minority faculty members to ca-
reers in academia may offer important benefits to later
career satisfaction.

In 2004, Joann Moody published a book entitled Fac-
ulty Diversity: Problems and Solutions in which she de-
scribed best practices for diversifying the nation’s college
and university faculties.33 Through a comprehensive review
of the literature she delineated the causes for the disap-
pointing numbers of minorities in the professoriate, such as
high barriers to minorities’ entry into and success in aca-
demia. However, she flatly rejected the notion that the
there is an undersupply of qualified candidates. She care-

fully refuted those claims by highlighting the increasing
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numbers of minority students attending college and pursu-
ing graduate education. Rather, Moody suggests minority
students are witness to the challenges faced by minority
faculty across academia of isolation and lack of socializa-
tion. They are alert to the perception that minority faculty
are disproportionately burdened with tasks such as commit-
tee assignments, student mentoring, and being perceived as
the voice for all minorities on campus. These factors are
believed to be serving as a deterrent to minorities pursuing
careers as faculty members. Therefore, as Moody33 puts
forth institutions must be cognizant of their overall climate
and treatment of their minority faculty member while at-
tempting to develop new initiatives aimed at recruiting.

This is one of the few comprehensive reviews of the
literature pertaining to the barriers and facilitators for mi-
norities pursuing careers in academic medicine. As has been
reviewed, the available evidence indicates that there are
several efforts to increase the pipeline of minorities pursu-
ing careers in academic medicine. These efforts are impor-
tant as they address both the historical and current per-
ceived barriers. However, limitations in assessing their
pertinence for designing future programs exist due to the
uneven level of evaluation and lack of duplication of find-
ings. Given the importance that can be inferred from this
review concerning the need to diversify the health profes-
sions leadership, it is paramount to extend, amplify, and
validate the existing data that can provide guidance to that
end.
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