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The tendency to develop insulin resistance and dyslipidemia varies between black Africans,
white Europeans, and Amerindian racial groups. Genetic admixture of these three racial groups has
resulted in hybrid populations of Hispanics and non-Hispanic blacks. The current study was under-
taken to examine the relationship of white European admixture to insulin resistance and dyslipi-
demia among Hispanics and non-Hispanic blacks of Caribbean origin. The study population includ-
ed 224 Hispanics and 684 non-Hispanic blacks without a history of diabetes who were recruited
between 1995 and 1999 on the island of St. Croix in the U.S. Virgin Islands. For each participant,
anthropometric measurements were performed, and a fasting blood sample was analyzed for glu-
cose, insulin, and serum lipids (triglycerides, HDL cholesterol). Genetic admixture was determined
from grandparent race data. Hispanics were more likely than non-Hispanic blacks to have dyslipi-
demia and insulin resistance (measured by HOMA-IR method). White European admixture was
significantly and inversely associated with insulin resistance among Hispanics. There was no sig-
nificant relationship between white European admixture and insulin resistance or dyslipidemia
among non-Hispanic blacks. Individuals who classified themselves as Hispanic blacks appeared to
have a greater risk for cardiovascular disease than Hispanic whites or non-Hispanic blacks. (J Nat!

Med Assoc. 2004;96:332-340.)
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INTRODUCTION

In the United States, African Americans and
Mexican Americans are more insulin resistant than
non-Hispanic whites'2. Consistent with their greater
insulin resistance, Mexican Americans have a high-
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er fasting level of triglycerides and lower level of
HDL cholesterol (HDLc), compared to non-His-
panic whites>* However, despite greater insulin
resistance, African Americans (particularly men)
have a lower level of triglycerides and higher level
of HDLc than non-Hispanic whites*¢, Similarly,
people of African-Caribbean descent have a higher
plasma level of HDL cholesterol and lower level of
triglycerides compared to white Europeans™. These
findings suggest that genetic factors may influence
the extent to which insulin resistance contributes to
dyslipidemia in the various ethnic groups.
Non-Hispanic blacks and Hispanic groups in
the Caribbean are hybrid populations with gene
pools derived from the mixture of genes from black
African, white European, and Amerindian parent
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populations.®'® Large numbers of these Caribbean-
born Hispanics and non-Hispanic blacks have emi-
grated to the United States and reside in many of
the large metropolitan areas. Little is known about
the extent to which genetic admixture in these indi-
viduals influences their degree of insulin resistance
or their plasma lipid profile. This report presents
the results of a study that examined the association
of white European genetic admixture with insulin
resistance and the relationship of insulin resistance
to dyslipidemia among Hispanics and non-Hispan-
ic blacks of Caribbean origin.

MATERIALS AND METHODS
Study Population

The population for this study consisted of a ran-
domly selected sample of individuals age 220 who
participated in the Virgin Islands Diabetes Study
(VIDS), a cross-sectional study of diabetes and
associated risk factors that was conducted from Feb-
ruary 1995 through December 1999 on the island of
St. Croix in the U.S. Virgin Islands (USVI). A
description of the sample selection and recruitment
procedures for the VIDS has been recently pub-
lished."! Study participants were recruited by in-
home interview. The participation rate for the VIDS
was ~77%. Each participant signed a consent form
approved by the Biomedical Institutional Review
Board of the University of Pittsburgh.

A total of 1,080 Caribbean-born persons partici-
pated in the VIDS. They were distributed according
to the following ethnic groupings: 258 Hispanics,
781 non-Hispanic blacks, six non-Hispanic whites,
three persons of Asiatic background, and 32 per-
sons with various other ethnicities. For this report,
persons with a prior history of diabetes were
excluded from further analyses. The non-Hispanic
whites were also excluded because of their small
sample size. In addition, because the focus of the
study was on Hispanics and non-Hispanic blacks,
all other ethnic groups were excluded. A total of 71
nondiabetic non-Hispanic blacks who did not pro-
vide enough information for determining racial
admixture were also excluded. A comparison of
demographic and metabolic characteristics of these
persons with those who were included showed that
the group with missing information was older and
had a significantly higher mean triglyceride level.
However, after adjustment for age, the difference in
mean triglyceride level was no longer significant
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between the two groups. Additionally, a small sam-
ple of Hispanic individuals (n=15) who did not
classify themselves into a racial group were also
excluded. The final consisted of 209 Hispanics and
613 non-Hispanic blacks.

Lifestyle Risk Factors

Face to face interviews were used to collect
demographic data and information about lifestyle
practices. Lifestyle variables included alcohol con-
sumption, fast-food consumption pattern, smoking
status, and physical activity. The measurement of
alcohol consumption was based on a “yes” or “no”
response to having consumed at least one alcoholic
beverage during the past month. Smoking status
was measured as a “yes” or “no” response to being
a current smoker. Physical activity was assessed as
the presence or absence of leisure time physical
activity. Persons without leisure activities were
characterized as having a “sedentary lifestyle”.

Clinical Variables

Weight and height were measured with participants
wearing light clothing and no shoes. Body mass index
(BMI), a measure of obesity, was calculated as weight
in kilograms (kg) divided by height in meters squared
(m?). The waist circumference was measured with a
Gullic tape using standardized procedures.? Blood
samples were drawn after an overnight fast of 10-12
hours and were measured for serum glucose, lipids,
and insulin.  Serum glucose was measured with a
Kodak Ektachem 700 Analyzer (Eastman Kodak
Company, Rochester, NY) using a glucose oxidase
colorimetric method. Insulin was measured using an
RIA procedure (Linco Research Inc.). Cross-reactivity
with proinsulin was under 0.02%. Triglyceride level
was determined enzymatically using the procedure of
Bucolo et al.? HDL cholesterol (HDLc) was deter-
mined using selective precipitation of non-HDL
lipoproteins by heparininmanganese chloride* In the
current study, values for HDL cholesterol and triglyc-
erides were based on the following values vels of
triglycerides and HDLc, including the following
parameters: triglycerides =1.7 mmol/l (=150 mg/dl)
and HDL cholesterol level <1.0 mmol/1 (<40 mg/dl) in
men, or <1.3 mmol/l (<50 mg/dl) in women. Insulin
resistance was estimated by the Homeostasis Assess-
ment Model (HOMA-IR), which is calculated as
{fasting glucose (mmol/L) x fasting insulin
(wU/ml)}/22.5'. Hyperinsulinemia was defined as a
fasting insulin value in the upper 25th percentile of the
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distribution of insulin values in the study. This method
of identifying hyperinsulinemia has been used in other
studies'’. The simultaneous presence of high triglyc-
erides and low HDLc was classified as dyslipidemia.

Racial Admixture

Each participant was asked to identify the race
of his/her grandparents, and this information was
used to calculate a racial score (RSCORE). The
lowest possible RSCORE was “1,” which indicated
that all grandparents were listed as being nonwhite,
whereas the highest RSCORE was “4,” which indi-
cated that all grandparents were of white European
ancestry. This method of estimating the proportion
of white European admixture in nonwhites of
Caribbean origin has been used in other studies in
the USVI®, and it has been shown that grandparent
race can be used as a reliable estimate of the degree
of racial admixture at the population level in epi-
demiological studies."”

Statistical Analysis
Statistical analyses were conducted using Statis-

tical Analysis System (SAS) software®. Pair-wise
comparisons of variables were performed with the
X? tests or ¢ tests. Spearman correlation analyses
were used to examine the strength of the relation-
ship of the RSCORE to metabolic and anthropo-
metric variables. When correlations were signifi-
cant, partial correlation analyses were used to
examine the degree to which other lifestyle or
demographic factors might contribute to the rela-
tionship between RSCORE and the metabolic or
anthropometric variable. The logarithm of the
HOMA-IR scores was used in all analyses because
of the skewed distribution of insulin values.

The distribution of HOM Analysis of covari-
ance was used to assess the variation in mean level
of serum lipids and potential confounders across
levels of HOMA-IR.

RESULTS

Table 1 shows demographic characteristics and
age-adjusted mean levels of metabolic variables for
Hispanics and non-Hispanic blacks. The mean age,
proportion of females, percent consuming at least

Table 1. Demographic Characteristics and Age- and Sex-Adjusted Means
With 95% Confidence Intervals for Metabolic Variables Among Hispanics and Non-Hispanic Blacks
Without a Prior History of Diagnosed Diabetes
Variable Hispanic Non-Hispanic Black p Value
N 224 684 —
Age (mean % SD) 47.2+15.5 46.1£15.2 0.3647
Female (%) 66.1 68.5 0.5593
Education = high school (%) 52.7 63.3 0.0073
Current smoker (%) 13.5 4.6 <0.0001
Consumed alcohol in the past month (%) 35.0 33.9 0.8432
Sedentary lifestyle (%)* 27.5 28.6 0.7629
RSCORE t 1.53 (1.44-1.61) 1.17 (1.12-1.22) <0.0001
BMI (kg/m?) 28.3 (27.5-29.1) 28.9 (28.4-29.3) 0.2236
Waist (cm) 87.4 (85.3-89.6) 89.1 (87.8-90.3) 0.1906
Fasting glucose (mmol/l) 5.33 (5.12-5.55) 5.30 (5.18-5.43) 0.8223
Log fasting insulin (pmol/I) 2.86 (2.80-2.93) 2.80 (2.77-2.84) 0.1244
HDL cholesterol (mmol/l) 1.19 (1.16-1.23) 1.27 (1.24-1.29) 0.0010
Triglycerides (mmol/l) 3.16 (2.97-3.35) 2.33 (2.22-2.44) <0.0001
* Percent of persons who report having no leisure time physical activity; + RSCORE estimates the level
of white European admixture based on self-reported grandparental data.
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one alcoholic beverage in the past month, and per-
cent with a sedentary lifestyle were similar for the
two groups. The Hispanic group had a lower per-
centage of persons completing high school and a
higher percentage of current smokers. Among the
metabolic variables, Hispanics had a lower mean
HDLc level and a higher mean level of triglyc-
erides than non-Hispanic blacks.

Association of Racial Admixture
with Metabolic Variables

The results of Spearman correlation analyses
showed that among Hispanics, the RSCORE was
significantly and inversely correlated with fasting
insulin (r=-0.155, p=0.0454) and InHOMA-IR (r=
-0.184, p=0.0171). For the non-Hispanic blacks,
RSCORE was not significantly correlated with
insulin resistance (r=-0.035, p=NS) or any other
metabolic variable. After adjusting for age, gender,
education, smoking, alcohol consumption, and
sedentary lifestyle among Hispanic persons,
RSCORE remained significantly correlated to
InHOMA-IR (r=-0.183, p=0.0268) but not to fast-
ing insulin (r=-0.123, p=0.1124).

Relationship of Insulin Resistance
to Dyslipidemia

To examine the association of insulin resistance
with triglycerides and HDLc levels among individ-
uals with varying degrees of white European
admixture, the Hispanic and non-Hispanic black
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groups were each divided into two sub-groups. The
Hispanics were divided on the basis of self-report-
ed race into Hispanic blacks (n=151) and Hispanic
whites (n=58), and the non-Hispanic blacks were
divided into those who said they had some white
admixture (n=156) and those who said they had no
white admixture (n=457).

Table 2 shows the age-adjusted mean values for
RSCORE and metabolic variables, together with
the frequency of hyperinsulinemia and dyslipi-
demia. The mean level of self-reported white Euro-
pean admixture was higher among Hispanic whites
and the non-Hispanic blacks with admixture
(NHBwA) than Hispanic blacks. The Hispanic
blacks had a higher mean InHOMA-IR score and a
higher frequency of hyperinsulinemia than the oth-
er groups. Individuals with Hispanic ethnicity were
more than twice as likely to have dyslipidemia,
compared to non-Hispanic blacks.

Figure 1 shows the mean level of triglycerides,
(adjusted for age, gender, education, alcohol con-
sumption, smoking, sedentary lifestyle, and BMI)
across tertiles of InHOMA-IR score. In all groups,
the mean triglyceride level increased (p<0.05) within
each ascending tertile of InHOMA-IR but remained
significantly higher for Hispanics within each tertile.
However, the percentage increase in mean triglyc-
eride level from the first to the third tertile of
InHOMA-IR values was not significantly different
between the groups. At the lowest tertile of HOMA-
IR, the mean HDLc level for Hispanic blacks was

Table 2. Age-Adjusted Mean Values With 95% Confidence Intervals for White Caucasian Admixture*
(RSCORE) and Metabolic Variables Among Hispanics and Non-Hispanic Blacks

Variable Hispanic Individuals' Non-Hispanic Black Individuals
White Black With Admixture* Without Admixture*
N 58 151 156 437
RSCORE 1.88 (1.74-2.01)29 1,40 (1.32-1.48)0.cd 1.83 (1.74-1.91)bd 1.009b<
HDLc (mmol/I) 1.13 (1.06-1.21)¢9  1.20 (1.16-1.25)<4 1.28 (1.23-1.33)20 1.26 (1.24-1.29)9°
Triglycerides (mmol/l) 3.20 (2.2-3.58)<4  3.14 (2.90-3.37)<d 2.21 (1.98-2.45)20 233 (2.19-2.46)°P
Log of HOMA-IR 1.23 (1.08-1.38)2  1.46 (1.37-1.55)0cd 1.27 (1.18-1.36)°  1.33 (1.28-1.39)°
Hyperinsulinemia (%) 22.4 32.4¢4 18.5° 22.3°
Dyslipidemia (%) 20.7¢4 18.5¢4 3.99b 7.00p

*Admixture estimates based on self-reported race of grandparents; a higher RSCORE score is
indicative of a greater degree of white caucasian admixture; 1 Racial classification among Hispanics
was based on self-report; a = values are significant at p<0.05, compared to white Hispanics; b =
values are significant at p<0.05, compared to black Hispanics; ¢ = values are significant at p<0.05,
compared to non-Hispanic blacks with self-reported white European admixture; d = values are
significant at p<0.05, compared to non-Hispanic blacks without self-reported white admixture.
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similar to that of non-Hispanic blacks and higher
(p<0.05) than that of Hispanic whites (Figure 2).
Among the Hispanic blacks, HDLc levels declined
dramatically and significantly across increasing ter-
tiles of HOMA-IR. There was a slight but nonsignifi-
cant decline in mean HDLc level across increasing
tertile of HOMA-IR for non-Hispanic blacks. The
mean HDLc level for Hispanic whites was lowest
among the groups in each tertile of HOMA-IR but
did not decline significantly as HOMA-IR increased.

DISCUSSION

The results of the current study show that
Caribbean-born non-Hispanic blacks have higher
fasting plasma levels of HDLc and lower levels of
triglycerides compared to Caribbean-born Hispanic
individuals. These findings are consistent with oth-
er reports*®. The reason for the more favorable
lipoprotein profile of non-Hispanic blacks is not
clear. The biochemical processes that make individ-
uals with black African ancestry less responsive to
an atherogenic diet appear to be present at birth?'
Zoratti and colleagues® examined lipoprotein
‘metabolism in African-Caribbean, European, and
South Asian men and found that the ethnic differ-
ences in HDLc and triglycerides were not account-
ed for by differences in nonesterified fatty acid
(NEFA) levels, the sensitivity of suppression of
NEFA levels to insulin, or body composition. They
concluded that the more favorable lipoprotein pro-
file of African Caribbeans may relate to more effec-
tive VDRL metabolism. Compared to non-Hispanic
whites, African Americans have been shown to have
a three-fold increased frequency of the -514T
hepatic lipase allele, which is associated with high-
er levels of HDL cholesterol®. Polymorphisms of
the apolipoprotein D (APOD) gene that are unique
to populations with black African ancestry are asso-
ciated with plasma levels of HDLc and triglyc-
erides*. Additional studies are needed to determine
if these genetic factors can account for the
decreased tendency toward dyslipidemia in non-
Hispanic blacks, compared to other ethnic groups.

Individuals of white European ancestry are less
insulin resistant and have lower levels of fasting
glucose compared to non-Hispanic blacks and
Amerindian groups, like the Pima Indians®. A
recent study showed that white European genetic
admixture was significantly and inversely associat-
ed with plasma glucose level among Pima
Indians®*. In the current study, white European
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genetic admixture was inversely correlated with the
level of insulin resistance in Hispanic individuals
and non-Hispanic blacks, but the correlation coef-
ficient was significant only for the Hispanic group.
One explanation for this finding is that the two
groups differ in their perceptions of who should be
classified as being white. It may be that non-His-
panic blacks were more likely to list lighter com-
plexion grandparents (who may have been less
insulin resistant) as being black, thereby reducing
the likelihood of finding a significant relationship
between admixture and insulin resistance. Another
possibility is that the significant relationship
between white European genetic admixture and
insulin resistance in Hispanic individuals is due to
a relatively stronger association of nonwhite
admixture with insulin resistance in that group.
The assessment of the relationship of insulin
resistance to plasma lipids among individuals with
varying degrees of self-reported genetic admixture
highlights the complex nature of the expression
and interaction of metabolic factors that result
from genetic admixture of several ethnic groups. In
the current study, fasting levels of triglycerides
among individuals who characterized themselves
as Hispanic blacks and Hispanic whites were simi-
lar and significantly different from non-Hispanic
blacks. However, Hispanic blacks were more
insulin resistant than Hispanic whites or non-His-
panic blacks. Furthermore, after adjusting for the
degree of insulin resistance, the plasma HDLc lev-
els for Hispanic blacks were higher than those of
Hispanic whites and similar to those for non-His-
panic blacks. Yet, Hispanic blacks differed from
non-Hispanic blacks in that their HDLc levels
declined significantly and more dramatically with
increasing insulin resistance. The majority of His-
panic individuals in the USVI have ancestral ori-
gins on the island of Puerto Rico where one esti-
mate'® suggests that 45%, 37%, and 18% of the
gene pool are Spanish, African, and Amerindian
derived, respectively. The degree of Amerindian
genetic admixture in Hispanic groups has been
linked to their higher risk of diabetes, compared to
non-Hispanic whites?’* It might also be the case
that the greater insulin resistance in Hispanic
blacks reflects a higher degree of Amerindian
genetic admixture; whereas, compared to Hispanic
whites, their higher HDLc level is indicative of
more African ancestry. There was no apparent dif-
ference in the relationship of insulin resistance to
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plasma levels of triglycerides and HDLc between
non-Hispanic blacks with and without self-report-
ed white European admixture. However, this find-
ing does not exclude a relationship between white
European admixture and dyslipidemia in non-His-
panic blacks, since it is possible that the use of oth-
er methods of assessing genetic admixture—such
as skin reflectance or genetic alleles—may have
produced contrasting results".

As reported elsewhere,?**° the more favorable
lipid profile of non-Hispanic blacks was superim-
posed on the background of insulin resistance. This
reduced tendency to dyslipidemia, even in the pres-
ence of greater insulin resistance, contributes to the
lower frequency of the metabolic syndrome seen in
African Americans compared to European Ameri-
cans*. However, despite their favorable lipoprotein
profile, African Americans have higher rates than
European Americans of cardiovascular disease
(CVD).*'*? In contrast, African Caribbeans in the
United Kingdom are reported to have lower rates
than white Europeans of CVD»3* A higher preva-
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lence of traditional CVD risk factors, including
hypertension, diabetes, physical inactivity, and
smoking, is thought to contribute to the excess
CVD risk in African Americans.* It would be inter-
esting to know if CVD rates are lower for non-His-
panic blacks of Caribbean origin who reside in the
United States, compared to native-born African
Americans or European Americans.

The current study has some limitations and
strengths. A limitation of this study is the cross-
sectional design, which does not allow for infer-
ences about causal relationships between study
variables. Another limitation is the small sample
size of the various admixed groups, which prevent-
ed more extensive analyses by gender. The use of
grandparent information to determine genetic
admixture is also a limitation.

The classification of race based on phenotypical
characteristics is subjective, and each person may
have his/her own criteria for assigning a grandpar-
ent to a particular racial group. Notwithstanding
the limitations, in the absence of more specific bio-

4.5 —
B HOMA-IR Tertile 1
B HOMA-IR Tertile 2
Bl HOMA-IR Tertile 3
3 —
5=
0
NHBwoA NHBwWA

Figure 1. Mean Level of Plasma Triglycerides by Tertiles of HOMA-IR Among Non-Hispanic Blacks
Without Self-Reported Admixture (NHBwoA), Non-Hispanic Blacks with Self-Reported Admixture
(NHBwA), Hispanic Blacks (HB), and Hispanic Whites (HW)

* Values adjusted for age, gender, education, smoking, sedentary lifestyle, and BMI.

3.8

HB HW
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logical markers, the determination of admixture by
grandparental race is a useful tool that can provide
clues about the involvement of genetic factors in
disease. Additional studies of the current popula-
tions using allele frequencies to assess admixture
are recommended. Strengths of the study include
the population-based sampling strategy and the
presentation of the data on Hispanics by categories
based on racial classifications.

Clinical Implications

Because of the close association between over-
weight or obesity and adverse health outcomes like
type-2 diabetes and coronary heart disease, individu-
als who fall into these body weight categories are usu-
ally targeted for risk-reduction therapy. Lifestyle mod-
ification or medication designed to facilitate weight
loss is often the key component of the therapeutic reg-
imen. However, studies suggest that weight loss may
produce the greatest metabolic benefits in overweight
people who are insulin resistant* Reaven® has argued
that individuals who are overweight and insulin resist-
ant may be the best candidates for weight reduction

programs and that they can be identified in clinical
settings by screening for the presence of dyslipidemia
and hypertension. The current study has shown that
individuals who classify themselves as Hispanic
blacks have a greater tendency to be insulin resistant,
compared to other groups. Therefore, in the USVI,
the overweight patient who is an Hispanic black may
be a candidate of choice for initiation of intensive
weight loss and CVD risk-reduction therapy.
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C A R E E R O PP O RTUNITI E S

The University of Texas Southwestern Medical Center at Dallas and Southwestern Medical School announce a search for
the Director of the Harold C. Simmons Comprehensive Cancer Center and Associate Dean of Cancer Programs. The
mission of the Simmons Comprehensive Cancer Center is to develop a broad based multi-disciplinary program where
patient care, teaching, and research come together. In 2003, NCI awarded 37 grants totaling $21 milion to UT
Southwestern scientists. Resources at the Simmons Comprehensive Cancer Center include medical and surgical services,
radiotherapy, chemotherapy, biologic therapy, diagnostic techniques, rehabilitation and support services, as well as
community education and intervention. Qutpatient oncology services are provided in the Seay Biomedical Building
Clinic; inpatient oncology services are provided at Zale Lipshy University Hospital; St. Paul University Hospital; Parkland
Memorial Hospital; and Children's Medical Center. The University of Texas Southwestern Medical Center at Dallas is a
component of the University of Texas System. One of the country's leading academic medical centers, UT Southwestern
includes three degree-granting institutions: Southwestern Medical School, Southwestern Graduate School of Biomedical
Sciences and Southwestern Allied Health Sciences School. The outstanding faculty includes four Nobel Prize winners and
trains over 3000 medical, graduate and allied health students, residents and postdoctoral fellows each year. The Director
of the Simmons Comprehensive Cancer Center and Associate Dean for Cancer Programs reports to the Dean of the
University of Texas Southwestern Medical School. The Director will have responsibility for, and authority over, all aspects of
the Simmons Comprehensive Cancer Center and will provide leadership in all clinical service, educational, and research
endeavors related to the Cancer Center and will develop an academically and clinically distinguished comprehensive
oncology program. As Associate Dean for Cancer Programs, he/she will have review authority over all cancer programs
at UT Southwestern Medical Center. Candidate qualifications include the Doctor of Medicine degree and eligibility for
licensure in Texas with Board certification in Medical, Surgical, or Radiation Oncology or a Doctor of Philosophy degree.
Additional requirements are distinguished management experience in oncology in a cancer center or similar setting, a
clear history of leadership expertise prefered, and a distinguished track record and accomplishment in research and
education. Korn/Ferry International is assisting the medical center and medical school in this search. Please forward, as
soon as possible, nominations of appropriate candidates to: John H. Moxley, M.D. (moxleyj@kornferry.com), Korn/Ferry
International, 1800 Century Park East, Suite 900, Los Angeles, CA 90067 or Rafael Sierra (sierar@kornferry.com) Managing
Director, Korn/Femy International, 303 Peachiree Street, N.E., Atlanta, GA 30308. UT Southwestern Medical Center at
Dallas and Southwestern Medical School are Affirmative Action Equal Opportunity Employers.

The Department of Neurology at the University of Michigan, planning a substantial expansion
of its research program, is seeking to recruit faculty interested in basic or patient-oriented
research at the assistant or associate professor, instructional tfrack level. Applicants should be
board certified or board eligible in neurology. Send cumriculum vitae and a brief statement
summarizing research objectives by e-mail (preferred) to vecelio@umich.edu or to:

David J. Fink, MD
Robert W. Brear Professor and Chair
Department of Neurology ¢ University of Michigan
1914H Taubman Center ¢ 1500 E Medical Center Drive ¢ Ann Arbor, Ml 48109-0316

The University of Michigan is an equal opportunity/affirmative action employer and
encourages women and minorities to apply.
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