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RESEARCH DESIGN AND METHODS—The sample consisted of 1,129 white women,
779 African American women, 1,012 white men, and 300 African American men.
RESULTS—Higher trunk adiposity was signiﬁcantly associated with an increased risk of having two or more cardiometabolic risk factors among African American and white men and
women. After adjustment for trunk and arm adiposity, higher leg adiposity was signiﬁcantly
associated with a decreased risk of having two or more cardiometabolic risk factors among white
men and women and African American women.
CONCLUSIONS—In contrast with adverse risk with high trunk adiposity, high leg adiposity
is associated with a decreased risk of having two or more cardiometabolic risk factors in both
African American and white adults.
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O

besity, a signiﬁcant public health
problem throughout the world (1),
is strongly associated with cardiometabolic risk (2–5). There is growing
recognition that adipose tissue stored in
different body depots may have differential impacts on health. Several studies
have assessed the associations of leg and
trunk adiposity with cardiometabolic risk
factors (6–12). Some, but not all, of these
studies have found an inverse association
of leg adiposity with blood pressure
(11,12), glucose (7–12), dyslipidemia
(6–8,11), and the metabolic syndrome
(12). Moreover, these studies were carried
out in white (6–10), Japanese (11), and
Chinese (12) populations, and no studies
included African Americans. Because
African Americans have higher mortality
rates from cardiovascular disease, diabetes, and cancer than white Americans
(13), it is necessary to understand these

differences and their clinical implications.
The aim of this study is to determine the
contribution of trunk and extremity adiposity to cardiometabolic risk factors
among white and African American men
and women.
RESEARCH DESIGN AND
METHODS
Study sample
The Pennington Center Longitudinal
Study (PCLS) is designed to assess the
effects of lifestyle factors and obesity on
the development of chronic disorders
(14). The sample is composed of participants who have enrolled in studies at the
Pennington Biomedical Research Center
(PBRC) from 1995 to 2010. The current
investigation is limited to individuals who
had a dual-energy X-ray absorptiometry
(DEXA) scan, fasting serum lipids and

Measurements
Total body fat mass and fat mass in the
arms and legs (in kilograms) were estimated by DEXA using a Hologic scanner,
as described previously (14). High blood
pressure was deﬁned as resting systolic
blood pressure $130 mmHg or diastolic
blood pressure $85 mmHg or reported as
hypertension. Serum lipids and plasma
glucose were obtained from a 12-h fasting
blood draw. Low HDL cholesterol was deﬁned as #40 mg/dL for men and #50
mg/dL for women. High triglycerides
were deﬁned as $150 mg/dL. High glucose was deﬁned as plasma glucose $100
mg/dL or reported as diabetes based on
the American Heart Association metabolic syndrome deﬁnition (15).
Statistical analysis
Multiple logistic regression models were
used to assess the associations of trunk,
arm, and leg adiposity, with the risk of
having two or more risk factors (high
blood pressure, low HDL, high triglycerides, and high glucose). The multivariable-adjusted model included age, year of
testing, ethnicity, smoking, postmenopausal status (in women), trunk adiposity, arm adiposity, and leg adiposity. All
statistical analyses were performed with
PASW for Windows 18.0 (SPSS, Inc.,
Chicago, IL).
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RESULTS—African American women
had signiﬁcantly greater BMI, waist circumference, trunk, arm, and leg adiposity
and high prevalence (%) of having two or
more risk factors (38.9 vs. 32.5) compared with white women, and white men
had signiﬁcantly greater trunk and arm
adiposity and higher prevalence of having
two or more risk factors (42.7 vs. 38.1)
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OBJECTIVE—To determine contributions of trunk and extremity adiposity to cardiometabolic risk factors (blood pressure, fasting blood glucose, HDL cholesterol, and triglycerides)
among white and African American adults.

glucose, and BMI ,40 kg/m 2 . There
were 3,220 adults aged 18–64 years
(1,129 white women, 779 African American women, 1,012 white men, and 300
African American men) who met these
criteria. Each volunteer provided written
informed consent, and all study procedures were approved by the PBRC Institutional Review Board.

Regional fat and cardiometabolic risk
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Figure 1—ORs (95% CI) for having two or more abnormal risk factors in subjects classiﬁed in the second and third sex- and ethnic-speciﬁc tertiles of
trunk adiposity, arm adiposity, and leg adiposity compared with those in the ﬁrst tertile (reference group, OR = 1.0) among African American and
white men and women. These were adjusted for age, year of testing, smoking status, menopausal status (in women), trunk adiposity, arm adiposity,
and leg adiposity, other than the variable in the analytic model. *The ﬁrst tertile is the reference (OR = 1.0); †test is for trend across tertiles of
adiposity. (A high-quality color representation of this ﬁgure is available in the online issue.)
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CONCLUSIONS—The results indicate that trunk adiposity is positively
and leg adiposity is inversely associated
with having two or more cardiometabolic
risk factors among African American and
white adults. These opposite associations
were independent of each other. The
mechanisms behind these associations
are not clear. However, there is some evidence that adipogenic metabolite secretion and gene expression in trunk fat may
differ from that in extremity fat (12).
Several studies have found an inverse
association of leg adiposity and an adverse
effect of trunk adiposity on cardiovascular
risk factors (6–12). However, most of
these studies were performed in elderly
populations (6–9,12) and with small sample sizes (n , 180) (6–10). Moreover, the
previous studies were carried out in white
(6–10), Japanese (11), and Chinese (12)
populations, and no studies to our knowledge have included sizable samples of
African Americans. Our result strengthens the above ﬁndings and provides conﬁrmation for opposite associations of leg
and trunk adiposity with having risk factors. It is important to note that signiﬁcant
racial differences in abdominal depots
and in the prevalence of obesity have
care.diabetesjournals.org

been found in our previous study (14)
and in the 2007–2008 National Health
and Nutrition Examination Survey (1).
The strengths of this study include
the large sample of white and African
American adults who had body fat estimates from DEXA and the battery of
cardiometabolic risk factors. However,
the sample is not necessarily representative of the local population. The participants were volunteers for studies
conducted at PBRC, and almost all of
them are healthy. Nonetheless, the sample (65% whites, 35% African Americans)
is reﬂective of the ethnic diversity in
Louisiana. Another limitation is that
DEXA could not discriminate between
subcutaneous and intramuscular adiposity in the legs and visceral and subcutaneous adiposity in the trunk. A further
limitation is that data on physical activity,
education, and dietary intake were not
available, so the inﬂuence of these variables on the observed relationships could
not be explored. Finally, we cannot conclude any cause-effect associations from
this cross-sectional study.
In conclusion, the current study indicates that leg adiposity, in contrast with
trunk adiposity, is associated with a favorable proﬁle of having two or more risk
factors among both African American and
white adults. Further studies on the physiological mechanisms are needed.
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compared with African American men.
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43.0 vs. 40.7) and lower prevalence of
low HDL (30.9 vs. 34.4, 22.1 vs. 30.9)
and high triglycerides (12.2 vs. 28.9, 17.9
vs. 34.8).
Higher trunk adiposity was signiﬁcantly associated with an increased risk of
two or more risk factors among both men
and women (Fig. 1). Higher arm adiposity
was signiﬁcantly associated with an increased risk of having two or more risk
factors among women but not among
men. Higher leg adiposity was signiﬁcantly associated with a decreased risk
of having two or more risk factors among
both men and women.
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present among African American and white
men and women (all P for trend #0.01)
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