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DXA estimates of fat in abdominal, trunk and hip regions varies
by ethnicity in men
MA Stults-Kolehmainen1, PR Stanforth2, JB Bartholomew2, T Lu3, CJ Abolt4 and R Sinha1

OBJECTIVE: The aim of this study was to determine whether the quantity of fat is different across the central (that is, android,
trunk) and peripheral (that is, arm, leg and gynoid) regions among young African-American (AA), Asian (AS), Hispanic (HI) and non-
Hispanic White (NHW) men.
SUBJECTS AND METHODS: A cohort of 852 men (18–30 years; mean total body fat percent (TBF%)¼ 18.8±7.9, range¼ 3.7–45.4)
were assessed for body composition in five body regions via dual-emission X-ray absorptiometry (DXA).
RESULTS: HI men (21.8±8.3) had higher TBF% than AA (17.0±10.0), NHW (17.9±7.2) and AS (18.9±8.0) groups (P-values o0.0001).
AS had a lower BMI (23.9±3.4) than all other groups, and NHW (24.7±3.2) had a lower BMI than HI (25.7±3.9) and AA (26.5±4.7;
P-valueso0.0001). A linear mixed model (LMM) revealed a significant ethnicity by region fat% interaction (Po0.0001). HI men had a
greater fat% than NHW for every region (adjusted means (%); android: 29.6 vs 23.3; arm: 13.3 vs 10.6; gynoid: 27.2 vs 23.8; leg: 21.2 vs
18.3; trunk: 25.5 vs 20.6) and a greater fat% than AA for every region except the arm. In addition, in the android and trunk regions, HI
had a greater fat% than AS, and AS had a higher fat% than AA. Finally, the android fat% for AS was higher than that of NHW. When
comparing the region fat% within ethnicities, the android region was greater than the gynoid region for AS and HI, but did not differ
for AA and NHW, and the arm region had the least fat% in all ethnicities.
CONCLUSIONS: Fat deposition and body fat patterning varies by ethnicity.
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INTRODUCTION
The specific pattern of fat distribution may be more important for
an individual’s health than their relative quantity of fat mass.
Specifically, having excess fat in the central regions of the body
(for example, trunk, android fat) is more strongly associated
with deleterious health outcomes than indicators of total
body fatness.1 For example, fat patterning in this area is a
sex-independent risk factor for mortality, cardiovascular disease
and insulin resistance.2,3 More recently, it has been demonstrated
that fat deposition in the gluteofemoral or gynoid area,
particularly as it contrasts to android fat deposition, is associated
with enhanced metabolic health.4–6 Given these associations, it
is important to examine predictors of different distributions of
fat mass.

One’s ethnic and racial background is a key determinant of
body fat patterning and is predictive of one’s obesity status. Stults-
Kolehmainen et al., for example, found that young women from
African-American (AA), Hispanic (HI), non-Hispanic White (NHW)
and Asian (AS) ethnic groups each distribute fat differently among
five major body regions, and that total body fat percentage
(TBF%) decreases in the following order: AA, HI, AS and NHW (the
latter two being statistically equal).7 Among men, epidemiological
studies report that obesity disproportionately affects the HI
ethnicity, which is higher in TBF% than AA, NHW and AS.8–12

Several investigations have tried to ascertain whether these
ethnicities also vary in measures of specific regions of body fat,

with equivocal results. For instance, there are ethnic differences in
measurements of central adiposity, with men of Chinese,13 Puerto
Rican12 and Mexican14 descent having higher truncal fat% than
NHW men. When examining total body visceral fat, AA men have
lower measures of fat as compared with NHW8,15 and HI16 even
when this measure is corrected for TBF.17,18 At the same time, AA
have significantly higher measurements of subcutaneous adipose
tissue than NHW, when adjusted for TBF% and TBF.17

Nevertheless, these same measurements for AA are significantly
lower than those of NHW, when adjusted for BMI or sagittal
diameter.17 There are likely differences between races/ethnicities
in other trends and in male fat distribution. AA men, for example,
have on average a greater subscapular–suprailiac skinfold ratio
than NHW men, indicating greater upper body fat deposition.19

The methods employed in these studies along with other
measurement techniques, such as CT scans, have varying
degrees of both error and ability to assess fat in the abdomen.

Dual-emission X-ray absorptiometry (DXA) technology provides
valid and reliable methodology to measure all fat in the viscera and
subcutaneous areas.20 Indeed, as a reflection of the technology’s
overall accuracy, DXA fat measurements have been shown to
outperform standard anthropometric measurements in their ability
to predict risk factors for disease, such as elevated HDL and
triglyceride levels, in obese populations.21 Standard software
provided by the manufacturer calculates body fat patterning for
not only the android and gynoid regions but also for the arm (arms
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and shoulders), trunk (neck, trunk and pelvis) and leg (legs and
lateral hip area) regions.20,22 Surprisingly, we are not aware of any
study that has explored differences between ethnicities in fat
deposition across all five body regions calculated by DXA in a
sample of adult males. This technology was used to determine
body composition in the current study.

The primary aim of the current investigation was to determine
whether central obesity differs among men of various ethnicities
(a region fat% by ethnicity interaction). We hypothesize that HI
will have more android and trunk fat than other ethnicities and
that NHW will have more fat in these central areas than AA. The
second aim was to determine whether fat mass is distributed
differently across the periphery: arm, leg and gynoid regions,
among men of various ethnicities (a region fat% by ethnicity
interaction). We hypothesize that there are ethnic differences in
relative fat mass for each of these regions. The third aim was to
determine how fat within ethnicities is distributed across the body
(a region fat% by region interaction). Specifically, we hypothesize
that the android region will have the greatest relative fat and the
arm region will have the lowest relative fat compared to other
regions for all ethnicities.

MATERIALS AND METHODS
Subjects
A cohort of 852 men was assessed for body composition from June 2003 to
May 2008. Participants were eliminated if they described themselves as
being of ‘other’ ethnicity. Exclusion criteria also included: (a) rods/metal in
body, (b) limbs outside of scanned image area or (c) inability to distinguish
anatomical landmarks to determine the regional fat analysis. All subjects
were recruited from physical activity courses (for example, weight training
and aerobics), which met twice weekly at The University of Texas at Austin.
No subjects were intercollegiate athletes. Study personnel did not
incentivize participation in the study with extra credit or other compensa-
tion. An e-mail was sent to all students enrolled in these courses inviting
them to participate, which was followed by a short in-class presentation.
Individuals participating were ethnically representative of the student
population: AA (7.9% in the study vs 4.4% in the general student
population), AS (23.7 vs 15.1%), HI (17.7 vs 15.9%) and NHW (50.7 vs
54.5%). These participants filled out a health questionnaire and were free
from chronic conditions and recent illness. All individuals were under 30
years of age (�x¼ 20.9±2.0 years). Ethnicity was determined from self-
selection by the individual from a list of five ethnic groups. The Institutional
Review Board of the university approved the study and a written informed
consent was obtained from each individual.

Protocol
Height and weight. Stature was measured to the nearest 0.1 cm on a
stadiometer (Perspective Enterprises, Portage, MI, USA). Participants were
instructed to stand with their back to the stadiometer and assume a
neutral standing position with flat feet and good posture. Body mass was
measured to the nearest 0.25 pound on an upright physician’s scale
(Health-O-Meter, Model 402KL, Bedford Heights, OH, USA). Subjects wore
light exercise clothing and removed footwear for all testing.

Dual-emission X-ray absorptiometry. Body composition was determined
from DXA technology using a Lunar Prodigy (G. E. Medical Systems,
Madison, WI, USA). All selected data were analyzed with enCORE software
(version 11.0; G. E. Medical Systems, Madison, WI, USA). Subjects removed
all metal jewelry, plastic and rubber materials that could affect the X-ray
beam. Quality control and bone mineral calibration were performed using
a spine phantom made of calcium hydroxyapatite and embedded in a
lucite block. Scans of the phantom spine occurred every other day
according to the manufacturer’s guidelines. The bone mineral density
values obtained from calibration were stable over the entire study period
(�x¼ 0.993 g cm� 2, coefficient of variation¼ 0.09%).

DXA regional fat analysis. Prodigy enCORE software automatically
demarcates the regional boundaries. A protocol was established to
manually refine these demarcations. Eleven well-trained technicians
independently adjusted the demarcations according to a standardized

checklist. Inter-tester reliability of regional fat quantification in a group of
216 women from this cohort and 41 women from a separate group was
excellent (intra-class correlations 40.99).7,20

The arm region (Figure 1) is comprised of the arm and shoulder area
formed by placing a line from the crease of the axilla and through the
glenohumeral joint. The trunk region includes the neck, chest, abdominal
and pelvic areas. Its upper perimeter is the inferior edge of the chin and
the lower borders intersect the middle of the femoral necks without
touching the brim of the pelvis. The leg region includes all of the area
below the lines that form the lower borders of the trunk. The android
region is the area between the ribs and the pelvis, and is totally enclosed
by the trunk region. The upper demarcation is 20% of the distance
between the iliac crest and the neck. The lower demarcation is at the top
of the pelvis. The gynoid region includes the hips and upper thighs, and
overlaps both the leg and trunk regions. The upper demarcation is below
the top of the iliac crest at a distance of 1.5 times the android height. The
total height of the gynoid region is two times the height of the android
region. More detail concerning the analysis of regional body composition
has been described in previous papers.22

Statistical analysis
Percent fat for each region was calculated in the following manner:
fat%¼ (fat mass/(fat massþ lean soft massþ bone mineral content))
� 100. These masses, determined by DXA, were specific to each region.
Subject characteristics, such as height, total body mass and TBF%, were
analyzed using separate one-way analysis of variance and Tukey post hoc
tests when necessary (SAS 9.2, Cary, NC, USA). A restricted maximum-
likelihood linear mixed model (LMM) regression analysis with a compound
symmetric heterogeneous variance–covariance matrix structure was
performed to determine whether ethnicities differed in fat mass
distribution and in the percentage of fat in arm, leg, trunk, android and
gynoid regions. Analysis was conducted with the PROC MIXED procedure
(SAS 9.2). This analysis was selected because participants had multiple
measurements (one for each region) and because regional fat percentages
were highly correlated (r-values 40.87). This statistical analysis is less
challenged by muticollinearity between highly related body composition
variables. The outcome variable of interest was region fat%. The
independent variables were ethnicity and region. Ethnicity was dummy
coded with NHW as the reference group. Region was also dummy coded
with android as the reference group. After examining Q–Q plots and
residual plots for each region fat%, it was determined that data were both
normal and of equal variance, thus, meeting basic analysis assumptions.

LMM was used to determine the main effect of ethnicity and region on
region fat%, as well as a region by ethnicity interaction. Nonsignificant
interactions were then eliminated to produce a final LMM model. To
determine significance of pairwise comparisons, region was fixed to
determine ethnic differences in region fat%. Finally, ethnicity was fixed to
determine region differences in region fat%. Regression coefficients were
tested using a t-value generated for each comparison. The empirical cutoff
value designating significance for all tests was set to Po0.01.

RESULTS
Reliability measures for regional body composition measures were
obtained from a separate sample of men. Measures collected from
eight subjects scanned three times in a single day exhibited
coefficient of variation values of 0.43, 0.35, 0.49, 0.54, 0.30 and 0.42
for android, gynoid, arm, leg, trunk and TBF mass, respectively.
These are better than values observed for similar investigations,
which report coefficient of variation values ranging from 1.0 to
6.0%.6,7,20,23,24 Intra-class correlations for these repeated
measurements were 40.97 for all regions. The R2 between
measured (scale) and DXA total body mass was 40.99.

Descriptive statistics for each ethnicity are contained in Table 1.
The mean TBF% (18.8±7.9, range¼ 3.7–45.4) indicated sufficient
variability for the aims. All subject characteristics, except for age
(P40.196), significantly differed by ethnicity. AA and NHW were
significantly taller than HI and AS (P-valueso0.0001, except
between AA and HI, Po0.01), but there was no difference
between AA and NHW (P40.05), and HI and AS (P40.01). For total
body mass, all ethnicities were greater than AS (P-values o0.0001)
and AA were greater than HI and NHW (P-values o0.01). For
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Table 1. Subject characteristics by ethnicity

African-American (n¼ 67) Asian (n¼ 202) Hispanic (n¼ 151) NHW (n¼ 432) All ethnicities (n¼ 852)

Age (year) 21.3±2.7 21.2±2.2 21.2±2.0 21.4±2.2 21.32±2.2
Height (cm) 177.5±5.9a,b 173.0±8.1c 174.4±5.8c 179.1±6.5 176.7±7.3
Total body mass-DXA (kg) 83.4±14.8a,b,d 71.4±10.4c,e 78.4±12.6 79.2±11.4 77.5±12.2
Total body fat% 17.0±10.0e 18.9±8.0f 21.8±8.3c 17.9±7.2 18.8±7.9
Body mass index (kg �m� 2) 26.5±4.7a,c 23.9±3.4d,e 25.7±3.9d 24.7±3.2 24.8±3.6
Fat mass (kg) 15.4±11.5 14.0±7.6e 17.8±9.1c 14.6±7.6 15.1±8.3
Lean soft mass (kg) 64.4±7.2a,e,g 54.3±5.9c,e 57.4±6.5c 61.2±7.1 59.2±7.4
Bone mineral content (kg) 3.6±0.5a,c,e 3.0±0.4c,f 3.2±0.5d 3.3±0.5 3.2±0.5

Abbreviations: DXA, dual-emission X-ray absorptiometry; NHW ¼ non-Hispanic White. Values are mean±s.d. aDifferent from Asian, P o 0.0001. bDifferent
from Hispanic, P o 0.01. cDifferent from NHW, P o 0.0001. dDifferent from NHW, P o 0.01. eDifferent from Hispanic, P o 0.0001. fDifferent from Hispanic,
P o 0.001. gDifferent from NHW, P o0.001.

Figure 1. Sample DXA scan showing demarcations between body regions generated by enCORE software.
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TBF%, all other ethnicities were less than HI (P-valueso0.0001,
except in the case of AS, Po0.001); otherwise, there were no
significant differences between ethnicities (P-values40.05). For
BMI, AA (Po0.0001) and HI (Po0.01) were both greater than NHW,
who were in turn greater than AS (Po0.01). Additionally, AS were
less than both AA and HI (P-valueso0.0001), and there was no
difference between AA and HI (P40.1). AS and HI men had
less lean soft mass and bone mineral content than AA
(P-valueso0.0001) and NHW (P-valueso0.01) men.

All terms in the LMM model were significant. There were
significant main effects of region (df¼ 4/3356, f¼ 1807.2,
Po0.0001) and ethnicity on region fat% (df¼ 3/840, f¼ 10.97,
Po0.0001). There was also a significant ethnicity by region
interaction (df¼ 12/3356, f¼ 14.43, Po0.0001). Because these
findings may be confounded by indicators of total body adiposity,
BMI and total fat mass were additionally added to the model as
covariates to determine whether the associations were attenu-
ated. In this new model, the significant main effects of region
(df¼ 4/3356, f¼ 1837.07, Po0.0001), ethnicity (df¼ 3/840,
f¼ 33.91, Po0.0001) and the ethnicity by region interaction were
still observed (df¼ 12/3356, f¼ 14.65, Po0.0001).

Table 2 shows the region by ethnicity comparisons with both
observed data and data adjusted for ethnicity. HI had a greater fat%
than NHW for every region (adjusted means (%); android: 29.6 vs
23.3; arm: 13.3 vs 10.6; gynoid: 27.2 vs 23.8; leg: 21.2 vs 18.3; trunk:
25.5 vs 20.6) and a greater fat% than AA for every region except the
arm (AA; android: 21.3; gynoid: 21.7; leg: 17.9; trunk: 19.0). In
addition, in the android and trunk regions, HI had a greater fat%
than AS (android: 26.2, trunk: 22.2), and AS had a higher fat% than
AA. Finally, the android fat% for AS was higher than for NHW. AA
and NHW were not significantly different in fat% for any region.

When comparing the region fat% within ethnicities, the android
region was greater than the gynoid region for AS and HI (P-
valueso0.0001), but did not differ for AA (P40.5) and NHW
(P¼ 0.035). Among AA, the leg region did not differ from the trunk
region (P¼ 0.039). In AS and HI ethnicities, all regions were
significantly different from each other and differed in the
following order from highest to lowest: android4gynoid4
trunk4leg4arm (all P-valueso0.0001). The arm region had the
least fat% for all ethnicities (range for adjusted values,10.6–13.3%;
all P-valueso0.0001). See Figure 2.

DISCUSSION
The central purpose of this study was to determine whether
differences exist among ethnic and racial groups of young men in
central (that is, android and trunk) and peripheral (that is, arm, leg
and gynoid) regional fat mass. As with a previous study in women,

these data reveal that fat in each of these regions varies by ethnicity.
A primary finding of this study was that HI have higher central fat%
measures than AA, AS and NHW. AS had a higher fat% than AA for
the android and trunk regions. AA and NHW were not significantly
different in fat% for any region, but android fat% for AS was higher
than for NHW. Among peripheral regions, HI had greater fat%
measures than NHW in the arm, leg and gynoid, and greater fat%
measures than AA in the gynoid. This study, paired with a similar
analysis in women, is the first to examine ethnic differences for fat%
in all five body regions assessed by DXA technology.

Our hypotheses were largely verified. Although it was
hypothesized that HI men would have higher central adiposity
than other ethnicities, it was discovered that this group, in fact,
was greater than AS, AA and NHW men in nearly every region fat%
and in total adiposity. The present data support findings that
assert that HI have a higher level of whole body adiposity, lower

Table 2. Observed (non-adjusted) and adjusted estimates for fat% of the arm, leg, trunk, android and gynoid regions

AA Asian HI NHW All ethnicities

Arm% 10.2±7.7 11.8±6.5 13.3±6.8 10.6±6.1 11.3±6.5
Arm adjusted% 10.1±1.1 11.8±0.6 13.3±0.7a 10.6±0.4 11.4±0.37
Leg% 18.1±10.0 18.8±7.6 21.2±7.7 18.3±7.0 18.9±7.6
Leg adjusted% 17.9±1.1b 18.9±0.6 21.2±0.7c 18.3±0.4 19.1±0.37
Trunk% 19.1±11.4 22.2±9.7 25.5±9.9 20.6±8.4 21.7±9.4
Trunk adjusted% 19.0±1.1b,d 22.2±0.6b 25.5±0.7e 20.6±0.4 21.8±0.37
Android% 21.5±13.7 26.2±11.4 29.6±11.6 23.3±10.2 25.0±11.3
Android adjusted% 21.3±1.1f,h 26.2±0.6e,g 29.6±0.7e 23.3±0.4 25.1±0.37
Gynoid% 21.8±10.7 24.8±8.3 27.2±8.4 23.8±7.8 24.4±8.4
Gynoid adjusted% 21.7±1.1h 24.8±0.6 27.2±0. 7e 23.8±0.4 24.4±0.37

Abbreviations: AA, African-American; HI, Hispanic; NHW, non-Hispanic White. Observed (non-adjusted) data are mean±s.d. Adjusted means are fitted for
ethnicity and region. Adjusted fat% values are mean±s.e. Values are mean±s.d. aDifferent from NHW, Po0.01. bDifferent from HI, Po0.01. cDifferent from
NHW, Po0.001. dDifferent from AS, Po0.01. eDifferent from NHW, Po0.0001. fDifferent from AS, Po0.0001. gDifferent from HI, Po0.001. hDifferent from HI,
Po0.0001.
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fat-free mass and bone mineral content compared with NHW,
even when controlling for numerous factors.8,10,12 HI men were
2.9% higher in total fat% and 6.3% higher in android fat% and had
3.8 kg less lean soft mass than NHW men. AS men were higher
than NHW men for android but not trunk fat%, which highlights
the equivocal nature of comparisons between these groups for
central adiposity.7,25 Our observation of differences in fat
distribution among ethnicities may be explained by a variety of
different anthropometric, metabolic and behavioral mechanisms.
For instance, differences between ethnicities exist for bone
mineral content, limb length, muscle density and many other
factors.7,8,26–28

Contrary to the hypothesis that NHW men would be higher than
AA men in measures of central adiposity, there were surprisingly no
group differences in fat% between these ethnicities for any region.
Comparisons between these groups are most prevalent in the
literature, with numerous studies finding ethnic differences.7,8,15,17–

19 In a study similar to our own, Wu et al.11 found that AA had lower
measures of absolute trunk fat than NHW, and also had less fat in
this area than AS and HI. The same study reported that AA also had
the lowest TBF% of the four ethnicities examined. Additional
studies have concluded that AA men have lower measures of
abdominal visceral fat than NHW and HI men, even when
controlling for total adipose tissue.8,15–18 Furthermore, AA
individuals have more bone mineral content than other
ethnicities, a finding consistent with the present data.26 Less clear
is the influence of ethnicity on fat-free mass. The current study
found that AA and NHW men were higher in fat-free mass than AS
and HI ethnicities, but did not differ from each other. However, a
different pattern of results is evident for women. When specifically
examining appendicular muscle and skeletal mass (from DXA), AA
women are higher than NHW women. Furthermore, Stults-
Kolehmainen et al.7 found that AA have a higher TBF% than
NHW (37.1 vs 29.5%), as well as a higher fat% in the android region
(42.7 vs 32.3%). This contradictory set of results may be explained
by sociocultural factors, patterns of physical activity, diet or may
simply be due to genetic factors, such as regulation of adipose
tissue deposition,29,30 differences in resting energy expenditure,31

leptin concentration and/or androgenic activity.15,28,32

Making direct comparisons between the extant literature and
our results, however, is hampered by two sets of issues. First, we
did not adjust data for covariates of central fat mass, as is
commonly reported. And second, other ethnic comparisons for
body composition have typically employed skinfolds or measures
of central adiposity determined from MRI or computed tomo-
graphy. An important question of interest regarding our data,
then, is whether our measurements of android fat as determined
by DXA are a proxy for more-established measures of visceral fat.33

This is important because DXA measures the total fat of the entire
region of interest, both visceral and subcutaneous. Nonetheless, it
has been observed that the correlation between visceral fat and
android fat is relatively strong (R¼ 0.78).20

Beyond comparison between ethnic groups, a second purpose
of this study was to determine whether regions differed in fat%
within ethnicities/races. As expected, the arm region had the
lowest fat% among all ethnicities observed, a finding true among
all women’s groups as well.7 Our data demonstrated that the
android region was greater than the gynoid region in fat% among
AS and HI, even though the two regions did not differ among AA
and NHW. Android fat% among AA and NHW ethnicities differed
from TBF% to a lesser degree than AS and HI (4.5% and 5.4%
difference vs 7.3% and 7.8%, respectively). Therefore, our findings
show that AS and HI men distribute fat differently than AA and
NHW; the key difference being that AS and HI tend to store more
fat in the lower torso relative to the hips and upper thighs. Body
distribution of fat is important because, as mentioned above, fat
deposited more centrally—and particularly visceral or intra-
abdominal fat—is related to a number of chronic health

conditions, such as insulin resistance and cardiovascular disease.2,3

If this association is correct, our data suggest that AA, AS and HI
might be at a higher risk for abdominal-fat-related chronic
conditions. However, some data suggest that abdominal fat has
an ethnic-dependent association with these chronic conditions.34

Given these associations, estimates of central adiposity derived
from indirect measures, such as waist circumference, skinfolds or
TBF, should be ethnic specific.35 An additional need is ethnic-
specific clinical cutoffs developed for measures of central
adiposity beyond waist–hip circumference.36

Limitations to the current study exist. First, despite the fact that
our sample was ethnically representative from the larger
university population, it is possible that it was not representative
for obesity status or adiposity distribution. Participants were self
selected and only a study design including a random sample
would resolve this issue. It should also be noted that our sample
was composed of young men, whereas many studies have utilized
a much larger age range.11 Age may interact with ethnicity to
predict regional body fat distribution; however, there was not a
sufficient age range in this cohort to definitively address this issue.
Another problem centers on the self report of ethnicity and race,
and the lack of precise criteria to classify individuals into ethnic
groupings.28 The HI ethnicity, for instance, is based mainly on a
common surname and culture, and those who associate with this
group are often a mixture of indigenous and European descent.8,32

Those of AS Indian descent vary in body composition from
individuals of other AS ancestry, but unfortunately, this was not
queried in the current study.35 Future work must observe this
important distinction.

We also did not assess behavioral factors, such as chronic
physical activity status, which is a factor some studies have
controlled.11 Ethnic differences in physical activity patterns are
known to exist;37 however, all of our subjects were active at least
two times a week over the course of a semester and were not
athletes. SES and cultural factors are also likely relevant32 as are
the experience of psychological stress and poor coping behaviors,
which are related to central fat distribution.29 From a statistical
modeling perspective, it must be noted that although regional
differences among these groups are significant, previous studies
demonstrate that variation in regional fat varies largely within
ethnic groups as opposed to between groups.38 No consensus
exists on the most valid and reliable way to determine android fat
from DXA data. Consequently, the anatomical specification of the
android region varies throughout the literature, and direct
comparisons with other studies are not always possible.20,38,39

Finally, we did not analyze fat content of the head, which in at
least one study was more predictive of insulin sensitivity than
other regional measures of body composition.40

Despite the aforementioned limitations, this investigation,
alongside a paired study in women,7 represents a strong
methodological advance in the literature on ethnic differences
in body composition. To our knowledge, this is the first study in
men to utilize DXA technology to complete analyses of fat mass
for five regions. Furthermore, the final sample included in this
study was 4800 men who represented a wide range of leanness,
from very lean to morbidly obese. Finally, this is also one of few
studies to compare four major ethnic groups. Specifically,
investigations incorporating both AA and AS groups have been
uncommon. Indeed, most studies have limited ethnicity
comparisons,27,28 a subject selection biased by the use of
convenience groups, a focus on one obesity status (for example,
overweight individuals),26 or examine only non-exercisers.11

A continuing concern in these studies is that significant
differences may be reflective of outlying participants in the
extremes for quantity of fat mass.38

Overall, the results suggest a pattern of ethnic/race-related
influence on regional fat deposition and relative distribution in a
large sample of young men. HI men are highest in fat% for the
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whole body and the central regions of the body: android and
trunk. This stands in contrast to a recent study which found that
among women, the AA ethnicity has the greatest total and central
adiposity. There were no differences, however, between HI and AS
in fat% among all peripheral regions (that is, arm, leg and gynoid).
Interestingly, there were no differences observed between AA and
NHW men, which contrast many previous findings. Finally, the arm
had the lowest fat% of any region among all ethnicities studied,
and the android region had greater fat% relative to the gynoid
region among AS and HI men, but not AA or NHW. Future research
needs to determine whether ethnic differences in central body fat
modulate risk for suboptimal health outcomes. If such is the case,
ethnic-specific cutoffs should be developed to improve risk
assessment and intervention.
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