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This study examined how adiposity inﬂuences racial/ethnic differences in diabetes incidence by exploring
whether relations between anthropometric measures and incident diabetes vary by race/ethnicity. Data from the
Multi-Ethnic Study of Atherosclerosis initiated in 2000 (n ¼ 5,446 US men and women aged 45–84 years) were
analyzed by using proportional hazards and Poisson regression. The diabetes incidence rate was 2/100 personyears (n ¼ 479 cases). Interactions were present between race and anthropometry (P-interaction(race 3 body mass
index) ¼ 0.002). The slope of incident diabetes per anthropometric unit was greatest for Chinese, less for whites and
Hispanics, and still less for blacks. For small waist, risk of incident diabetes was <1/100 person-years for all racial/
ethnic groups. At intermediate waist levels, Chinese had the highest and whites the lowest rates of incident
diabetes. At the respective 95th percentiles of waist circumference, risk of incident diabetes per 100 person-years
was 3.9 for Chinese (104 cm), 3.5 for whites (121 cm), 5.0 for blacks (125 cm), and 5.3 for Hispanics (121 cm).
Adiposity inﬂuenced relative diabetes occurrence across racial/ethnic groups, in that Chinese had a steeper diabetes risk per unit of adiposity. However, the generally low level of adiposity in Chinese led to a relatively low
diabetes occurrence.
Asian continental ancestry group; body mass index; diabetes mellitus; waist circumference

Abbreviations: BMI, body mass index; MESA, Multi-Ethnic Study of Atherosclerosis.

In the United States, the burden of diabetes varies greatly
by race/ethnicity, with blacks having the highest prevalence,
followed by Hispanics and then whites (1). Less is known
about the prevalence of diabetes in US Asians; however, it is
thought to be similar to, or higher than, that observed in
whites (1, 2).
Anthropometric measures, such as body mass index
(BMI), waist circumference, hip circumference, waist-tohip ratio, waist-to-height ratio, and waist-to-weight ratio,
frequently act as surrogates for body fat distribution (3).
Racial and ethnic differences in these markers of obesity
are well established (3–6). Furthermore, numerous pathophysiologic mechanisms suggest a relation between adiposity and diabetes risk (3, 7–10).

Relatively little research has prospectively examined interrelationships between race/ethnicity, anthropometry, and
diabetes risk. Research in this domain is highly relevant
given the changing demography of the United States (11),
the present obesity epidemic (12), and the anticipated diabetes epidemic both within the United States (13) and
globally (14). Understanding relations of anthropometry to
diabetes risk in Asian Americans is of particular interest,
given the ‘‘Asian paradox’’ of low general obesity yet high
diabetes risk (15).
The purpose of this study was to explore whether the
association between anthropometrics and diabetes risk
varies by race/ethnicity among participants in the MultiEthnic Study of Atherosclerosis (MESA). We hypothesized
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that whites, blacks, and Hispanics would be similar but that
there would be an interaction, such that, compared with
other groups, Chinese participants would be at greater risk
of diabetes per anthropometric increment.
MATERIALS AND METHODS

MESA is a prospective epidemiologic cohort initiated in
July 2000 (16). A specific objective of MESA is to assess
racial/ethnic, age, and sex differences in subclinical and
clinical cardiovascular disease. Local institutional review
committees approved the MESA protocol, and all participants gave informed consent.
A total of 6,814 men and women between the ages of 45
and 84 years, all of whom were free of clinical cardiovascular disease at baseline, were recruited in 6 US field centers. Included in this analysis were data collected at
examination 1 (July 2000–August 2002), examination 2
(September 2002–February 2004), examination 3 (March
2004–September 2005), and examination 4 (September
2005–May 2007). Participants were excluded from the analysis if they had diabetes at baseline (n (% prevalent in sample) ¼ 859 (12.7%) total: 158 (6.0%) whites, 332 (17.7%)
blacks, 105 (13.1%) Chinese, and 264 (17.7%) Hispanics).
In their respective racial/ethnic groups, participants with
diabetes at baseline had substantially greater waist circumferences than those without diabetes; however, the difference comparing by diabetes status was the smallest among
Chinese (data not shown).
Participants self-reported their race/ethnicity and were
classified as Hispanic, non-Hispanic black, non-Hispanic
white, or non-Hispanic Chinese on the basis of their answers
to questions about race, ethnicity, and nationality modeled
on questions from the 2000 US Census. In this paper, racial/
ethnic groups are considered mutually exclusive and are
abbreviated as white, black, Hispanic, and Chinese. White
participants were recruited from all study sites, whereas
blacks were recruited from Forsyth County, North Carolina;
Chicago, Illinois; New York, New York; Baltimore, Maryland; and Los Angeles, California. Hispanics were recruited
from St. Paul, Minnesota; New York, New York; and Los
Angeles, California. Chinese were recruited from Chicago,
Illinois; and Los Angeles, California.
Demographic information, such as age, education, and
annual income, was queried in the baseline survey.
Anthropometry. Height was measured by using a stadiometer ((Accu-Hite Measuring Device; Seca GmbH &
Company KG, Hamburg, Germany) with level bubble) and
weight with a Detecto platform balance scale (Titus Home
Health Care, Alhambra, California). Circumferences were
measured to the nearest centimeter by using a Gulick II
anthropometric tape (Sammons Preston, Chicago, Illinois),
waist circumference at the level of the umbilicus, and hip
circumference at the maximum circumference of the buttocks. BMI was calculated as weight divided by height
squared (kg/m2), waist-to-hip ratio as waist/hips (cm/cm),
waist-to-weight ratio as waist/weight (cm/kg), and waist-toheight ratio as waist/height (cm/m).

Statistical analysis

Race- and sex-stratified means and frequencies of demographic and anthropometric characteristics were computed.
The crude incidence of diabetes was calculated with the
number of cases of diabetes as the numerator and number
of person-years as the denominator. Person-years accrued
from the date of the participant’s baseline examination until
incident diabetes, death, loss to follow-up, or date of the
participant’s fourth MESA examination.
Cox proportional hazards regression was used to explore
whether the relation between anthropometrics and diabetes
risk varied by race/ethnicity. Models were adjusted for age
(continuous), education (<high school diploma, high school
or some college, college diploma), annual income
(<$20,000, $20,000–<$50,000, $50,000), and anthropometric measures, including simultaneous adjustment for
multiple anthropometric measures in some instances. Tests
of interaction were conducted by including race/ethnicity 3
anthropometry cross-product terms in the models. For all
proportional hazards regression analyses, anthropometric
measures were standardized per 1 standard deviation based
on the distribution in the entire MESA population. This
method enables direct comparison of betas across measures
of anthropometry, and between racial/ethnic groups, treating
all covariates identically across racial/ethnic groups.
Poisson regression was used to calculate absolute rates of
incident diabetes by race. These models adjusted for the
same covariates as in the Cox proportional hazards analyses,
and they also evaluated interaction by including race/ethnicity 3 anthropometry cross-product terms in the models.
RESULTS

The MESA participants in our sample were on average
61.6 years of age (range: 45–84); 42.3% were white, 25.5%
were black, 11.5% were Chinese, and 20.7% were Hispanic.
Unadjusted sex- and race-stratified demographic and anthropometric characteristics are reported in Table 1. Racial/ethnic differences were present for all anthropometric
characteristics at P < 0.0001. The correlations between
BMI and waist circumference were similar between the
races/ethnicities: the r value was 0.85 for whites, 0.84 for
Chinese, 0.84 for blacks, and 0.85 for Hispanics.
Through 6.6 years of follow-up (median ¼ 4.7), 479 incident cases of diabetes accrued: 147 in whites, 150 in
blacks, 48 in Chinese, and 134 in Hispanics. The overall
crude diabetes incidence rate was 2.00 per 100 person-years,
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Study population and data collection

Incident diabetes. Participants taking diabetes medications or whose glucose, after a minimum 8-hour fast,
was 126 mg/dL at any of the follow-up examinations
were classified as having incident diabetes. Serum glucose
was measured by rate reflectance spectrophotometry using
thin film adaptation of the glucose oxidase method on the
Vitros analyzer (Johnson & Johnson Clinical Diagnostics,
Inc., Rochester, New York) at the Collaborative Studies
Clinical Laboratory at Fairview-University Medical Center
(Minneapolis, Minnesota).

Women
White
(n 5 1,236)
No.

%

Mean
(SD)

Chinese
(n 5 333)
No.

%

Mean
(SD)

Men
Black
(n 5 804)

No.

%

Mean
(SD)

Hispanic
(n 5 609)
No.

%

Mean
(SD)

White
(n 5 1,124)
No.

%

Mean
(SD)

Chinese
(n5 313)
No.

%

Mean
(SD)

Black
(n 5 638)
No.

%

Mean
(SD)

Hispanic
(n 5 546)
No.

%

Mean
(SD)

Demographics
Age, years (SD)

62.2 (10.3)

60.8 (10.1)

61.4 (10.0)

60.7 (10.3)

62.5 (10.2)

61.6 (10.3)

61.6 (10.3)

60.4 (10.3)

Educationc
<High school
diploma

63

5.3

90 27.8

High school or
some college

611 51.0

College diploma

74

9.7

258 43.8

138 42.6

404 52.8

280 47.5

523 43.7

96 29.6

287 37.5

151 12.9

139 43.4

161 22.4

241 41.8

51

44

8.7

4.0

38 12.6

64 10.4

200 37.3

390 35.4

100 33.1

334 54.2

260 48.5

667 60.6

164 54.3

218 35.4

76 14.2

103 34.1

86 15.3

161 30.4

Incomec
<$20,000

71

6.6

90 28.1

312 43.5

246 42.7

296 27.4

94 31.1

199 35.3

233 44.0

$50,000

91 28.4

245 34.1

89 15.5

713 66.0

105 34.8

279 49.5

136 25.7

122 15.8

66 11.2

116 10.5

125 20.2

88 16.4

Current smokerc

602 51.4
133 11.1

5

1.5

29

9.5

Anthropometry
Weight, kg

72.0 (15.6)

58.1 (9.4)

81.7 (17.2)

71.7 (14.1)

86.1 (13.8)

68.0 (10.3)

88.5 (16.0)

81.9 (13.1)

Height, cm

162 (6)

156 (6)

162 (7)

156 (6)

176 (7)

168 (6)

176 (7)

169 (6)

BMI, kg/m2

27.3 (5.6)

23.9 (3.5)

31.0 (6.4)

29.5 (5.4)

27.7 (3.9)

24.1 (3.1)

28.4 (4.6)

28.6 (4.1)

Waist, cm

94.3 (15.7)

86.1 (10.8)

100.0 (15.7)

98.8 (14.1)

100.3 (11.1)

87.4 (8.9)

99.7 (12.3)

100.2 (10.9)
102 (8)

Hip, cm

107 (12)

95 (7)

113 (13)

107 (11)

105 (8)

95 (6)

106 (9)

Waist-to-hip ratio

0.88 (0.09)

0.90 (0.07)

0.89 (0.08)

0.92 (0.08)

0.96 (0.07)

0.92 (0.05)

0.94 (0.06)

0.98 (0.05)

Waist/height

0.58 (0.10)

0.55 (0.07)

0.62 (0.10)

0.63 (0.09)

0.57 (0.06)

0.52 (0.05)

0.57 (0.07)

0.59 (0.06)

Waist/weight

1.33 (0.15)

1.50 (0.16)

1.24 (0.14)

1.40 (0.17)

1.18 (0.11)

1.30 (0.11)

1.14 (0.11)

1.24 (0.10)

Abbreviations: BMI, body mass index; MESA, Multi-Ethnic Study of Atherosclerosis; SD, standard deviation.
a
All racial/ethnic differences and sex differences were signiﬁcant at P < 0.0001, except age (women, P ¼ 0.04; men, P ¼ 0.0009). Analysis of variance was used to test racial/ethnic differences and sex differences in
continuous traits. For categorical variables, the omnibus v2 test was used.
b
Participants with baseline diabetes and those with no follow-up were excluded.
c
Column percentages are given.
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Table 1. Sex- and Race-stratiﬁed Demographic and Anthropometric Characteristics,a,b The MESA Study, United States, 2000–2002
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Table 2. Interactionsa in the Relation of Race/Ethnicity and Select Anthropometric Factors (per 1 SD)b to Diabetes Incidence, The MESA Study,
United States, 2000–2007
White (147 Events)
Model
Beta
BMI 3 race

c

0.69

Black (150 Events)

95% CI

HR per
1 SDd

Beta

0.55, 0.84

1.99

Chinese (48 Events)

95% CI

HR per
1 SDd

Beta

0.28

0.48, 0.08

1.51

c

Hispanic (134 Events)
95% CI

HR per
1 SDd

Overall
Interaction
P Value

0.10

0.30, 0.11

1.80

0.002

95% CI

HR per
1 SDd

Beta

0.36

0.02, 0.75

2.86

c

c

0.64

0.51, 0.76

1.90

0.19

0.39, 0.00

1.57

0.29

0.08, 0.65

2.53

0.04

0.23, 0.16

1.82

0.05

Waist 3 race
adjusted
for BMI

0.44

0.25, 0.63

1.55

0.27

0.48, 0.06

1.19

0.24

0.13, 0.60

1.97

0.13

0.33, 0.08

1.36

0.01

BMI 3 race
adjusted
for waist

0.40

0.19, 0.61

1.49

0.28

0.48, 0.07

1.13

0.32

0.07, 0.70

2.05

0.12

0.32, 0.09

1.32

0.005

Abbreviations: BMI, body mass index; CI, conﬁdence interval; HR, hazard ratio; MESA, Multi-Ethnic Study of Atherosclerosis; SD, standard deviation.
a
Adjusted for age, sex, race/ethnicity, education, and income.
b
SDs were based on the entire MESA population. Therefore, betas, based on a constant absolute increment, can be compared directly between races/ethnicities.
The SD for BMI is 5.5 kg/m2; the SD for waist is 14.4 cm.
c
Standardized beta coefﬁcients. Pairwise differences from whites are statistically signiﬁcant if the 95% CI does not include 0.
d
HR per 1 SD increase in anthropometry. For whites, the impact of a 1 SD increase in anthropometry was calculated by exponentiating the standardized beta
coefﬁcient. For example, a 1 SD increase in BMI is associated with an HR of 1.99 (i.e., exp(0.69)). For nonwhites, the risk associated with a 1 SD difference in
anthropometry was calculated by exponentiating the sum of the main effect in whites and the nonwhite group of interest. For instance, for BMI, the impact of a 1 SD
increase in BMI among blacks was calculated as [exp(0.69 þ 0.28)], resulting in an HR of 1.51.

and there was substantial variation by race/ethnicity and
sex. Among women, the incidence rate (per 100 personyears) for whites was 1.25, whereas the rates for Chinese,
blacks, and Hispanics were 2.01, 2.56, and 2.67, respectively. Likewise, these incidence rates among men were
1.61 for whites, 1.40 for Chinese, 2.50 for blacks, and
2.84 for Hispanics.
Interaction analyses

Interactions between race/ethnicity and select anthropometric measures (i.e., waist circumference and BMI) were
evaluated by using proportional hazards regression (Table 2).
Significant interactions were observed in the relation of
race/ethnicity to diabetes risk by BMI, waist, waist adjusted
for BMI, and BMI adjusted for waist. In most instances, a 1
standard deviation difference in these anthropometric measures was associated with a significantly lower diabetes risk
increment for blacks relative to whites. Although the risk did
not always reach the threshold for statistical significance,
Chinese participants, compared with whites and blacks,
tended to be at greater risk of incident diabetes per 1 standard deviation increase in anthropometry. There were no
significant pairwise differences in the slope of diabetes incidence across anthropometric measures between Hispanics
and any other racial/ethnic group.
We noted that, although the slope for blacks was statistically lower than the slope for whites, as hypothesized, the
hazard ratios for incident diabetes slopes over anthropometric variables were not greatly different across whites, blacks,
and Hispanics. This observation permitted analyses directly
testing the primary hypothesis: that Chinese would be different from other racial/ethnic groups. Thus, we compared
Chinese participants with pooled non-Chinese MESA participants, and we evaluated whether interactions were present between Chinese versus non-Chinese race/ethnicity and

anthropometric measures. Significant interactions in diabetes risk were observed between Chinese race/ethnicity (yes
vs. no) and BMI (P ¼ 0.01), waist circumference (P ¼
0.04), waist adjusted for BMI (P ¼ 0.03), and BMI adjusted
for waist (P ¼ 0.02).
Race-stratified incident diabetes rates by waist circumference, adjusted for age, sex, education, and income, are presented in Figure 1. At a small waist circumference, the
incidence of diabetes was low and similar across racial/ethnic groups. As waist circumference increased, the curves
diverged, with Chinese having the steepest curve, followed
by Hispanics, blacks, and then whites. Chinese participants
at the 95th percentile of their race-specific waist circumference distribution (103.7 cm) had a diabetes incidence rate of
3.87 per 100 person-years. Despite less-steep curves for
blacks and Hispanics, the incidence rates at their respective
95th waist percentiles were highest among Hispanics (5.27
per 100 person-years at 121.1 cm) followed by blacks (4.95
per 100 person-years at 125.3 cm). Among whites, at their
95th percentile (121.3 cm), the incidence rate was 3.52 per
100 person-years. Modeling anthropometry as BMI yielded
results similar to the waist circumference results presented
in this paper (data not shown).
Additional analyses

Given the large variation in anthropometry by sex (Table
1), we assessed whether sex should be modeled as a covariate or as an effect modifier in our analyses. Sex was identified as a confounder of the associations between
anthropometry and incident diabetes, but it was not an effect
modifier. Thus, we did not stratify our analyses by sex.
We also evaluated the impact of using standard deviations
that were race specific, sex specific, and race and sex specific. Regardless of the origin of the standard deviations, the
results were similar (data not shown).
Am J Epidemiol 2010;172:197–204
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Figure 1. Absolute incidence rates of diabetes by waist circumference, stratiﬁed by race/ethnicity, The Multi-Ethnic Study of Atherosclerosis,
United States, 2000–2007. Solid lines pertain to values between the race-speciﬁc 5th and 95th percentiles of waist circumference. Dotted lines are
extrapolated values outside the aforementioned race-speciﬁc ranges. Lines are curved because Poisson regression calculates incidence on the log
scale. Adjusted for age, sex, education, and income.

Additional analyses concerning other anthropometric
measures (e.g., waist-to-hip ratio and waist/height) were
also conducted. In general, interactions between these measures of anthropometry and race/ethnicity in relation to risk
of incident diabetes were similar to the BMI and waist circumference results we reported (data not shown).
Lastly, in Appendix Table 1 we report race/ethnicity
main-effect analyses (i.e., adjusting for anthropometric
measures but omitting anthropometric measure 3 race/ethnicity terms). Given the presence of significant interactions,
the main-effect analyses are of limited value. However, they
may be of interest to those wanting to directly compare the
main effects observed in MESA with those reported in the
literature by others.
DISCUSSION

In this large, multiethnic cohort of middle-aged and older
adults, the relation of race/ethnicity to diabetes risk varied
by adiposity. Relative to whites, a 1 standard deviation increase in most anthropometric measures was associated
with a lower risk of incident diabetes for blacks but a greater
risk of diabetes for Chinese. Hispanics were similar to
whites. In absolute terms, although all racial/ethnic groups
were at low diabetes risk at low levels of adiposity, Chinese
experienced the steepest incline in risk as anthropometry
increased. However, because of their lower overall level of
adiposity, they never attained the absolute risks observed at
the upper end of the distributions of the more obese black
and Hispanic samples.
In line with the thinking of Geoffery Rose (17), small
changes in the distributions of and risks associated with
continuous traits can have a substantial impact on the pervasiveness of subsequent common disease outcomes. As
demonstrated in Figure 1, although low adiposity is associated with uniformly low risk for all racial/ethnic groups,
Am J Epidemiol 2010;172:197–204

even at modest levels of obesity, Chinese participants have
a risk of diabetes similar to that observed in other racial/
ethnic groups at much greater degrees of adiposity. This
finding is highly relevant from a public health perspective,
in that it describes an elevated risk of diabetes associated
with obesity in Chinese compared with other groups. These
results may provide insight into present discussions concerning the possible need for race/ethnicity-specific anthropometric cutpoints (18–21), particularly in relation to
screening for risk of diabetes. Furthermore, our findings
portray the excess risk of incident diabetes conferred at
levels of obesity well above established cutpoints but common among blacks, Hispanics, and whites in today’s society.
Typically, the association of race/ethnicity in diabetes risk
has been examined by controlling for adiposity as a confounder or conducting stratified analyses. Prior studies have
shown elevated diabetes prevalence and/or serum markers
of diabetes propensity among Asians (22–26), blacks (22,
23), and Hispanics (22, 23, 27, 28) relative to whites, even
after accounting for level of adiposity. Taking into account
BMI, both the MultiEthnic Cohort (22) and the Nurses’
Health Study (23) found that, compared with the risk for
whites, risk of diabetes was elevated for Asians, blacks, and
Hispanics. Similar Hispanic-white differences were observed in the San Antonio Heart Study (27) and the Massachusetts Hispanic Elders Study (28). In a cross-sectional
Canadian-based study, uniform cutpoints for the classification of obesity using BMI, waist-to-hip ratio, and waist
circumference resulted in marked variation in hemoglobin
A1c levels, with Chinese having higher median levels compared with participants of European ancestry (24). Similarly, a matched study of young, lean, healthy subjects
from multiple ethnic groups reported that Chinese displayed
marked postprandial hyperglycemia and hyperinsulinemia
compared with matched European white subjects (25), indicating that pathophysiologic differences may exist
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Limitations and strengths

Several limitations of this study should be acknowledged.
First, for some racial/ethnic groups, the number of incident
events was relatively small; thus, confidence intervals were
wide, and we may have been underpowered to detect differences between races/ethnicities in some instances. This possibility was particularly poignant for Chinese; relative to
other racial/ethnic groups, the proportion of Chinese enrolled at baseline was low. Similarly, Hispanics are a heterogeneous group, and although there may be racial differences
and genetic variation among Hispanics, we lacked a sufficient number of incident diabetes cases in Hispanic subgroups to justify stratification. Second, anthropometry
provides only proxy measures of body fat, fat type, and
fat distribution. It is possible that more sophisticated measures of body fat, such as those obtained through magnetic
resonance imaging and/or computed tomography, could
have yielded different results. Last, at baseline, MESA participants were aged 45–84 years, and findings may not be
generalizable to other age ranges.
There are also key strengths of this study. These strengths
expand upon previous research of this topic in a variety of
ways: 1) the prospective design, which reduces bias and

allows for use of a clinically relevant outcome; 2) direct
comparison of relatively large samples of participants representing 4 racial/ethnic groups; and 3) highly standardized
anthropometric measurements, serum processing, and covariate assessment across study centers.
Conclusions

In this large, multiethnic cohort, the relation of adiposity
to diabetes risk varied by race/ethnicity, with Chinese tending to be at greatest risk per anthropometric unit, followed
by whites and Hispanics at lesser risk, and then blacks, who
had the lowest risk per unit. Nevertheless, Chinese did not
reach the same degree of obesity observed in other populations. Consequently, at the upper end of their race-/ethnicspecific adiposity distributions, the greatest absolute risk
was observed for blacks and Hispanics. Whites achieved
levels of obesity similar to those for blacks and Hispanics,
but their diabetes risk was lower at those levels of obesity
than in the other racial/ethnic groups. The findings from this
study enhance current discussions concerning the utility of
race-/ethnicity-specific anthropometric cutpoints (18–21),
particularly in relation to screening for risk of diabetes
among individuals of Chinese ancestry.
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Appendix Table 1. Impact of Anthropometric Adjustment on the Relation of Race/Ethnicity to Incident Diabetes,
The MESA Study, United States, 2000–2007
White
(147 Events)

Chinese
(48 Events)

Hispanic
(134 Events)

HR

HR

95% CI

HR

95% CI

HR

95% CI

1.00

1.78

1.40, 2.26

1.07

0.76, 1.50

1.70

1.30, 2.23

BMI

1.00

1.38

1.09, 1.77

1.74

1.22, 2.46

1.54

1.18, 2.02

Waist

1.00

1.66

1.31, 2.11

1.87

1.32, 2.66

1.74

1.33, 2.28

Hip

1.00

1.53

1.20, 1.95

1.87

1.31, 2.67

1.87

1.43, 2.45

Waist-to-hip ratio

1.00

1.90

1.49, 2.42

1.17

0.83, 1.65

1.65

1.26, 2.17

Waist/height

1.00

1.66

1.30, 2.11

1.57

1.11, 2.22

1.47

1.12, 1.92

Waist/weight

1.00

1.58

1.23, 2.02

1.39

0.97, 1.98

1.90

1.45, 2.50

Waist and hips

1.00

1.65

1.29, 2.10

1.89

1.33, 2.70

1.75

1.33, 2.29

BMI and waist-to-hip
ratio

1.00

1.48

1.16, 1.89

1.74

1.23, 2.47

1.51

1.15, 1.98

BMI and waist

1.00

1.51

1.18, 1.94

1.89

1.33, 2.69

1.64

1.25, 2.15

Abbreviations: BMI, body mass index; CI, conﬁdence interval; HR, hazard ratio; MESA, Multi-Ethnic Study of
Atherosclerosis.
a
Adjusted for age, sex, race/ethnicity, education, and income.
b
Each row that follows is for a separate model, in which the anthropometric factor(s) listed were added to the
demographic-adjusted model.
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Demographic model
(no anthropometric
adjustments)a,b

Black
(150 Events)

