
Defining Abdominal Obesity as a
Risk Factor for Coronary Heart
Disease in the U.S.: Results From
the Hispanic Community Health
Study/Study of Latinos
(HCHS/SOL)
Diabetes Care 2020;43:1774–1780 | https://doi.org/10.2337/dc19-1855

OBJECTIVE

Various organizations have highlighted the need to examine whether abdominal
obesity cut points are appropriate for identification of cardiovascular risk among
ethnicminority adults, particularly Hispanic/Latino adults living inWestern societies.
This study aimed 1) to establish optimal definitions for abdominal obesity among
Hispanics/Latinos and 2) to determine the level of agreement between the presence
of metabolic syndrome diagnosed by the current Joint Interim Statement (JIS)
definition and an updated definition with optimal abdominal obesity cut points.

RESEARCH DESIGN AND METHODS

The sample included 16,289 adults who self-identified as Hispanic/Latino ages 18–
74 years enrolled in the Hispanic Community Health Study/Study of Latinos (HCHS/
SOL). Receiver operating characteristic curves were used to derive sensitivity and
specificity values. The largest sumof sensitivity plus specificitywas used todetermine
appropriate cut points.

RESULTS

Among U.S. Hispanic/Latino adults, waist circumference cut points of >102 cm in
men (in linewith current JIS criteria) and >97 cm (9 points higher than JIS criteria) in
women provide optimal discrimination for cardiovascular risk as judged by the
presence of coronary heart disease. When using these cut points to create an
updated metabolic syndrome definition among women, we found disagreement
between our updated definition and the current JIS criteria. The prevalence of the
metabolic syndrome was overestimated by ∼5 percentage points among women
based on JIS criteria in comparison with our definition.

CONCLUSIONS

Our results suggest that the current recommendations for waist circumference cut
points may not be appropriate for U.S. Hispanic/Latino women.
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The metabolic syndrome is a cluster of
anthropometric, hemodynamic, andmet-
abolic disturbances (1). The Joint Interim
Statement (JIS) issued by several organ-
izations established the criteria for clinical
diagnosis of the metabolic syndrome in
2009 (2). Within this statement, central
adiposity, elevated blood pressure, ab-
normal glucose regulation, elevated tri-
glycerides, and lowered HDL cholesterol
(HDL-C) were recognized as central com-
ponents of the syndrome and recommen-
dations regarding categorical cut points of
each component were proposed. In ad-
dition to harmonization of the diagnostic
criteria for the metabolic syndrome for
use around the world, the need for pop-
ulation- and ethnicity-specific abdominal
obesity cut points was emphasized. How-
ever, since the publication of this docu-
ment, no major changes have beenmade
toeither thedefinitionof the syndromeor
the cut point outlined for specific ethnic
groups.
Appropriate identification of patients

with metabolic syndrome is crucial, par-
ticularly because the syndrome is widely
and conveniently used in both clinical
practice and research to “visualize” not
only cardiovascular disease (CVD) risk
but also risk for type 2 diabetes mellitus
(T2DM) development (3,4). The meta-
bolic syndrome is considered a useful
tool for the prevention of T2DM.By virtue
of a diagnosis of metabolic syndrome,
patients might be motivated to actively
engage in lifestylemodification andphysi-
cians can begin to implement targeted
strategies to decrease T2DM risk (3).
Furthermore, early and adequate iden-
tification of patients with metabolic syn-
drome among those already diagnosed
with T2DM is also important because
its timelymanagementmay helpmitigate
the known cardiovascular complications
of T2DM (3). Both the prevention of
T2DMand themitigationof its associated
complications are particularly important
for individuals with known vulnerability,
such as the Hispanic/Latino population
(5).
It is now well established that pro-

nounced differences exist in abdominal
obesity across sex and ethnic groups.
Hispanics/Latinos, in particular, have a
markedly distinct prevalence of abdom-
inal obesity compared with other ethnic
populations (4). Furthermore, the prev-
alence of abdominal obesity is signifi-
cantlygreater inHispanics/Latinosresiding

in theU.S. comparedwith those residing in
their heritage countries. However, the
prevalence of CVD among Hispanics/
Latinos is not in concordance with these
high abdominal obesity rates. Therefore,
the 2013 American Heart Association/
American College of Cardiology/The Obe-
sity Society obesity guidelines highlighted
the need to examine whether overall
abdominal obesity cut points were ap-
propriate for use in ethnic minorities
within Western countries, particularly
emphasizing the need for researchamong
Hispanic Americans (6).

Previous groups attempted to provide
optimal cut points for waist circumfer-
ence among Hispanics/Latinos outside
the U.S. However, the generalizability of
these results is limited due to the in-
clusion of only one Hispanic/Latino her-
itage group (7–10) or the use of relatively
small samples (8,11). Therefore, at the
moment and until more specific data are
available, the JIS recommended the use
of the cutoff values proposed for South
Asian populations, which defined abdom-
inal obesity as waist circumference $90
cm in men and $80 cm in women for
ethnic South and Central Americans re-
gardless of country of residence (12). The
use of waist circumference cut points
applicable to populations that are likely
to be genetically, clinically, and culturally
different may result in the misclassifica-
tion of risk among Hispanics/Latinos in
the U.S. and around the world.

TheHispanic CommunityHealth Study/
Study of Latinos (HCHS/SOL) comprises
the largest cohort of Hispanics/Latinos
in the U.S.With the inclusion of.16,000
U.S. Hispanic/Latino adults, it provides
an ideal opportunity to identify optimal
cut points for waist circumference ap-
plicable to Hispanics/Latinos in the U.S.
and perhaps even those residing in other
countries. In addition, the inclusion of
various Hispanic/Latino heritage groups,
suchasCentral/SouthAmericans, Cubans,
Dominicans, Mexicans, and Puerto Ri-
cans, enhances the generalizability of
results. In this study, we take advantage
of this large sample to 1) establish
optimal definitions for abdominal obe-
sity among Hispanic/Latino adults and 2)
determine the level of agreement as to
the presence of the metabolic syndrome
between diagnosis by the current JIS
definition and diagnosis by an updated
definitionwith optimal abdominal obesity
cut points.

RESEARCH DESIGN AND METHODS

Study Sample
The HCHS/SOL is a population-based
cohort study supported by the National
Institutes of Health that aimed to char-
acterize the health of U.S. Hispanics/
Latinos (13). A total of 16,415 self-identified
Hispanic/Latino adults between the
ages of 18 and 74 years were recruited
in four cities: Miami, FL; San Diego, CA;
Chicago, IL; and the Bronx, NY. The study
wasdesigned to includeHispanics/Latinos
of various backgrounds enrolling partic-
ipants from Cuban, Dominican, Mexican,
PuertoRican,Central American, and South
American descent (14) using a multistage,
stratified, probabilistic sample design.

Census block groups were randomly
selected in specified geographic areas of
each study site (stratified by cross clas-
sification of high/low categories of % of
Hispanic/Latino population and high/low
socioeconomic status [SES] measured by
% of population with at least a high school
education), and households were ran-
domly selected in each sample block
group. Households were screened for
eligibility, and self-identified Hispanic/
Latino persons aged 18–74 years were
selected in each household. The study
was approved by institutional review
boards at each participating institution,
and all participants provided written in-
formedconsent.Thebaselineexamination
included interviewer-administered ques-
tionnaires in the participant’s language of
preference, anthropometry, blood draw,
andothermeasures. Furtherdetails on the
design, sampling strategy, and baseline
examination of theHCHS/SOL study have
previously been published (13,14).

Of the 16,415 participants, only those
with complete data on variables of in-
terest (metabolic syndrome components
and coronary heart disease [CHD]) were
included in the analyses sample. The final
analytic sample was comprised of 9,763
womenand6,526men (total n516,289).

Measures

Metabolic Syndrome Components

Waist circumference was measured to
the nearest 0.1 cm at the uppermost
lateral border of the right ilium with a
measuring tape. After 5min in the seated
position, systolic (SBP) and diastolic (DBP)
blood pressure was measured three times
at 1-min intervals using an automatic
sphygmomanometer (model HEM-907XL;
OmronHealthcare, Inc., Bannockburn, IL),

care.diabetesjournals.org Chirinos and Associates 1775

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/43/8/1774/630175/dc191855.pdf by guest on 19 M
ay 2023

http://care.diabetesjournals.org


and the average of the three readingswas
used. Measurements of HDL-C, triglycer-
ides, and glucose were obtained from
collected fasting blood samples. Blood
samples were obtained following a non-
traumatic venipuncture protocol. Fresh
aswell as frozen specimenswere shipped
to the HCHS/SOL central laboratory for
assays and long-term storage. HDL-Cwas
measured by a magnesium/dextran sul-
fate method, and plasma glucose was
measured using a hexokinase enzymatic
method (Roche Diagnostics, Indianapo-
lis, IN). Triglycerides were measured in
serum on a Roche Modular P chemistry
analyzer, using a glycerol blanking enzy-
matic method (Roche Diagnostics). The
assaymethodologies and their performance
are described in HCHS/SOL Manual 7 (15).

Metabolic Syndrome JIS Criteria

As specified in the JIS (2), participants
were classified as having the metabolic
syndrome if theymet threeormoreof the
following criteria: 1) waist circumference
$102 cm in men and$88 cm in women;
2) triglycerides $150 mg/dL; 3) HDL-C
,40 mg/dL in men and ,50 mg/dL in
women; 4) SBP $130 mmHg, DBP $85
mmHg, or on blood pressure medication;
and5) fastingglucose$100mg/dLand/or
on medication.

CHD

The presence of CHDwas used as amarker
of CVD. Each participant received a stan-
dard digital 12-lead electrocardiogram
(GEMSIT MAC 1200 portable electrocar-
diograph), and readings were electronically
transmitted to a central electrocardio-
gramreading center (theEpidemiological
Cardiology Research Center [EPICARE] of
Wake Forest School of Medicine). The
Minnesota Code system of classification
was used to ascertain possible old myo-
cardial infarction. Self-reported informa-
tion on angina, heart attack, and coronary
procedures (angioplasty, stent, or bypass
surgery to the arteries of the heart) was
collected via standard questionnaire and
interview. Prevalent CHD was specified
as a dichotomous variable that combined
information from electrocardiogram re-
ports of possible oldmyocardial infarction
as well as self-report of heart attack,
coronary procedures, and angina.

Statistical Analysis
Preliminary statistical analyses included
descriptive statistics and assessment of
distributions. All analyses accounted for

the complex sampling design with the
use of sampling weights, probability, and
cluster units. SPSS, version 22.0, was
used fordatapreparationanddescriptive
analysis. SAS, version 9.3, was used for
receiver operating characteristic (ROC)
analyses. The t test was used to examine
differences by sex in demographic and
biological continuous variables. The x2

test of independence was used to test
differences on categorical variables. ROC
analyses were constructed to identify
optimal waist circumference cut points
(16,17). Separate analyses were con-
ducted for men and women. Sensitivity
and specificity values (weighted) were
examined to determine optimal waist
circumference cut points for each sex.
The waist circumference value (cm) re-
sulting in the largest sum of sensitivity
and specificity for the presence of CHD
was selected as an optimal cut point.
Sensitivity analysis were conducted with
two alternative outcomes including CHD
without the presence of angina and CHD
with a history of stroke. The agreement
between the presence of metabolic syn-
drome diagnosed by the JIS definition
and an updated definitionwas calculated
using the Cohen k coefficient.

RESULTS

Descriptive Characteristics of the
Study Target Population
Approximately 7.4% of individuals identi-
fied as Central American, 20.0% as Cuban,
10.0% as Dominican, 37.4% as Mexican,
16.1% as Puerto Rican, and 5.0% as South
American. Mean waist circumference was
98.2 cm for men and 96.6 cm for women.
The percentage of individuals with preva-
lent CHDwas 6.8%men and 5.4%women.
Further descriptive characteristics are pre-
sented in Table 1.

Optimal Waist Circumference Cut
Points
Table 2 presents sensitivity and specific-
ity values across different waist circum-
ference values for bothmen andwomen.
The value with the largest sum of sen-
sitivity and specificity was selected as
optimal. According to this selection cri-
terion, the optimal waist circumference
value for men with a sensitivity of 50.6%
and a specificity of 64.0% was 102 cm.
This value is in line with the current
recommendations for waist circumfer-
ence inmen outlined in the JIS metabolic
syndrome definition.

For women, however, the optimal
waist circumference value was 97 cm,
which yielded a sensitivity of 65.4% and a
specificity of 51.3%. This value is higher
than the current JIS recommendation for
waist circumference in women, which is
88 cm. Our analyses indicated that in
identification of the presence of CHD
among Hispanic/Latino women, a cut
point of 88 cm has a great level of
sensitivity at 87.7% but significantly com-
promises specificity, which was found to
be at only 24.2%.

Additional ROC analyses were con-
ducted to identify optimal waist circum-
ference cut points associated with other
CVD outcomes. These outcomes included
CHD without the presence of angina as
well as CHD with a history of stroke.
Sensitivity and specificity values for each
outcome are presented in Supplementary
Table 1. Results were consistent with our
primary analyses and supported a cut point
of 102 cm for Hispanic/Latino men and
97 cm for Hispanic/Latino women.

Prevalence of Metabolic Syndrome by
Definition
Basedon theprevious results, andusinga
waist circumference cut point of 97 cm
for women, we updated the metabolic
syndromecriteriaandestimatednewage-
adjusted prevalence estimates for meta-
bolic syndrome in the HCHS/SOL target
population. This updated definition gen-
erated lower prevalence estimates than
the original JIS metabolic syndrome def-
inition. The original JIS definition and our
updated definition differed in classifying
5.1% of women in our overall sample.
Furthermore, the Cohen k coefficient,
which measures the level of agreement
between definitions, was 0.89, indicating
somedisagreement between theoriginal
JIS definition and our updated definition
of the metabolic syndrome.

In addition to the overall results, we
estimated prevalence estimates and level
of agreement among women across the
different Hispanic/Latino heritage groups
(Table 3). The lowest level of agreement
between definitions was among Domini-
cans and Mexicans (k 5 0.89), and the
highest level of agreement was found
among South Americans (k 5 0.90).

JIS Metabolic Syndrome Definition
Versus Updated Definition
In an effort to illustrate the difference
between individuals meeting JIS criteria
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for the metabolic syndrome and those
meeting our updated criteria, we esti-
mated mean cardiovascular risk factor
values among individuals in these two
groups as well as among individuals not
meetingmetabolic syndrome criteria un-
der either definition. These results are
presented in Table 4. Of note is the fact
that mean values for most metabolic
syndrome components, with the excep-
tion of SBP and triglycerides, were com-
parable between women with metabolic
syndrome according to the JIS criteria
and both men and women without the
metabolic syndrome.

CONCLUSIONS

In this article, we aimed to establish
optimal definitions for abdominal obe-
sity among U.S. Hispanic/Latinomen and
women in association with prevalent
CHD. For the first time, we provide
empirically derived recommendations
for waist circumference cut points based
on data from a large epidemiological

sample of Hispanics/Latinos living in the
U.S. Our results indicate than amongU.S.
Hispanic/Latino adults, waist circumfer-
ence cut points of .102 cm in men
and .97 cm in women provide optimal
discrimination for cardiovascular risk as
judged by the presence of CHD. When
using these cut points to create an up-
dated metabolic syndrome definition
among women, we found disagreement
between our updated definition and the
current JIS criteria for metabolic syndrome.
The prevalence of the metabolic syndrome
was estimated to be;5percentage points
higher amongwomen based on JIS criteria
compared with our updated criteria.

Theoptimalwaist circumference value
in the association with the presence of
CHD among Hispanic/Latino men in our
target population was 102 cm. This value
is in line with current recommendations
for waist circumference definitions for
non-Hispanic white males as part of the
JISmetabolic syndromecriteria.Our results
suggest, however, that the optimal waist

circumference cut point associated with
the presence of CHD among U.S. Hispanic/
Latino women is 97 cm. This value is in
disagreement with current recommenda-
tionoutlined in the JISmetabolic syndrome
definition. In fact, current recommenda-
tions for waist circumference cut point for
non-Hispanicwhitewomen, 88 cm, yielded
high levels of sensitivity at 87.7% but
compromised specificity at only 24.2%.

While our study is the first to estimate
empirically validated cut points of ab-
dominal obesity for Hispanic/Latino men
and women in the U.S., other groups
have attempted to provide ethnicity-
specific cutpoints topredict thepresence
of cardiometabolic risk among Central
and South American Hispanics outside
the U.S. Several outcome variables have
been used across these studies, including
cardiovascular end points such as abnor-
mal carotid intima-media thickness and
CVD, as well as cardiometabolic risk
factors such as hypertension, abnormal
lipid profile, and obesity. Groups using
cardiovascular end points, such as the
Peruvian Study of Cardiovascular Disease
(PREVENCION) study, a population-based
studyof 1,439Peruvianadults, recommen-
ded that cut points of 97 cm in men and
87 cm in women were optimal in deter-
mining the presence of abnormal carotid
intima-media thickness and manifest CVD
(7). With regard to cardiometabolic risk
factors, the Mexican National Health and
Nutrition Survey, which recruited 11,730
men and 26,647 women (10), established
that waist circumference cut points for
predicting the presence of T2DM and
hypertensionwere 98 cm formen and 96
cm for women. Other estimates have
been provided by groups in South Amer-
ica based on smaller samples. For exam-
ple, studies in Colombia (8) and Brazil (9)
have determine that 84 cm is an optimal
cut point to detect the presence of
obesity (defined by elevated BMI), and
88 cm to detect abnormal lipid profiles.

It is important to note that compara-
bility across all of these studies is chal-
lenging given differences inmethodological
designs (population-based vs. conve-
nience samples) and, most importantly,
the choice of a diagnostic outcome or
reference standard (hypertension, obe-
sity, abnormal lipid profiles, abnormal
carotid intima-media thickness, T2DM,
manifest CVD). A consideration of ROC
analysis, the method used across all of
these different studies, is that the choice

Table 1—Sociodemographic and health characteristics: HCHS/SOL (2008–2011)

All (n 5 16,289) Men (n 5 6,526) Women (n 5 9,763)

Age, years 41.0 (0.3) 40.2 (0.3) 41.8 (0.3)

Hispanic/Latino heritage group (%)
Central American 7.4 7.3 7.5
Cuban 20.0 21.8 18.3
Dominican 10.0 8.2 11.6
Mexican 37.4 36.6 38.1
Puerto Rican 16.1 17.0 15.3
South American 5.0 4.8 5.2
Other 4.1 4.3 4.0

GED or high school or higher (%) 67.6 68.2 67.1

Income (%)V
,$10,000 14.6 11.5 17.6
$10,000–$20,000 31.6 29.5 33.7
$20,000–$40,000 33.3 34.4 32.2
$40,000–$75,000 14.5 16.8 12.4
.$75,000 5.9 7.9 4.0

Current smoking (%) 21.4 26.8 16.4

BMI, kg/m2 29.7 (0.1) 28.9 (0.1) 29.8 (0.1)

Waist circumference, cm 97.4 (0.2) 98.2 (0.3) 96.6 (0.3)

SBP, mmHg 119.9 (0.3) 123.4 (0.3) 116.7 (0.3)

DBP, mmHg 72.2 (0.2) 73.5 (0.2) 70.9 (0.2)

Total cholesterol, mg/dL 194.3 (0.6) 194.4 (0.8) 194.2 (0.7)

HDL cholesterol, mg/dL 48.5 (0.2) 44.9 (0.2) 51.9 (0.2)

LDL cholesterol, mg/dL 119.7 (0.5) 121.1 (0.7) 118.5 (0.6)

Triglycerides, mg/dL 133.1 (1.3) 148.1 (2.3) 119.4 (1.1)

Glucose, g/dL 101.8 (0.4) 104.3 (0.5) 99.6 (0.5)

Stroke (%) 2.3 2.4 2.2

Diabetes (%) 15.5 14.7 16.2

CHD (%) 6.0 6.8 5.4

Data aremeans (SE) unless otherwise indicated.GED, general equivalence diploma.VIncomedata
were available among only 14,927 participants.
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of an optimal cut point depends entirely
on the outcome against which the ROC
curve is to be constructed (18). There-
fore, the choice of reference standard
should be based upon the purpose to
which the categorical classification is to
be put. Similarly, the outcome should

reflect a true state or diagnosis given that
arbitrary dichotomization of outcomes
may potentially introduce inaccuracy to
the ROC analysis.

Our results indicate there is consider-
able disagreement in the prevalence of
metabolic syndrome defined according

to the JIS criteria and by our updated
definition. In general, it has been the
case that the misclassification of obesity
in certain ethnic groups has resulted in
missing obesity and cardiovascular risk in
large numbers of people. This has been
especially relevant for populations of
East Asian and South Asian origin (19).
Our data suggest, however, that the
misclassification of abdominal obesity
among Hispanic/Latino adults results in
an overdiagnosis of this component and,
therefore, in the overall prevalence of
the metabolic syndrome. There was a
5.2% difference in the prevalence of the
metabolic syndrome among women di-
agnosed with our updated definition
(30.1%) compared with the JIS criteria
(35.3%). Although still significantly higher
than the prevalence among other ethnic
groups, these estimates are closer to the
rates of metabolic syndrome observed
among non-Hispanic whites and blacks
(20). The latest prevalence estimated
amongU.S. adultsbasedondata fromthe
2010 National Health and Nutrition Ex-
amination Survey (NHANES) indicated
that themetabolic syndrome is prevalent
among 20.3% and 24.5% of non-Hispanic
white and black women, respectively.

The substantial difference in the prev-
alence estimates of metabolic syndrome
under each definition is not surprising
given the high proportion of womenwho
met themetabolic syndrome JIS criterion
of three or more factors by virtue of
exceeding the threshold value for ab-
dominal girth (88 cm). In fact, ;96% of
women in the overall sample had ab-
dominal obesity comparedwithonly 73%
of men. The prevalence of this compo-
nent was remarkably high regardless of
Hispanic/Latinobackgroundorage-group,
particularly when compared with the
prevalence of this component among
other ethnic groups. Data from NHANES
2010 indicated that abdominal obesity is
prevalent only among 62.4% of non-
Hispanic women and among 79.3% of
black women (20). This evidence sup-
ports theneed for ethnicity-specificwaist
circumference cut points for U.S. His-
panic/Latino women.

Overdiagnosis of obesity has also oc-
curred among other ethnic minority
groups. For example, using NHANES III
data, a study compared BMI with total
body fat and percentage body fat (%BF)
measured through bioelectrical imped-
ance among black and non-Hispanic

Table 2—Sensitivity and specificity of waist circumference measurements in
association with prevalent CHD: HCHS/SOL (2008–2011)

Sex WC (cm) Sensitivity (%) Specificity (%)
Sum of sensitivity
and specificity

Men (N 5 6,526) 95 72.8 39.4 112.2

96 69.7 42.6 112.3

97 67.2 46.1 113.3

98 64.8 49.6 114.4

99 61.2 53.1 114.3

100 56.4 57.0 113.4

101 53.4 61.0 114.4

102* 50.6* 64.0* 114.6*

103 47.0 66.6 113.6

104 42.5 69.3 111.8

105 38.8 72.0 110.8

106 37.5 74.3 111.8

107 36.3 76.5 112.8

Women (N 5 9,763) 87 90.0 21.5 111.5

88 87.7 24.2 111.9

89 85.5 27.0 112.5

90 84.4 29.7 114.1

91 81.9 33.0 114.9

92 78.7 36.0 114.7

93 76.4 39.0 115.4

94 73.1 42.1 115.2

95 70.4 45.2 115.6

96 68.1 48.3 116.4

97* 65.4* 51.3* 116.7*

98 62.3 54.1 116.4

99 58.5 57.1 115.6

100 56.0 60.1 116.1

WC, waist circumference. *Value was chosen as cutpoint.

Table 3—Age-standardized prevalence of the metabolic syndrome according to
JIS and updated definition in women across Hispanic/Latino heritage groups

Women Men

JIS definition Updated definition k statistic JIS definition*

Overall 0.353 (0.338–0.367) 0.301 (0.288–0.315) 0.8859 0.330 (0.315–0.345)

Central
American 0.379 (0.348–0.409) 0.317 (0.287–0.348) 0.8696 0.321 (0.279–0.362)

Cuban 0.337 (0.308–0.366) 0.280 (0.254–0.306) 0.8626 0.343 (0.316–0.369)

Dominican 0.317 (0.283–0.350) 0.255 (0.224–0.287) 0.8551 0.289 (0.242–0.335)

Mexican 0.355 (0.328–0.381) 0.303 (0.278–0.328) 0.8925 0.332 (0.307–0.356)

Puerto Rican 0.405 (0.370–0.441) 0.356 (0.322–0.390) 0.8961 0.315 (0.277–0.352)

South American 0.260 (0.221–0.298) 0.227 (0.190–0.265) 0.9088 0.265 (0.214–0.315)

Mix/other 0.384 (0.289–0.479) 0.361 (0.259–0.462) 0.9497 0.370 (0.285–0.456)

*Our results indicated that the waist circumference cut point outlined in the JIS definition is
appropriate for men; therefore, no updated definition was calculated for men.
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white adults (21). They showed that, in
spite of having a significantly higher BMI,
blacks had between 1.3 kg (men) and
3.2 kg (women) greater fat-free mass
than non-Hispanic whites. When %BF,
instead of BMI, was used to define obe-
sity, the race/ethnicity gap in obesity
prevalence decreased significantly (par-
ticularly among women). Overdiagnosis
of obesity is not limited to blacks. It has
also been demonstrated that for the
same levelofbody fat, Polynesianshavea
4.5 kg/m2 higher BMI than non-Hispanic
whites (22). Although waist circumfer-
ence measures are less susceptive to the
contribution of lean bodymass thanBMI,
it is possible that the difference in waist
circumference cut points amongHispanic/
Latino and other groups is a result of
differences in %BF. This highlights the
need for research on nonanthropometric
imaging techniques tomeasure adiposity
and predict cardiovascular risk among
ethnic minority populations. These in-
clude imaging techniques such as computer
tomography, MRI, and ultrasonography,
as well as other modalities such as DEXA,
bioelectrical impedance analysis, and air
displacement plethysmography. Their
performance amongmany ethnic groups
including Hispanics/Latinos has not yet
been studied (19).
Important strengths of our study in-

clude our large sample size and our
population-based approach. The HCHS/
SOL cohort was selected through a strat-
ified multistage area probability sample
(14), which allows us to estimate preva-
lence of diseases and baseline risk factors
among noninstitutionalizedHispanic/Latino
adults aged 18–74 years residing in four
defined community areas (Miami, FL;
Chicago, IL; SanDiego, CA; and the Bronx,
NY). Although the target population is
limited to the four communities rather
than the entire nation, HCHS/SOL’s hybrid
design, which uses probability sampling

within preselected diverse regions, is su-
perior to the convenience samples, which
are typically exploited in epidemiological
cohort studies. The HCHS/SOL field cen-
ters are in citieswith largeHispanic/Latino
populations. The ranking of these cities
among the metropolitan areas in the U.S.
with the largestHispanicpopulationareas
follows: New York #1, Chicago #5, San
Diego #9, and Miami #11 (23). Further-
more, our studyaimed to includeHispanic/
Latino adults of various heritage groups
such as Central and South Americans,
Cubans, Dominicans, Mexicans, and Pu-
erto Ricans. This ensured the represen-
tation of U.S. Hispanic/Latino adults of
various ancestries enhancing the gen-
eralizability of our results.

Our study is not without limitations.
This particular study aimed to recruit and
represent Hispanic/Latino adults of var-
ious subgroups living in the U.S. As such,
it is an ideal cohort for the estimation of
ethnicity-specificdefinitionsofabdominal
obesity among U.S. Hispanics/Latinos.
However, due to the fact that it did not
include individuals of other ethnic groups,
suchasAfricanAmericansornon-Hispanic
whites, it did not allow for comparisons
across ethnicities. Another limitation of
our study is the fact that waist circum-
ference was only measured once. While
the HCHS/SOL followed standardized pro-
tocols commonly used in major epidemio-
logical studies, more rigorous approaches,
such as repeated measurements, would
have increased accuracy. An impor-
tant limitation of our study is its cross-
sectional design. Themetabolic syndrome
was identified with the purpose of serv-
ing as an early risk (preclinical) indicator
of future CHD incidence. Therefore, risk
classification is ideally performed in the
context of longitudinal incidence data.
Given the fact that abdominal girth and
presence of CHD were assessed at the
same time, we are unable to infer temporal

precedence or draw conclusions regard-
ing CHD incidence. Thus, our findings
need to be validated externally with the
useof longitudinal designs. Aprospective
study examining the incidence and ex-
tent of cardiovascular problemsbetween
individuals with and without the meta-
bolic syndromeaccordingtoourproposed
cut points is needed to further ascertain
the accuracy of our abdominal obesity
definition in classifying cardiovascular
risk. Nevertheless, pending prospective
data, our study provides important in-
sightsontheneedtouseethnicity-specific
abdominal obesity definitions amongU.S.
Hispanic/Latino adults.

Conclusion
Taken together, our results indicate that
among Hispanics/Latino adults living in
the U.S., waist circumference cut points
of 102 cm in men and 97 cm in women
provide optimal discrimination for the
presence of CHD. Using these cut points
in the context of an updated metabolic
syndromedefinition,wedeterminedthere
was considerable disagreement between
ourdefinitionandthecurrent JISmetabolic
syndrome definition. Current JIS criteria
estimated the prevalence of metabolic
syndrome to be ;5% higher among
women in our sample comparedwith our
updated definition. Future reports should
examine our recommendedwaist circum-
ference definition cut points and the
performance of our updated metabolic
syndrome definition as a predictor of
cardiovascular risk amongU.S.Hispanics/
Latinos in prospective designs.
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Table 4—Mean values of metabolic syndrome components among women and men by each metabolic syndrome definition
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Triglycerides 90.886 (0.731) 155.457 (6.559) 178.892 (2.307) 113.457 (1.472) 226.198 (5.411)

Fasting glucose 91.088 (0.286) 106.152 (2.443) 117.874 (1.366) 97.395 (0.401) 119.841 (1.256)

Data are means (SE). MetS, metabolic syndrome.
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