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Objective. Asian Americans have low prevalence of overweight/obesity based on standard BMI cut points yet
have higher rates of diabetes. We examined the prevalence of overweight/obesity, using lower BMI cut points
recommended by the World Health Organization (WHO) for Asians, and diabetes in Asian American subgroups
in California.

Method. Secondary analysis of the 2009 adult California Health Interview Survey (n = 45,946) of non-
Hispanic Whites (NHW), African Americans, Hispanics and Asians (Vietnamese, Chinese, Korean, Filipino,
South Asian and Japanese). WHO Asian BMI cut points (overweight = 23–27.5 kg/m2; obese ≥ 27.5 kg/m2)
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were used for Asian subgroups. Standard BMI cut points (overweight = 25–29.9 kg/m ; obese ≥ 30 kg/m )
were applied for other groups.

Results. Among Asian subgroups, overweight/obesity was highest among Filipinos (78.6%), which was higher
than NHWs (p b 0.001) but similar to African Americans and Hispanics. Compared to NHW, diabetes prevalence
was higher for Vietnamese, Koreans, Filipinos and South Asians with BMI = 23–24.9 kg/m2 and Koreans,
Filipinos and Japanese with BMI = 27.5–29.9 kg/m2, the ranges WHO recommends as overweight or obese for
Asians but not for other groups.

Conclusions. Filipinos should be a priority population for overweight/obesity screening. Filipinos, Vietnamese,
Korean, South Asians and Japanese have higher diabetes prevalence at lower BMI cut points.WHOAsian BMI cut
points may have clinical utility to identify at-risk Asian Americans.
© 2014 Elsevier Inc. All rights reserved.
Introduction

Overweight/obesity is a global and growing public health problem
associated with type 2 diabetes and cardiovascular disease (Manson
and Bassuk, 2003; Must et al., 1999). Recent recognition of obesity as a
disease by the American Medical Association underscores the impor-
tance of appropriate identification and treatment of obesity in clinical
settings (American Medical Association, 2013). Body mass index
(BMI) is a convenient surrogate measure of body fatness in clinical
settings and has strong associations with health risks and mortality
rancisco, 3333 California Street,
6.
across populations. The standard BMI cut points that World Health Or-
ganization (WHO) has recommended since 1993 are 25–29.9 kg/m2

for overweight and ≥30 kg/m2 for obese, which have been adopted by
most countries as the standard overweight/obesity cut points (World
Health Organization, 1995).

For the same amount of body fat, age and sex, Asians tend to have a
consistently lower BMI by about 2–3 kg/m2 in comparison to Whites,
partly due to differences in body build and muscularity (Deurenberg
et al., 2002). Moreover, conventional cut points for overweight/obesity
do not correspond to similar absolute or relative metabolic risk in all
ethnic groups (Pan et al., 2004; Simmons et al., 1991; World Health
Organization, 2004; World Health Organization et al., 2000). Based on
these shortcomings of the BMI measure in Asian populations, a WHO
Expert Consultation panel, using all available data from Asian countries,
in 2002 proposed lowering BMI cut points to trigger public health
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action for Asians, categorizing 23–27.5 kg/m2 as overweight and
BMI≥27.5 kg/m2 as obese (WorldHealthOrganization, 2004). However,
there has been debate on the adoption of Asian specific BMI cut points,
particularly in Westernized countries (Low et al., 2009; Pan and Yeh,
2008; Razak et al., 2007; Stevens, 2003).

In the United States (US), Asian Americans have low rates of over-
weight/obesity defined by the standard BMI cut points compared to
non-Hispanic Whites (NHW), African Americans and Hispanics (Bates
et al., 2008; Lauderdale and Rathouz, 2000; Ogden et al., 2013; Wang
and Beydoun, 2007). Despite a relatively favorable body weight profile,
Asian Americans suffer from a disproportionate burden of type 2 diabe-
tes and associated metabolic abnormalities (Karter et al., 2013; King
et al., 2012; Lee et al., 2011; Palaniappan et al., 2011). Consistently,
type 2 diabetes has been found to develop at a lower BMI in Asians
(Chan et al., 2009; Chiu et al., 2011; Karter et al., 2013; Lee et al.,
2011; McNeely and Boyko, 2004; Steinbrecher et al., 2012; Wander
et al., 2013). The application of theWHOAsian BMI cut points may pro-
vide better estimates of health conditions attributable to overweight/
obesity using more population-appropriate cut points (Karter et al.,
2013; King et al., 2012; Palaniappan et al., 2011) but are currently not
recommended as screening guidelines for clinical use (American Diabe-
tes Association, 2013;Moyer, 2012; National Institutes of Health, 1998).
Using standard BMI cut points to examine overweight/obesity among
Asians American subgroups may underestimate its impact in these
populations.

Few studies have examined overweight/obesity in Asian Americans,
defined by the WHO Asian BMI cut points, compared to rates seen
in other major racial/ethnic groups. We compared the prevalence of
overweight/obesity among Asian Americans subgroups using the
WHO Asian BMI cut points to its prevalence among NHW, African
American and Hispanic respondents, using the standard cut points.
We also examined the prevalence of self-reported diabetes among
respondents with BMI of 23–24.9 kg/m2 or 27.5–29.9 kg/m2, the two
BMI ranges differentially classified by the WHO for Asians and com-
pared to other groups.

Methods

Study design and sample

We used publicly available cross-sectional data from the 2009 California
Health Interview Survey (CHIS), a population-based random-dial telephone
survey of non-institutionalized Californians administered since 2001 by the
University of California Los Angeles Center for Health Policy and Research.
CHIS was conducted in English, Spanish, Mandarin, Cantonese, Korean and
Vietnamese languages. The 2009 survey oversampled Korean and Vietnamese
populations. The CHIS uses complex weighting to provide representative popu-
lation estimates that account for the differential sampling rates and participant
non-response (California Health Interview Survey, 2011) and imputes missing
responses on specific items. The response rate for the adult extended survey
was 49% in 2009 (California Health Interview Survey, 2011).

We restricted our analysis to non-pregnant adults aged 18 and older who
self-reported solely as NHW, non-Hispanic African American, Hispanic or non-
Hispanic Asian. We further restricted attention to 6 major non-Hispanic Asian
subgroups (Chinese, Filipino, Japanese, Korean, South Asian and Vietnamese)
among respondents that reported only one Asian ethnic group. The overall
non-Hispanic Asian sample includes other Asian subgroups and respondents
who report more than one Asian ethnicity.

Measures

All measures were based on self-report by respondents. BMI was calculated
by self-report of height and weight and provided by CHIS. We examined over-
weight/obesity by using standard BMI cut points in NHW, African American
and Hispanic populations, and the WHO Asian BMI cut points in Asian groups.
Using the standard cut points, the 3 BMI categories are as follows: 18.5–
24.9 kg/m2 (normal weight), 25–29.9 kg/m2 (overweight) and ≥30 kg/m2

(obese) (World Health Organization, 1995). Using the WHO Asian BMI risk cut
points, the 3 categories are 18.5–22.9 kg/m2 (normal weight), 23–27.5 kg/m2
(overweight) and ≥27.5 kg/m2 (obese) (World Health Organization, 2004).
We also examined BMI using 5 categories (18.5–22.9, 23–24.9, 25–27.49,
27.5–29.9 and ≥30 kg/m2) incorporating cut points from the standard and
WHO Asian BMI scale. Respondents with BMI b 18.5 kg/m2 were restricted
from analysis.

We also examined select socio-demographic characteristics including age,
sex, nativity, years lived in the US for those foreign born and language spoken
at home. The self-reported prevalence of tobacco use (current smoker, never
smoker and prior smoker), type 2 diabetes, hypertension and heart disease
were assessed.

Statistical analysis

We used complex survey methods available in Stata Version 12.1 [Stata
Corp, College Station, TX]. Following CHIS guidelines, we incorporated the
survey weights in all analyses and used jackknife methods to obtain standard
errors, confidence intervals and p-values. Statistical significance was set at
p b 0.05 level.

We used a multinomial logit model in combination with regression stan-
dardization to estimate age, sex and nativity adjusted prevalence of overweight
and obesity by race/ethnicity. For each Asian subgroup, an overall test of equal-
ity of the prevalence of overweight and obesitywas performed relative to NHW,
African American and Hispanic groups.

We also used a logistic model with regression standardization to estimate
age, sex and nativity adjusted prevalence of type 2 diabetes, hypertension and
heart disease by race/ethnicity in each of the 5 BMI categories described
earlier. In particular, we focused on prevalence of diabetes in the category
23–24.9 kg/m2, in which Asians are considered overweight by the WHO guide-
lines while non-Asians are not, and in the category 27.5–29.9 kg/m2, in which
Asians are considered obese but the other the groups are classified as overweight.

In addition, we examined the sensitivity, specificity, percent correctly
classified and the area under receiver operating characteristic curve (AUROC)
of standard andWHOAsian BMI cut points for overweight/obesity for detecting
prevalent type 2 diabetes, hypertension and heart disease. AUROC estimates
were compared using bootstrap resampling.

In bothmodels, we accommodated violations of the linearity assumption for
age using a restricted cubic spline transformation. In sensitivity analyses, given
the association between smoking and obesity (Mackay et al., 2013) and the
great variability in smoking prevalence by sex and racial subgroups across
Asian populations (Maxwell et al., 2012), we checked for differences in the
effect of race/ethnicity by smoking status on the measures of overweight and
obesity.

Given that we used publicly available de-identified data for all analyses, it
was determined that our study did notmeet the definition of human subject re-
search based on guidelines provided by our institution's Committee on Human
Research.

Results

The 2009CHIS sample included 45,946 respondents eligible for anal-
ysis. Table 1 illustrates weighted unadjusted sociodemographic and
health characteristics for each racial/ethnic group.

Among the 6 Asian subgroups, mean BMI was highest among
Filipinos (25.5 kg/m2), but this was lower than the means for the
NHW, African Americans and Hispanic groups. Filipinos also reported
the highest prevalence of type 2 diabetes (12.7%) across all groups,
while Vietnamese and Chinese had the lowest prevalence of diabetes
overall.

Fig. 1 shows the age, sex and nativity adjusted prevalence of over-
weight/obesity for each racial/ethnic group, using the WHO cut points
for Asians and the standard cut points for the other three groups. Across
all groups, the combined adjusted prevalence of overweight/obesity
was highest among Filipinos (78.6%) followed by Hispanics (69.7%)
and African Americans (64.9%). The prevalence of overweight/obesity
was not statistically different between Filipinos and Hispanics (p =
0.15) and African Americans (p = 0.06). However, Filipinos had
significantly higher prevalence of overweight/obesity than NHW
(p b 0.001).

Among the other Asian ethnicities, in addition to Filipinos, the prev-
alence of reported overweight/obesity was over half among South



Table 1
Sociodemographic and health characteristics by racial/ethnic group from the 2009 California Health Interview Survey. Means and percentages are weighted to be representative of the target populations in California. All cell values are percentages
unless otherwise indicated.
US = United States; “–” represents 0; NHW = non-Hispanic White; *total Asian population also includes other Asian subgroups and respondents with more than one Asian ethnicity.

NHW
(n = 31,085)

African American
(n = 1,848)

Hispanic
(n = 8,222)

Total Asian
(n = 4,791)*

Vietnamese
(n = 1,403)

Chinese
(n = 1,006)

Korean
(n = 930)

Filipino
(n = 425)

South Asian
(n = 398)

Japanese
(n = 364)

Age, mean, years 49.2 46.3 40.1 43.4 42.1 45.2 38.3 45.1 38.5 57.1
Female 50.6 54.3 48.5 52.7 49.0 51.3 71.1 51.6 40.0 60.3
Nativity
US 91.0 89.5 42.2 27.9 20.0 21.3 34.6 31.6 14.8 76.8
Asia 2.8 1.1 0.1 70.8 79.9 76.8 65.4 67.8 82.1 22.0
Other 6.2 9.4 57.7 1.3 0.1 1.9 – 0.6 3.1 1.2

Years lived in the US for foreign born
≤1–4 7.1 31.7 5.7 8.9 7.2 8.1 18.0 6.9 11.5 7.0
5–9 6.7 5.9 10.0 11.9 8.9 7.8 18.2 10.8 24.4 4.2
10–14 9.6 7.3 16.1 14.7 7.3 18.2 10.4 10.8 20.2 11.0
15+ 76.5 55.2 68.2 64.5 76.5 65.8 53.3 71.5 44.0 77.7

Language spoken at home
English 89.8 91.0 19.7 24.3 9.1 14.6 12.1 35.0 20.7 75.6
Asian – – – 19.7 33.2 36.4 34.7 3.2 5.9 1.3
English and Asian 0.2 0.2 0.1 48.0 54.1 37.7 47.5 54.3 72.0 1.3

Body mass index, mean, kg/m2 26.5 27.9 28.1 23.9 23.2 23.2 22.7 25.5 23.6 24.6
Tobacco use
Current 14.3 16.6 12.9 10.3 14.8 5.0 20.8 11.6 9.4 9.0
Prior 30.2 20.1 17.4 12.4 17.0 9.6 15.5 15.2 5.1 25.1
Never 55.5 63.2 69.7 77.3 68.3 85.4 63.7 73.1 85.5 65.9

Type 2 diabetes 5.4 10.8 8.5 6.7 2.4 4.3 5.5 12.7 4.9 10.1
Hypertension 27.6 36.4 24.4 22.5 21.3 20.1 13.1 34.9 10.4 35.3
Heart disease 7.4 5.8 4.5 3.4 1.6 4.2 1.3 3.7 2.5 9.2
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Fig. 1. Weighted prevalence of overweight/obesity by racial/ethnic group adjusting for age, sex and nativity in a multinomial logistic model from the 2009 California Health Interview
Survey. For non-Hispanic Whites (NHW), African American and Hispanic groups, bar represents overweight (BMI = 25–29.9 kg/m2) and obesity (body mass index [BMI] ≥ 30 kg/m2)
using standard BMI cut points. For each Asian subgroup, bar represents overweight (BMI = 23–27.49 kg/m2) and obesity (BMI ≥ 27.5 kg/m2) using the World Health Organization
Asian-specific BMI cut points. Prevalence of overweight/obesity among Asian subgroups was compared to other racial/ethnic groups. Statistically significant differences (p b 0.05) are
indicated as follows: *versus NHW, †versus African American, ‡versus Hispanic and ^versus NHW, African American and Hispanic.
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Asians (60.6%), Koreans (60.4%), Japanese (59.1%) and Chinese (52.3%).
The prevalence of overweight/obesity among South Asians was similar
toNHWs (p= 0.33) andAfrican Americans (p= 0.53).While the prev-
alence of overweight/obesity among Koreans was lower than African
Americans and Hispanics (p b 0.01 for each comparison), Koreans had
a higher prevalence of overweight/obesity than NHW (p = 0.01). The
adjusted prevalence of overweight/obesity in the Japanese group was
comparable to the prevalence among NHWs (p = 0.32) and African
Americans (p = 0.26). The prevalence of overweight/obesity among
Chinese was similar to NHWs (p= 0.41). Vietnamese (38.6%) ethnicity
had the lowest prevalence of overweight/obesity, whichwas consistent
with their lower prevalence of type 2 diabetes compared to the other
racial/ethnic groups.

Table 2 presents age, sex and nativity adjusted prevalence ratios
(APR) for overweight or obesity versus normal weight for each race/
ethnicity compared to NHW. Filipinos were more likely to be over-
weight or obese as NHWs (overweight APR 2.94, 95% CI 1.60–5.39;
obese APR 3.49, 95% CI 1.92–6.34) and African Americans (overweight
APR 2.00, 95% CI 1.08–3.70; obese APR 1.95, 95% CI 1.06–3.58).
Table 2
Age, sex and nativity adjusted prevalence ratio (APR) for overweight or obese versus
normal weight for each race/ethnicity compared to non-Hispanic Whites (NHW) from
the 2009 California Health Interview Survey. For NHW, African Americans and Hispanic
groups, normal weight (body mass index [BMI] = 18.5-24.9 kg/m2), overweight
(BMI = 25–29.9 kg/m2) and obese (BMI ≥ 30 kg/m2) were defined by the standard
BMI cut points. For each Asian subgroup, normal weight (BMI = 18.5–22.9 kg/m2),
overweight (BMI = 23–27.49 kg/m2) and obese (BMI ≥ 27.5 kg/m2) were defined
using cut points suggested by the World Health Organization.

Race/ethnicity Overweight APR (95% CI) Obese APR (95% CI)

NHW 1 (ref) 1 (ref)
African American 1.47 (1.15–1.88) 1.79 (1.41–2.27)
Hispanic 1.62 (1.39–1.88) 2.64 (2.25–3.09)
Vietnamese 0.49 (0.27–0.87) 0.64 (0.31–1.32)
Chinese 1.07 (0.71–1.61) 0.71 (0.38–1.33)
Korean 1.66 (0.97–2.85) 0.67 (0.33–1.35)
Filipino 2.94 (1.60–5.39) 3.49 (1.92–6.34)
South Asian 1.37 (0.89–2.10) 1.23 (0.71–2.15)
Japanese 1.28 (0.93–1.77) 1.17 (0.72–1.91)
However, the relative prevalence of overweight or obesity was similar
among Filipinos and Hispanics (overweight APR 1.82, 95% CI 0.99–
3.35; obese APR 1.32, 95% CI 0.69–2.53). The prevalence of overweight
was similar among Chinese, Korean, South Asian and Japanese relative
to NHWs; in addition, obesity among Vietnamese, Chinese, Korean,
South Asians and Japanese was comparable to NHWs.

Findings from the sensitivity analysis showed that tobacco status did
not modify the racial/ethnic differences in the prevalence of over-
weight/obesity (p = 0.24).

Fig. 2 shows the prevalence of self-reported type 2 diabetes within 5
BMI categories for NHW, African American, Hispanic and Asian sub-
groups. The adjusted prevalence of diabetes in the BMI 23–24.9 kg/m2
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Fig. 2.Weighted age, sex and nativity adjusted prevalence of type 2 diabetes by bodymass
index (BMI, kg/m2) strata for each racial/ethnic group from the 2009 California Health
Interview Survey. BMI strata incorporate cut points from the standard and World Health
Organization (WHO) Asian BMI scale. The prevalence of diabetes in each BMI strata in
Asian subgroups was compared to non-Hispanic Whites (NHW) in the same BMI strata.
Statistically significant differences (p b 0.05) are indicated as follows: *versus NHW,
†versus African American, ‡versus Hispanic and ^versus NHW, African American and
Hispanic.
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category was higher in Vietnamese (p b 0.001), Korean (p b 0.001),
Filipino (p = 0.03) and South Asian (p = 0.003) groups compared to
NHWs. Filipinos also had a higher adjusted prevalence of diabetes com-
pared to NHWs in the stratum with BMI 25–27.49 kg/m2 (p b 0.001),
27.5–29.9 kg/m2 (p = 0.001) and ≥30 kg/m2 (p = 0.005). Diabetes
prevalence was also elevated in the 27.5–29.9 kg/m2 stratum among
Koreans (p = 0.03) and Japanese compared to NHWs (p = 0.003).
The adjusted prevalence of hypertension and heart disease within 5
BMI categories for each population are included in the appendices
(Figs. A1 and A2). The adjusted prevalence of hypertension in the BMI
23–24.9 kg/m2 category was higher in Filipinos (p = 0.005) compared
to NHWs (Fig. A1).

The WHO Asian BMI cut points for overweight/obesity compared
to standard cut points had increased sensitivity but reduced specificity
for type 2 diabetes, hypertension and heart disease except for
BMI ≥ 27.5 kg/m2 for heart disease (Table A1). The AUROC for WHO
Asian BMI cut points compared to standard BMI cut points was signifi-
cantly higher in predicting prevalent hypertension but not for diabetes
or heart disease (Table A1).

Discussion

Using a population-based representative sample of AsianAmericans,
we found that the adjusted prevalence of overweight/obesity in
Filipinos using the WHO Asian BMI cut points is as high as or higher
than traditionally high risk racial/ethnic populations. Over half of
surveyed South Asians, Koreans, Japanese and Chinese met WHO
Asian BMI criteria for overweight/obesity. Moreover, the prevalence of
diabetes was higher among Vietnamese, Koreans, Filipinos and South
Asians than NHWs in the BMI stratum 23–24.9 kg/m2, categorized by
WHO as overweight for Asians but not for NHW, African Americans or
Hispanics. The prevalence of diabetes was also higher among Koreans,
Filipinos and Japanese in the BMI stratum 27.5–29.9 kg/m2, differential-
ly categorized as obese by WHO and overweight by the standard BMI
definition. This study suggests that Filipino, Vietnamese, Japanese,
Korean and South Asian ethnicities are priority Asian populations for
screening for overweight/obesity using the modified WHO Asian BMI
criteria.

Consistent with prior work, Filipinos had the highest prevalence of
overweight/obesity among all Asian American subgroups (Maxwell
et al., 2012; Oza-Frank et al., 2009). Filipinos also have a high burden
of type 2 diabetes and obesity-related cardiovascular disease (Karter
et al., 2013; Lee et al., 2011; Palaniappan et al., 2011). Our study noted
high rates of diabetes among Filipinos, which is consistent with past
research identifying Filipinos as at higher risk of diabetes (Karter et al.,
2013; Lee et al., 2011). The higher prevalence of self-reported diabetes
was seen at BMI ≥ 23 kg/m2 among Filipinos, which suggests that
WHO Asian BMI cut points may be important for screening for diabetes
in this population. The use of the WHO Asian BMI cut points by health
providers to screen Filipinos for overweight/obesity may be a valuable
approach to identify at-risk patients and serve as an opportunity to
counsel and intervene prior to the development of obesity-related
diseases.

Overweight/obesity is also highly prevalent among South Asians,
Koreans, Japanese and Chinese. With disparate rates of type 2 diabetes
in these Asian American groups, particularly among South Asians
(Gupta et al., 2011; Kanaya et al., 2010; Karter et al., 2013; Oza-Frank
et al., 2009; Steinbrecher et al., 2012;Wander et al., 2013), these groups
may benefit from targeted provider screening and counseling onweight
management and lifestyle changes. In view of our finding of elevated
diabetes prevalence in among Vietnamese, Korean and South Asians
with BMI of 23–24.9 kg/m2, earlier screening for diabetes among those
with BMI N23.0 kg/m2 in these subgroups may be useful clinically.

BMI is an imperfect proxy of adiposity and other anthropometric
measures such as waist circumference, waist-to-hip ratio and waist-
to-height ratio may provide additional precision to the estimation of
obesity and risk for associated conditions (Dalton et al., 2003; Gelber
et al., 2008; Lear et al., 2007). Radiographic assessments of ectopic
fat depots (i.e., visceral fat, hepatic fat and intermuscular fat) are more
closely associated to insulin resistance, systemic inflammation and inci-
dent metabolic disease than any anthropometric measures (Kanaya
et al., 2006; Koster et al., 2010;Wander et al., 2013). Since these precise
adiposity measures are impractical for large-scale epidemiologic or
surveillance studies, BMI remains an acceptable and widely used
screening tool for assessing overweight/obesity in clinical practice and
in prioritizing populations at greatest risk (Moyer, 2012; World Health
Organization, 2004). Federal prevention guidelines recommend that
clinicians use BMI or waist circumference to identify patients' obesity
status (Moyer, 2012).

Moreover, the metabolically obese normal weight phenotype
(Florez and Castillo-Florez, 2012; Lee, 2009) may be largely explained
by smaller statured Asian populations with high metabolic risk. Studies
examining the “obesity paradox,” in which being overweight or obese
may confermortality benefit relative to being normalweight in diabetes
and cardiovascular disease (Carnethon et al., 2012;Gruberg et al., 2002),
have not fully stratified by race/ethnicity with disaggregation of Asian
American populations. High rates of diabetes seen in specific Asian
American subgroups at lower BMI may suggest the need for an ethnic-
specific definition of overweight/obesity.

While we examined overweight/obesity using recommended WHO
Asian BMI cut points across all Asian groups, prior research has
suggested that Asian ethnicity-specific BMI cut points for overweight/
obesity may be warranted to best account for potential variations in
lifestyle and dietary factors and the relationship of BMI with body fat for
each Asian population (Low et al., 2009; Pan and Yeh, 2008; Razak et al.,
2007; World Health Organization, 2004). Pooled analysis of prospective
data from Asia suggests East versus South Asian differences in the associ-
ation of BMI and mortality from any cause and cardiovascular disease
(Chen et al., 2013; Zheng et al., 2011). Further research is needed to iden-
tify optimal BMI cutoffs for overweight/obesity in each Asian subgroup.

Study limitations and strengths

Our study has several limitations. Due to the cross-sectional design,
the identified associations cannot be used to infer causation. In addition,
our study relied on the analysis of self-reported height andweight used
to calculate BMI. In general, survey respondents tend to under-report
their weight and over-report their height, resulting in the under-
estimation of BMI (Connor Gorber et al., 2007; Elgar and Stewart,
2008; Merrill and Richardson, 2009). Self-reported height and weight
bias has been associated with age and sex (Elgar and Stewart, 2008;
Merrill and Richardson, 2009; Rowland, 1990), which were included
in ourmultivariatemodeling. There has been some evidence of differen-
tial bias in self-reported BMI by race/ethnicity among NHW, African
American and Hispanic groups (Gillum and Sempos, 2005; Wen and
Kowaleski-Jones, 2012), but the degree of BMI reporting bias among
Asian ethnicities is not clear. In addition, self-reported diabetes is an im-
perfectmeasure andmaybemore prone tomisclassification bias among
lower socioeconomic groups, whomay have poorer access or utilization
of healthcare (Tang et al., 2003). However, the CHIS sample contained a
large number of Asian Americans, allowing for analysis by subgroup.

Conclusions

The prevalence of overweight/obesity among Filipinos is the highest
among all Asian American groups when using the WHO Asian BMI cut
points, exceeds rates seen in NHWs and is comparable to African
American and Hispanic populations. Filipinos should be considered as
a high priority population for screening, counseling and treatment
of overweight/obesity and related conditions. South Asian, Korean,
Japanese and Chinese groups also had substantial rates of overweight/
obesity and merit consideration as additional target populations for
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clinician screening and intervention. The WHO-recommended BMI cut
point of 23 kg/m2 for Asians was associated with higher diabetes prev-
alence in some Asian groups including Vietnamese, Koreans, Filipinos
and South Asians. The WHO Asian BMI cut points of 23 kg/m2 for over-
weight and 27.5 kg/m2 for obesity may better correspond to the public
health impact of overweight/obesity among Asian Americans. Attention
in clinical practice to lower BMI cut points among Asian Americansmay
be an important factor to identify and address metabolic and cardiovas-
cular risks prior to progression to obesity-related conditions.
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Figure A.1. Weighted age, sex and nativity adjusted prevalence of hypertension by body mass index 

(BMI, kg/m2) strata for each racial/ethnic group from the 2009 California Health Interview Survey.  BMI 

strata incorporate cut-points from the standard and World Health Organization (WHO) Asian BMI scale.  

Prevalence of hypertension in each BMI strata in Asian subgroups was compared to non-Hispanic 

Whites (NHW), African Americans and Hispanics in the same BMI strata.  Statistically significant 

differences (p<0.05) are indicated as follows: *versus NHW, †versus African American, ‡ versus 

Hispanic, and ^versus NHW, African American and Hispanic.  
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Figure A.2. Weighted age, sex and nativity adjusted prevalence of heart disease by body mass index 

(BMI, kg/m2) strata for each racial/ethnic group from the 2009 California Health Interview Survey.  BMI 

strata incorporate cut-points from the standard and World Health Organization (WHO) Asian BMI scale.  

Prevalence of heart disease in each BMI strata in Asian subgroups was compared to non-Hispanic 

Whites (NHW) in the same BMI strata. Statistically significant differences (p<0.05) are indicated as 

follows: *versus NHW, †versus African American, ‡ versus Hispanic, and ^versus NHW, African 

American and Hispanic. 
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 Cut-point Sensitivity Specificity 
% 

Correctly 
Classified 

AUROC p value 

Type 2 Diabetes 

Standard BMI 
> 25.0 kg/m2 51% 69% 68% 

0.61 
0.81 

> 30.0 kg/m2 15% 94% 87% 

WHO BMI 
> 23.0 kg/m2 71% 46% 48% 

0.61 
> 27.5 kg/m2 27% 87% 82% 

Hypertension 

Standard BMI 
> 25.0 kg/m2 45% 74% 65% 

0.60 
<0.01 

> 30.0 kg/m2 12% 95% 69% 

WHO BMI 
> 23.0 kg/m2 70% 51% 57% 

0.62 
> 27.5 kg/m2 22% 89% 69% 

Heart Disease 

Standard BMI 
> 25.0 kg/m2 46% 69% 67% 

0.58 

0.99 
> 30.0 kg/m2 37% 76% 73% 

WHO BMI 
> 23.0 kg/m2 69% 45% 47% 

0.58 
> 27.5 kg/m2 21% 86% 82% 

 

Table A.1.  Sensitivity, specificity, percent correctly classified and area under receiver operating 

characteristic (AUROC) of standard and World Health Organization (WHO) Asian body mass index 

(BMI) cut-points for overweight and obesity for prevalent type 2 diabetes, hypertension and heart 

disease among Asian Americans from the 2009 California Health Interview Survey. 
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