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Abstract

Standard measures of obesity, i.e., body weight and BMI, suggest that Asian Ameri-
can people have a lower obesity prevalence than other racial groups in the
United States. However, Asian American people face a unique challenge in their pat-
tern of adiposity with central obesity, which raises the risk for multiple comorbidities,
such as type 2 diabetes, metabolic syndrome, and cardiovascular disease, at a lower
BMI compared with other populations. Several organizations recommend lower BMI
cutoffs for obesity in Asian people (BMI 225.0 or 227.5 kg/m?) instead of the stan-
dard 230.0 kg/m? threshold. The risks of obesity and related comorbidities in this
population are further influenced by diet, physical activity, perceptions of health, and
access to information and therapies. Asian-specific parameters for assessing obesity
should become a standard part of clinical practice. Asian American people should
equally be offered subgroup-specific tailored interventions owing to heterogeneity
of this population. Access to medications and surgery should be improved, in part by
updating US indications for therapies to reflect race-specific obesity thresholds and
through inclusion of Asian American people of all subtypes with lower BMI values in

clinical trials.

adiposity cutoffs have also been recommended by the International
Diabetes Federation in the assessment of central obesity within meta-

Body mass index (BMI) has been widely adopted as a screening tool
for overweight and obesity because it is correlated with other esti-
mates of adiposity in Western countries [1]. Current assessment and
management guidelines in the United States (US) recommend measur-
ing BMI as a first screening step in evaluating obesity [1]. However,
BMI is insufficient in evaluating obesity across all racial groups. A
World Health Organization (WHO) expert consultation found that
there are different associations between BMI, body fat percentage,
and health risks in Asian populations versus European populations.
The WHO panel recommended a lower BMI cutoff for obesity in
Asian people of 227.5 kg/m2 instead of the standard 230.0 kg/m2 [2],
whereas other bodies have recommended cutoffs of >25.0 kg/m?

[3-5]. Smaller race-specific waist circumferences to measure visceral

bolic syndrome in Asian people (Table 1) [6].

The goal of this review is to explore the available evidence on
obesity in Asian American individuals and subpopulations, particularly
focusing on the use of BMI and alternative measures of obesity in this
population and the need for Asian-specific cutoffs. The review also
discusses the challenges and strategies in obesity management in

Asian American people.

LITERATURE SEARCH

A narrative literature search was conducted on May 22, 2021. Search

terms included those related to background (“Asian” OR “Chinese”
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OR “Indian” OR “Filipino” OR “Vietnamese” OR “Korean” OR
“Japanese”); location (“United States” OR “US” OR “America*’); obe-
sity (“obese” OR “obesity” OR “overweight” OR “waist circumfer-
ence”); and topics of interest (“prevalence” OR “etiology” OR
“barrier*> OR “disparit*> OR “comorbidit*” OR “risk*”), which included
Medical Subject Headings (MeSH) terms ([Asian Continental Ancestry
Group AND United States] and [morbidity OR mortality OR epidemi-
ology OR comorbidity OR diabetes mellitus, type 2 OR prediabetic
state OR breast neoplasms OR hypercholesterolemia OR hyperlipid-
emias OR hypertriglyceridemia OR coronary disease OR hypertension
OR metabolic syndrome]).

The PubMed database was searched using a combination of these
key words, with results limited to 2011 through 2021 and English lan-
guage. The articles were reviewed for relevance based on the title and
abstract.

Additional references were identified from the bibliographies of
retrieved articles, through additional targeted searches, and through
author suggestions.

DISCUSSION
Pathophysiology of obesity in Asian people

Obesity rates have been increasing sharply in the US since the 1970s
[1]. Obesity is associated with adiposity-based comorbidities such as
type 2 diabetes (T2D), hypertension, cardiovascular disease, and
increased mortality [1]. Obesity is defined as the excessive accumula-
tion or abnormal distribution of body fat that affects health [7].

Increasing evidence has indicated that obesity is more than the
passive accumulation of excess weight and that it involves dysfunc-
tion of adipose tissue, the endocrine system, and the central nervous
system [8]. External factors that may influence obesity include diet
and lifestyle, socioeconomic factors, exposure to endocrine-disrupting
chemicals, drugs causing weight gain, infections, and changes in the
microbiome [8].

According to the 2019 Census Bureau, Asian American individ-
uals account for 5.7% of the US population [9]. The number of
Asian American people is projected to reach nearly 33 million by
2050 [10]. The Asian American racial group is defined as people
having origins in either East Asia, Southeast Asia, or the Indian
subcontinent [9]. Thus, this racial group is heterogenous in nature,
comprising populations from China, India, Japan, Korea, the
Philippines, and Vietnam. Asian American people are equally
diverse in socioeconomic status, which impacts access to health
care among other factors.

Asian people have been shown to gain weight centrally, at a fas-
ter rate than other ethnic groups [11]. When adjusted for age, BMI,
and total fat mass, Chinese and South Asian people (i.e., Asian people
from the Indian subcontinent) have significantly more visceral adipose
tissue than White people among Canadian men and women [12]. In
addition, Asian Indian men and women in India have a significantly

higher waist-weight ratio than White people in the US despite having
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Study Importance
What is already known?

o Obesity is a growing public health crisis driven by a com-
plex set of causes and is associated with a wide range of
comorbidities.

o Asian people have a greater propensity for gaining weight
centrally relative to other racial groups.

e Major reviews that have already been published include

Yi et al. [27] and recent reviews.

What does this review add?

e As highlighted in this review, the prevalence of obesity
among Asian American individuals is lower than for the
US general population when using current uniform BMI
criteria; however, this is misleading because the use of
Asian-specific obesity cutoffs brings the prevalence of
obesity among Asian American people in line with or
above that of the general US population.

o Obesity-related comorbidities are more prevalent and
occur at a lower BMI in Asian American people compared

with White American people.

How might these results change the direction of
research or the focus of clinical practice?

e This review article raises awareness of the lower BMI
thresholds for overweight and obesity in Asian American
people and encourages the use of Asian-specific parame-
ters for assessing obesity in clinical practice.

o This review also emphasizes the need to increase screen-
ing for obesity-related comorbidities and to improve
access to information on weight management and obesity

therapies for Asian American people.

significantly lower BMI [13], indicating a predisposition for central
adiposity.

Although obesity is associated with multiple adiposity-based
comorbidities [1], central adiposity has been shown to be more closely
associated with certain comorbidities than peripheral adiposity, and
ethnicity-specific waist circumference thresholds have been proposed
as a vital sign for cardiometabolic risk [14]. The total body fat content
of Asian people without obesity with T2D is similar to that of Asian
people without diabetes [15]. However, the proportion of visceral fat
and intra-hepatic fat is greater, likely contributing to the development
of insulin resistance and increased cardiovascular risk [15]. In Chinese
adults in Asia, waist circumference and waist-height ratio were signifi-

cantly more closely associated with the risk of T2D than BMI [16],
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TABLE 1 Definitions of obesity for the overall population and Asian individuals

BMI (kg/m?)

Asian Indian population
(Consensus Statement for

International

Asian Indians of the

Classification
Underweight
Normal range
Overweight
Obesity
Obesity class |
Obesity class Il
Obesity class Il

classification
(WHO) [2]

<18.5
218.5 and <25.0
225.0 and <30.0
>30.0
230.0 and <35.0
>35.0 and <40.0
240.0

Asian population
(WHO) [2]

<185
218.5 and <23.0
223.0 and <27.5
227.5

Metabolic and Obesity Japanese Korean population
Summit) [3] population (JASSO) [4]  (KSSO) [5]

- <185 <185

>18.0 and <23.0 218.5 and <25.0 18.5-22.9

223.0 and <25.0 - 23.0-24.9

225.0 = -

- 225.0 and <30.0 25.0-29.9

- 230.0 and <35.0 30.0-34.9

- 235.0 and <40.0 235.0

Obesity class IV -

Classification Waist circumference (cm)

International Diabetes Federation [6]

Central obesity defined as BMI > 30.0; if BMI
<30.0, then waist circumference should be
assessed

Central obesity e White, men: 294; women: >80? .

e South Asian/Chinese/Japanese, men: 290;
women: 280

240.0 -

KSSO [5]
Increased risk of comorbidity (T2D, hypertension,
and dyslipidemia) according to abdominal obesity

Men: 290; women: 285

Abbreviations: JASSO, Japan Society for the Study of Obesity; KSSO, Korean Society for the Study of Obesity; T2D, type 2 diabetes; WHO, World Health

Organization.

?In the US, the Adult Treatment Panel Ill values (102 cm for men; 88 cm for women) are likely to continue to be used for clinical purposes.

whereas waist circumference was significantly more closely associ-
ated with metabolic syndrome [17, 18]. In Korean adults, visceral fat
was more strongly associated with T2D than with waist circumference
or BMI [19]. Moreover, in a 10-year study in Japanese American peo-
ple with overweight, intra-abdominal fat, along with BMI and waist
circumference, was positively associated with the risk of T2D,
whereas subcutaneous abdominal fat and subcutaneous thigh fat had
no association [20].

Genetics play an important role in obesity pathophysiology,
including fat distribution. Genetic variants have been identified that
are related to fat distribution and cardiovascular disease risk [11].
Genome-wide association studies have identified approximately
500 loci influencing fat distribution, waist circumference, and waist-
hip ratio. Although the number of loci identified in Asian people is
very small (only 27), most of these loci do not overlap with loci identi-

fied in European and African people [21].

Burden of obesity in the Asian American population
Prevalence of obesity

Obesity has been observed to be less prevalent in Asian American

people compared with other American populations when using the
BMI cutoff for the general population (230.0 kg/m?; Table 2) [22-27].

As a result of this, as well as their relatively small population in the US
(6% in 2010) [28], Asian American people have received less attention
in the obesity literature compared with other racial groups. However,
conservatively, when using the WHO-defined BMI cutoff
(BMI = 27.5) for Asian people, obesity prevalence in Asian American
people has been found to be similar to, or higher than, that in White
people (Table 2) [22, 23, 27, 29-32]. Moreover, a survey in New York
City covering the period of 2004 and 2013 through 2014 showed that
the largest increase in the prevalence of obesity, as measured by race-
specific BMI cutoffs, was among Asian people compared with other
racial groups [32]. Differences in obesity prevalence between Asian
American ethnic groups have also been observed with the Asian-
specific BMI cutoff [27, 30, 33-35], with the highest rate of obesity
consistently seen among Filipino people (Table 2) [30,33,34]. These
results demonstrate a need for detailed ethnicity data collection for
Asian American people because the BMI cutoff may need to be differ-

ent to adequately define obesity in this population.

Comorbidities and mortality

Consistent with their increased propensity for central weight gain,
Asian people are at greater risk of obesity-related comorbidities. In a
population-based cohort aged 40 to 69 years, a study in the UK
attempted to establish race-based cutoff points for developing T2D
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TABLE 2 Studies reporting obesity prevalence with standard or race-specific obesity cutoffs in Asian American individuals covering the

period from 2011 to 2018

Data source and key relevant
findings

High BMI in Asian adults
included in NHANES
2011-2012

Reference

Aoki et al. [54, 77]

Data from the 2010-2011 CHIS
on adults with obesity

Becerra et al. [33]

Chen et al. [22] Obesity in racially and ethnically
diverse men and women
aged 54 to 93 y in the Multi-
Ethnic Study of
Atherosclerosis Sleep Cohort

(2010-2013)

Obesity in a nationally
representative sample of US
adults aged 220y in
NHANES 2011-2014

Echeverria et al. [23]

Golabi et al. [38] Adults with and without NAFLD
included in NHANES

2011-2016

Gong et al. [34] Obesity in Asian adults included

in 2013-2014 CHIS

General obesity cutoffs

BMI = 30.0 for all groups, %

e Chinese (h = 5782): 3.6

e Filipino (n = 2935): 8.9

e South Asian (h = 2288): 6.7
e Japanese (h = 652): 4.8

e Korean (n = 3827): 2.4

e Vietnamese (h = 4357): 5.4

BMI = 30.0 for all groups, %
e Chinese (h = 262): 4.6
e White (n = 828): 29.8

BMI = 30.0 for all groups, %
e Asian, US-born
(n=196): 14.1
e Asian, foreign-born, 220 y
residence (n = 531): 13.4
e Asian, foreign-born, <20 y
residence (n = 636): 11.1
e  White, US-born
(n =4121): 36.2

Race-specific obesity cutoffs

BMI = 25.0 (n = 733)

Sex, %:

e Men (n = 365):43.0

e Women (n = 368): 34.7; p < 0.05
Birthplace, %:

e US-born (n = 113):45.1

e Foreign-born (n = 620): 37.9

BMI > 27.5, %

e Chinese (h = 5782): 8.5

e Filipino (n = 2935): 20.6

e South Asian (h = 2288): 15.9
e Japanese (n = 652): 11.0

e Korean (n = 3827): 8.3

e Vietnamese (h = 4357): 9.8

BMI > 25.0 for Asian individuals, BMI = 30.0 for non-
Asian individuals, %
e Chinese (h = 262): 35.9 (BMI = 25.0)

BMI > 25.0, %

e Asian, US-born (n = 196): 43.0

e Asian, foreign-born, 220 y residence (n = 531): 45.1
e Asian, foreign-born, <20 y residence (n = 636): 38.6

Obesity: BMI = 25.0 for Asian individuals, BMI = 30.0
for non-Asian individuals, weighted % (SE)

e Asian, without NAFLD (n = 657): 26.51 (2.13)

e Asian, with NAFLD (nh = 159): 81.10 (3.23)

e White, without NAFLD (n = 1573): 15.52 (1.05)

e White, with NAFLD (n = 808): 72.41 (1.37)

Central obesity: waist circumference 290 cm for Asian
men, 294 cm for other men, 280 cm for all women,
% (SE)

e Asian, without NAFLD (n = 657): 46.97 (2.77)

e Asian, with NAFLD (n = 159): 93.52 (2.12)

e White, without NAFLD (n = 1573): 68.22 (1.73)

e White, with NAFLD (n = 808): 98.46 (0.60)

BMI = 27.5

Ethnicity, %

e Chinese (n = 1128): 17.3

e Filipino (n = 562): 33.8

e Japanese (n = 534): 32.0

e Korean (n =442):12.8

e Vietnamese (h = 524): 17.9
e Other Asian individuals (n = 810): 25.9
Sex, %

e Men(n=1751):284

e Women (n = 2249): 20.2

(Continues)
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TABLE 2

Reference

Janevic et al. [24]

Liu et al. [29]

McEligot et al. [78]

Mui et al. [30]

Ogden et al. [79]

(Continued)

Data source and key relevant
findings

Obesity in women in New York
City who gave birth in
2010-2014

Nationally representative sample
of US adults aged 20 y or
older in NHANES 2011-
2018; n = 21,093, 2732
were non-Hispanic Asian
(5.6%), 7757 were non-
Hispanic White (64.8%) (data
here reported from
2017-2018)

Obesity (definition unclear but
no distinction for Asian
individuals made) at a
metropolitan university from
fall 2006 to fall 2013

Obesity prevalence in the
2002-2015 National Health
Interview Surveys

Data from NHANES 2011-2014

CBES\T\/
SOCIETY

DISPARITIES IN OBESITY AMONG ASIAN AMERICAN INDIVIDUALS

General obesity cutoffs

BMI = 30.0 for all groups, %

e All Asian: US-born
(n=72,461): 5.8

o All Asian: foreign-born: 4.7

e Indian: US-born
(n=9892):7.5

e Indian: foreign-born
(n=17,766): 11.2

e Chinese: US-born
(n=4212):4.0

e Chinese: foreign-born
(n =40,817): 1.2

e White: US-born
(n =129,279): 9.7

e White: foreign-born
(n = 49,072): 8.0

Waist circumference 2102 cm
for men, 288 cm for women,
% (95% Cl)

e Asian: 31.9 (29.1-34.7)

e Asian men: 21.3 (17.7-24.8)

e Asian women: 41.0
(36.4-45.6)

o White: 59.9 (55.0-64.8)

e  White men: 54.0 (46.9-61.0)

e  White women: 65.8
(59.8-71.8)

BMI = 30.0 for all groups, %
e Asian (n = 1016): 6.3
e White (n = 1454): 4.7

BMI = 30.0 for obesity in adults
aged 220y, % (n values not
reported)

e Asian: 11.7

e Asian men: 11.2

e Asian women: 11.9

e White: 34.5 (significantly
different from Asian
individuals)

e White men: 33.6 (significantly
different from Asian
individuals)

e  White women: 35.5
(significantly different from
Asian individuals)

Race-specific obesity cutoffs

BMI > 27.5 for Asian individuals, BMI = 30.0 for non-
Asian individuals, % (95% ClI)

e Asian: 34.2 (29.8-38.6)

e Asian men: 37.2 (30.4-43.9)

e Asian women: 31.5 (26.4-36.7)

o White: 42.2 (36.8-47.6)

e  White men: 44.7 (36.8-52.6)

e  White women: 39.8 (33.7-46.0)

BMI > 27.5 for Asian individuals, BMI > 30.0 for non-
Asian individuals, %

e Asian Indian (h = 4819): 19.8

e Chinese (n = 4473): 15.0

e Filipino (n = 4293): 34.7

e Other Asian (n = 8024): 19.8

e Whites (n = 199,767): 28.1

(Continues)
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TABLE 2

Reference

Pu et al. [31]

Rodriguez et al. [25]

Rummo et al. [32]

Sa et al. [80]

Tung et al. [26]

Vargas [50]

Yi et al. [27]

(Continued)

Data source and key relevant
findings

Obesity in pregnant women in
2007-2012 in the electronic
health records of a large
mixed-payer ambulatory care
organization in Northern
California

Obesity (BMI 2= 30.0) in
participants in the
prospective community-
based Multi-Ethnic Study of
Atherosclerosis aged 45-84 y
and without known clinical
cardiovascular disease at
baseline

Obesity prevalence among New
York City adults aged 220 y
in 2013-2014

Obesity (BMI = 30.0) in a
nationally representative
sample of 319,342 US
college students (mean age
20.4 y; 67.7% female) from
fall 2011 to spring 2015

Obesity (BMI = 30.0) in adults
eligible for T2D screening
(age 245 y) in 2012-2014

Comparison of BMI categories of
obesity in adult Filipino
American individuals in New
Jersey in 2014

Age-standardized prevalence of
obesity (BMI = 27.5 for Asian
American individuals
[n = 783], BMI = 30.0 for
White individuals [n = 3525])
in New York City in 2012

General obesity cutoffs

BMI = 30.0 for all groups, %

e Asian Indian (h = 5069): 4.7
e Chinese (n = 3206): 1.1

e Filipino (n = 1096): 9.2

e Japanese (n = 682): 1.0

e Korean (n = 462): 2.5

e Vietnamese (n = 460): 1.5
o White (n = 9011): 9.6

BMI 2 30.0 for all groups, %

e Chinese (h = 795): 4.3

o White (n = 2580): 27.7;
p < 0.001 (comparing racial
and ethnic differences in
demographic and clinical
characteristics)

BMI = 30.0 for all groups for
spring 2015 only, % (95% Cl)
(subgroup n values not
reported)

Asian: 6.3 (5.7-6.9)

e White: 9.8 (9.5-10.1)

BMI 2 30.0 for all groups,
weighted %

e Asian (n = 9310): 59.7

e White (n = 414,638): 71.2

BMI = 30.0, %

e Overall (n =210): 9.5
e Men(n=76):158

e Women (n = 34): 6.0

BMI = 30.0 for all groups, %
(95% Cl) (subgroup n values
not reported)

East Asian: 8.1 (5.6-11.6)
South Asian: 12.9 (7.6-20.9)
Southeast Asian: 2.3 (0.5-9.5)
e All Asian: 10.3 (7.6-13.7)

e White: 19.2 (17.1-21.6)

Ol A D WILEYL

Race-specific obesity cutoffs

BMI 2> 27.5 for Asian individuals, BMI > 30.0 for non-
Asian individuals, %

e Asian Indian (n = 5069): 11.5

e Chinese (h = 3206): 2.8

e Filipino (n = 1096): 16.4

e Japanese (n = 682): 2.8

e Korean (n = 462): 4.8

e Vietnamese (n = 460): 5.0

o White (n = 9011): 9.6

BMI 2> 27.5 for Asian individuals, BMI > 30.0 for non-
Asian individuals, % (95% CI)

e Asian men (n = 81): 18.0 (13.6-38.9)

e Asian women (n = 117): 32.7 (24.6-41.9)

e  White men (n = 231): 32.0 (25.0-39.9)

e White women (n = 268): 23.4 (18.5-29.0)

BMI > 27.5, %

e Overall (n = 210): 25.2
e Men(n=76):316

e Women (n = 34): 21.6

BMI > 27.5 for Asian individuals, BMI > 30.0 for non-
Asian individuals, % (95% ClI) (subgroup n values
not reported)

e East Asian: 14.1 (10.7-18.4)

e South Asian: 19.7 (13.5-27.8)

e Southeast Asian: 19.0 (8.0-38.7)

e All Asian: 17.3 (14.1-21.2)

e White: 19.2 (17.1-21.6)

Abbreviations: CHIS, California Health Interview Survey; NAFLD, nonalcoholic fatty liver disease; NHANES, National Health and Nutrition Examination
Survey; T2D, type 2 diabetes; WHO, World Health Organization.

equivalent to set cutoffs for White people (BMI of 30.0 kg/m? or
waist circumference 102 cm in men and 88 cm in women). The equiv-
alent cutoffs for South Asian people were much lower, with BMI of
25.2 kg/m? or waist circumference of 90.4 cm for men and 84.0 cm
for women [36], demonstrating that South Asian people are suscepti-
ble to comorbidities with lower levels of weight gain than White
people. In the US, the Centers for Disease Control and Prevention

(CDC) reported the prevalence of diagnosed T2D for adults

(2017-2018) to be higher for Asian American compared with White
individuals in both sexes and after age adjustment (9.2% vs. 7.5%) [37].
Despite having a consistently lower BMI, Asian American people, as an
aggregated group, have a higher prevalence of T2D, gestational diabe-
tes, dyslipidemia, hypertension, and sleep apnea than White people
(Table 3) [22, 23, 25, 31, 38-40]. Disparities exist between the sub-
groups of Asian American people in terms of risk of comorbidities and

are discussed in more depth in the following section.
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TABLE 3 Studies in Asian and non-Asian (only White individuals shown) populations comparing the prevalence of comorbidities with BMI in

the US

Reference Population

Chen et al. [22] Men and women aged 54-93 y
in the Multi-Ethnic Study of
Atherosclerosis Sleep

Cohort (2010-2013)

Chen et al. [39] Community-based cross-
sectional study of 2053
adults in the Multi-Ethnic

Study of Atherosclerosis

Echeverria et al. [23] Obesity in a nationally
representative sample of
US adults aged 220y in
NHANES 2011-2014

Golabi et al. [38] Adults with and without
NAFLD included in

NHANES 2011-2016

Pu et al. [31] Pregnant women in 2007-2012
included in the electronic
health records of a large
mixed-payer ambulatory
care organization in

Northern California

Obesity (according to BMI or waist
circumference)

BMI, mean (SD)
e Chinese (n = 262): 24.2 (3.3)
o White (n = 828): 28.1 (5.4)

BMI, mean (SD)

e Chinese (n = 249): 24.2 (3.3)

e White (n = 740): 28.0 (5.2)
Waist circumference (cm), mean (SD)
e Chinese (n = 249): 88.4 (9.7)

o White (n = 740): 98.9 (14.9)

BMI: 18.5 to <25.0, %

e Asian, US-born (n = 196): 57.0

e Asian, foreign-born, 220y
residence (n = 531): 54.9

e Asian, foreign-born, <20y
residence (n = 636): 61.4

e White, US-born (n = 4121): 29.2

BMI, mean (SE)

e Asian, without NAFLD (n = 657):
23.23(0.21)

e Asian, with NAFLD (n = 159):
28.67 (0.30)

o White, without NAFLD
(n = 1573): 25.88 (0.13)

e White, with NAFLD (n = 808):
34.58 (0.30)

Waist circumference (cm), mean (SE)

e Asian, without NAFLD (n = 657):
83.81(0.52)

e Asian, with NAFLD (n = 159):
99.51(0.52)

¢ White, without NAFLD
(n = 1573): 92.02 (0.42)

o White, with NAFLD (n = 808):
114.96 (0.63)

BMI < 25.0, %

e Asian Indian (n = 5069): 71.9
e Chinese (n = 3206): 91.1

e Filipino (n = 1096): 69.9

e Japanese (n = 682): 92.5

e Korean (n = 462): 87.5

e Vietnamese (n = 460): 88.9

e White (n = 9011): 70.1

Obesity-related comorbidities

Diagnosed sleep apnea, %

e Chinese (n =9): 3.4

e White (n = 89): 10.8

Apnea-hypopnea index (events/h), mean (SD)
e Chinese (n = 241): 16.0 (16.6)

e White (h = 734): 13.3 (15.5)

T2D, %

e Chinese (n = 249): 15.5

e White (n = 740): 11.3

Hypertension, %

e Chinese (n = 249): 46.2

e White (n = 740): 48.5

Apnea-hypopnea index (events/h), median (IQR)
e Chinese (n = 249): 10.3 (3.6-21.7)

e White (n = 740): 7.5 (2.9-17.3)

T2D, %

e Asian, US-born (n = 196): 5.8

e Asian, foreign-born, 220 y residence (n = 531): 18.5
e Asian, foreign-born, <20 y residence (n = 636): 11.8
e White, US-born (n = 4121): 10.5

T2D, % (SE)

e Asian, without NAFLD (n = 657): 9.39 (1.50)

e Asian, with NAFLD (h = 159): 30.87 (2.96)

o White, without NAFLD (n = 1573): 5.32 (0.61)
o White, with NAFLD (n = 808): 28.36 (2.01)
Hypertension (%), mean (SE)

e Asian, without NAFLD (n = 657): 31.02 (1.86)

e Asian, with NAFLD (n = 159): 62.65 (4.09)

o White, without NAFLD (n = 1573): 35.19 (1.57)
o White, with NAFLD (n = 808): 65.41 (2.19)
Hyperlipidemia (%), mean (SE)

e Asian, without NAFLD (n = 657): 56.99 (2.23)

e Asian, with NAFLD (n = 159): 83.53 (3.04)

e White, without NAFLD (n = 1573): 60.28 (1.58)
o White, with NAFLD (n = 808): 83.24 (1.16)
Metabolic syndrome (%), mean (SE)

e Asian, without NAFLD (n = 657): 11.13 (0.99)

e Asian, with NAFLD (n = 159): 52.44 (3.87)

e White, without NAFLD (n = 1573): 13.42 (0.76)
o White, with NAFLD (n = 808): 65.29 (2.16)

Gestational diabetes, %

e Asian Indian (n = 5069): 17.8
e Chinese (n = 3206): 16.4

o Filipino (n = 1096): 18.8

e Japanese (n = 682): 8.5

e Korean (n =462):12.1

e Vietnamese (n = 460): 18.7

e White (n = 9011): 7.0

(Continues)
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Obesity (according to BMI or waist

Reference Population circumference)

Rodriguez et al. [25] Participants in the prospective
community-based Multi-
Ethnic Study of
Atherosclerosis aged 45-84 y
and without known clinical

cardiovascular disease at

Mean BMI, % (SD)
e Chinese (n = 795): 24.0 (3.3)
e White (n = 2580): 27.7 (5.1)

Obesity-related comorbidities

T2D, %

e Chinese (n = 795): 29.9
e  White (n = 2580): 17.2
Hypertension, %

e Chinese (n = 795): 37.4
e White (n = 2580): 38.4

baseline
Silbiger et al. [40] Coronary artery disease risk Mean BMI T2D, %
factors and angiograms of e South Asian (n = 520): 26.8 e South Asian (n = 520): 55

South Asian individuals and
White individuals
consecutively referred with
stable angina pectoris or
acute coronary syndrome in
New York City

e White (n = 219): 29.6; p < 0.001

e White (n = 219): 31.1; p < 0.001
Hypertension, %

e South Asian (n = 520): 77.5

o White (n = 219): 68.5; p = 0.01
Obesity, %

e South Asian (n = 520): 63.1

o White (n = 219): 44.3; p < 0.001
Dyslipidemia, %

e South Asian (n = 520): 75.6

o  White (n = 219): 61.6; p < 0.001

Abbreviations: NAFLD, non-alcoholic fatty liver disease; NHANES, National Health and Nutrition Examination Survey; T2D, type 2 diabetes.

The influence of the subtype of Asian American on
incidence of obesity and comorbidities

Despite the diversity of Asian American subpopulations, the majority
of studies still group them into one large category, potentially missing
important heterogeneity in disease burden and risk. However, studies
are emerging to identify subpopulation-specific health concerns.

In a study of 47,970 adults in California, being Chinese, Korean,
or Vietnamese was associated with a lower prevalence of obesity
compared with non-Hispanic White individuals. Among Asian people,
compared with being Chinese, being Japanese or Filipino was associ-
ated with a higher prevalence of obesity [34].

A retrospective analysis of more than 95,000 patient records from
Asian American and non-Hispanic White people showed that, among
Asian subpopulations, Asian Indian and Filipino people had the highest
average BMI for both women and men [41]. Equally, Asian Indian and
Filipino people emerged as having the highest prevalence of T2D
(21.3% and 25.3%, respectively) compared with the non-Hispanic White
population (8.1%) or Asian American people as a combined group
(14.3%), even after adjustment for age and BMI. These results mirror a
parallel study evaluating T2D prevalence by BMI groups in the US. T2D
prevalence, adjusted for age, sex, and birthplace, was significantly higher
for Filipino, Korean, South Asian, and Vietnamese people with BMI of
23.0 to 24.9 and for Chinese, Filipino, Japanese, Korean, South Asian,
and Vietnamese people with BMI of 25.0 to 27.49 compared with
White people in these same BMI ranges [35]. A study evaluating T2D
risk in Native Hawaiian people compared the effect of mixed ancestry
in adults aged 50 years or older [42]. Asian admixture was associated
with a higher risk for T2D than for any other admixture or for Native
Hawaiian people alone, independent of BMI status, diet, and other

known lifestyle-related factors [42].

An evaluation of racial and ethnic differences in the relative con-
tribution of risk factors for gestational diabetes mellitus (GDM) among
Asian subpopulations (Asian Indian, Chinese, Filipino, Japanese,
Korean, and Vietnamese) and non-Hispanic White people revealed
that age-adjusted GDM was most prevalent among South Asian
people (19.3%) [31]. This was followed closely by Filipino (19.0%) and
Vietnamese (18.8%) populations, with the percentage of non-Hispanic
White people with GDM reported as 7.0%. Among Asian American
people, the frequency of obesity (BMI 227.5) varied from 2.8% in the
Japanese and South Asian populations to 16.4% in the Filipino popula-
tion [31].

A systematic review, published in 2013, analyzing the available lit-
erature on overweight, obesity, and T2D in Asian American subtypes
concluded that, similar to the aforementioned studies, of all the sub-
groups, Filipino people had the highest reported mean BMI compared
with the other subgroups [43]. However, Asian Indian people with
BMI = 30 had the highest rates of diabetes [43].

Collectively, these studies indicate the heterogeneity among
Asian American populations and highlight the need for further
efforts to analyze and understand overweight, obesity, and associ-
ated comorbidities of each racial subgroup within the Asian Ameri-

can population.

Impact of sex on obesity

The role of sex in the context of race and obesity is less clear. Accord-
ing to the CDC, in 2013 through 2016, the proportion of Asian Ameri-
can people who were over 20 years old and had obesity (BMI > 30.0)
was lower for men than for women (10.9% vs. 13.6%), whereas the

proportion of Asian people who were classified as having overweight



DISPARITIES IN OBESITY AMONG ASIAN AMERICAN INDIVIDUALS

LERVIBSE Obesity (ol

(BMI = 25.0) was higher for men than for women (39.0% vs. 23.0%)
[44]. During 2004 through 2014 in New York City, obesity prevalence
measured using race-specific BMI cutoffs showed a greater change
over time in Asian women than in Asian men (65.2% vs. 17.6%) [32].
A national survey covering 2011 through 2018 also found that obe-
sity prevalence increased across race and sex groups significantly,
using race-specific BMI cutoffs [29]. However, BMI increased signifi-
cantly for Asian men and women, whereas waist circumference
increased significantly only for Asian men [29]. This is in accord with
CDC data from 2018, showing that the age-adjusted prevalence of
T2D (10.0% vs. 8.5%) and the age-adjusted mortality rate linked to
T2D (19.0 vs. 12.7 per 100,000) were both higher for Asian men than
for Asian women [37]. Further work is needed to separate the effects

of race and sex on obesity and related comorbidities.

Challenges in managing obesity in Asian American
individuals

Race-specific obesity criteria

There are factors specific to Asian American individuals that add to
the challenges in obesity management in this population. Foremost is
the limited awareness among physicians in the US of the lower BMI
obesity threshold for Asian individuals, as suggested by the paucity of
articles identified in this review and the many articles published in the
last decade that continue to use the BMI obesity threshold for the
general population when assessing obesity (Table 2).

Physical activity and exercise

Environmental factors such as physical activity and diet also influ-
ence obesity management in Asian American individuals. Unfortu-
nately, data on physical activity in Asian American individuals are
limited [45]. In a nationwide survey, the prevalence of Asian Ameri-
can individuals reporting no physical activity increased from 21.5%
(in 2011-2012) to 32.4% (in 2015-2016), which was paralleled by a
decrease in the prevalence of those with normal weight
(BMI < 25.0), from 60.5% (in 2011-2012) to 55.3% (in 2015-2016)
[46]. In Houston, Texas, Asian people were less likely than White
people to have sufficient levels of physical activity (38.6%
vs. 49.9%), and Asian immigrant people were also less likely to be
physically active compared with US-born Asian people [45]. A study
in 2007 through 2009 found no association between self-reported
moderate-to-vigorous-intensity physical activity and obesity among
Asian men and women, in contrast to inverse associations found in
most other groups, suggesting that factors other than physical activ-
ity and exercise may be more important for Asian people or that
there may be errors or bias in these self-reported data [47]. These
results indicate a need for more data on exercise in managing obesity
in Asian American people and suggest that diet may be an important

environmental factor.

Diet

The influence of diet on obesity is significant, and the high carbohy-
drate intake in Asian diets has been associated with T2D and meta-
bolic disease [48, 49]. Among Filipino American people in New Jersey,
fat intake decreased and carbohydrate intake increased with age at
the time of migration to the US, but this had no significant effect on
total calorie intake [50]. In a study of Japanese American people,
developing obesity was positively associated with total and simple
carbohydrate intake, as well as inversely associated with intake of
vegetable protein and complex carbohydrates [51]. A study of stu-
dents and their mothers in Chinese language schools in the San Fran-
cisco Bay Area found that low levels of maternal acculturation,
i.e., the extent to which minority groups have adapted their lifestyles
to a new environment, and unhealthy food choices were predictors of
high BMI in Chinese American children, although the relationship
between maternal acculturation and diet was unclear [52]. For South
Asian people in Europe, migration led to an increase in fat intake and
a reduction in carbohydrates and fiber, with carbohydrates derived
from more refined sources post-migration [53], suggesting that migra-

tion has a direct impact on diet and the risk of obesity.

Acculturation

Obesity in Asian American people is also influenced by length of resi-
dence in the US and acculturation. BMI is higher in US-born Asian
people than in foreign-born Asian people in the US (Table 2) [23,
24, 54]. BMl is also higher in Asian people who have resided in the US
for at least 20 years versus fewer than 20 years [23]. Additionally,
mean BMI and prevalence of obesity were shown to increase among
Asian people in successive generations in the US [55]. A study looking
at second-generation Japanese American people found that they had
higher BMI and fasting insulin compared with first-generation
Japanese American people and Japanese people residing in Japan
[56]. The prevalence of obesity, metabolic syndrome, and T2D also
increased with each generation after migration to the US [56].

Role of cultural beliefs

Potential cultural challenges in obesity management can also emerge
from a lack of knowledge or misperceptions on obesity and its comor-
bidities. South Asian American people may underestimate their weight
status and weight-related health consequences, consistent with find-
ings from the general population in the US [57]. Although weight
stigma is a pervasive problem among people with obesity, there is lim-
ited literature available on the impact of overweight or obesity on the
health outcomes among Asian American people. Among Chinese
immigrant mothers of young children in the US, culture-specific feed-
ing beliefs and practices (specifically, offering children their favorite
foods and valuing plumper children) were negatively associated with

mothers’ perceptions of their children’'s body size [58]. Over the
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longer term, analysis of data from foreign-born Asian American people
who participated in the National Health Interview Surveys in 1994
through 2009 showed that, in cohorts based on duration of residence
in the US, older cohorts had improving self-rated health while also

having increasing obesity [59].

Strategies for managing obesity in Asian American
people

Screening for overweight or obesity in Asian American
people

Multiple strategies can be implemented for managing obesity in
Asian American people. Of immediate concern is the need to iden-
tify overweight and obesity in Asian American people. Therefore,
development of national guidelines with appropriate BMI criteria
should be considered. Until then, international guidelines for Asian
people should be used for assessing overweight and obesity in Asian
American people (Table 1). These BMI criteria should also be supple-
mented with the use of appropriate waist measurements and body
composition analysis (if available) [60]. An added benefit is that body
composition analysis can provide an estimate of resting metabolic
rate [61] that could guide appropriate dietary counseling. The stan-
dard assessment of energy requirement [61] does not take into
account the lower absolute resting energy expenditure in Asian peo-

ple compared with White people [62].

Lifestyle interventions

Lifestyle interventions relevant to Asian people with obesity are key
to obesity management. Any lifestyle intervention should include
three components: diet, physical activity, and behavior modification
[63]. Dietary recommendations are most challenging owing to cultural
differences. Traditional Asian Indian diets, for example, can have an
excess of saturated fats, sugar, and refined carbohydrates and can be
low in protein [64]. Therefore, when creating a nutrition plan, cultur-
ally sensitive content may assist with adherence [65, 66]. In programs
for T2D prevention in Chinese-speaking immigrants in New York [66]
and atherosclerotic cardiovascular disease prevention in South Asian
people in Chicago [65], the use of native-language reading materials
as well as culturally tailored interactive sessions on physical activity
and dieting advice was shown to be highly effective in improving out-
comes. Both programs also encouraged family involvement to
improve adherence [65, 66]. In the program for Chinese-speaking
immigrants with prediabetes, participants achieved significant weight
loss after 6 months that was maintained after 12 months compared
with a control group receiving only mailed diabetes-prevention infor-
mation [66]. Participants in the program for South Asian people with
increased atherosclerotic cardiovascular disease risk showed signifi-
cant weight loss at 6 months compared with a control group receiving

printed materials only, and study retention was an impressive 100%
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[65]. Both studies indicate the importance of engagement, language,
and family participation in influencing program retention and health
outcomes.

Screening for obesity-related comorbidities is also important to
manage those at risk. However, despite their higher risk of T2D, Asian
American people were shown to be significantly less likely than other
groups to receive recommended T2D screening based on the criteria
of age 2 45 years or age < 45 years with BMI = 25.0 [26]. Therefore,
improved screening for related comorbidities should be a part of any
obesity program directed toward Asian American people with a focus
on subgroups at particular risk, such as Filipino and South Asian
people.

Antiobesity medications

Antiobesity medications (AOMs) are a useful tool in obesity manage-
ment [1]. Orlistat was shown to significantly reduce body weight and
improve glycemic control in Chinese people with overweight and obe-
sity and newly diagnosed T2D [67]. In a meta-analysis of randomized
controlled trials, glucagon-like peptide-1 receptor agonists (liraglutide,
dulaglutide, exenatide, and lixisenatide) were effective in reducing
weight in Asian people with T2D and obesity [68]. The recent Sema-
glutide Treatment Effect in People with obesity (STEP) 6 trial also
showed that Japanese and South Korean people with overweight and
obesity had superior and clinically meaningful reductions in body
weight with semaglutide compared with placebo [69]. In a study of
the electronic health records of 2,248,407 adults in the US eligible for
AOMs, White people were prescribed these medications at almost
twice the rate of Asian people, although in both racial groups it was
<2% [70]. This disparity is likely exacerbated by the use of eligibility
criteria in the US that do not consider race: only BMI = 30.0 or BMI
>27.0 with comorbidities [71, 72]. Studies of AOMs in Asian people
with lower BMI (<27.0) are lacking. Therefore, pharmaceutical compa-
nies should consider performing clinical trials in Asian people with
BMI of <27.0 as well as seeking approval for AOMs in indications with
lower Asian-specific BMI limits to ensure that these therapies are

available to the Asian population.

Bariatric surgery

Bariatric surgery has been reported to be effective in improving
weight and glycemic control in Asian people with T2D and BMI = 30.0
[73]. In a US study using data for 1,729,245 bariatric-surgery-eligible
participants extracted from the hospital discharge Healthcare Cost
and Utilization Project-National (Nationwide) Inpatient Sample
(HCUP-NIS) data set (2008-2016), Asian people were significantly less
likely to receive inpatient bariatric surgery than White people after
adjusting for demographic, socioeconomic, and clinical variables [74].
In the US, bariatric surgery is recommended for people with
BMI = 40.0 or 235.0 with a related comorbidity, again regardless of
race [1, 71, 72]. The BMI cutoff for bariatric surgery for the treatment
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of obesity in Asian countries is considerably lower (BMI > 32.5-37.5
or 230.0-32.5 with one or more related comorbidities) [75]. Therefore,
there should be an effort to develop race-specific US guidelines for
obesity therapies, for both AOMs as well as bariatric surgery, to

improve access for Asian people.

CONCLUSION

The prevalence of obesity among Asian American people is lower than
for the US general population when using current uniform BMI cri-
teria; however, this is misleading because the use of Asian-specific
obesity cutoffs brings the prevalence of obesity among Asian Ameri-
can people in line with, or above, that of the general US population.
Therefore, there is a need to broaden awareness among health care
providers of the lower BMI thresholds for overweight and obesity in
Asian American people and for more research on the burden of obe-
sity among Asian American people.

Attention in clinical practice to lower BMI cutoff points among
Asian American people may be an important factor to identify and
address metabolic and cardiovascular risks prior to progression to
obesity-related comorbidities. The American Diabetes Association in
its position statement suggestsd that lower BMI cutoffs (223) should
be applied to Asian American people when screening for GDM and
T2D [76]. Further research is equally needed to identify optimal BMI
cutoffs for overweight and obesity in each Asian subgroup.

Filipino people in particular, along with South Asian people, have
been identified as subgroups at high risk of obesity and diabetes. Greater
efforts are required to boost specific screening for comorbidities and to
improve access to information on weight management and personalized

treatment plans for obesity in Asian American subpopulations.O
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