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Objective. The aim of this study was to examine the association between religiosity and overweight or
obese body mass index among a multi-religious group of Asian Indian immigrants residing in California.

Methods. We examined cross-sectional survey data obtained from in-language telephone interviews with
3228 mostly immigrant Asian Indians in the 2004 California Asian Indian Tobacco Survey using multivariate
logistic regression.
Results. High self-identified religiosity was significantly associated with higher BMI after adjusting for
socio-demographic and acculturation measures. Highly religious Asian Indians had 1.53 greater odds (95%
CI: 1.18, 2.00) of being overweight or obese than low religiosity immigrants, though this varied by religious
affiliation. Religiosity was associated with greater odds of being overweight/obese for Hindus (OR 1.54; 95%
CI: 1.08, 2.22) and Sikhs (OR 1.88; 95% CI: 1.07, 3.30), but not for Muslims (OR 0.69; 95% CI: 0.28, 1.70).

Conclusions. Religiosity in Hindus and Sikhs, but not immigrant Muslims, appears to be independently
associated with greater body mass index among Asian Indians. If this finding is confirmed, future research
should identify potentially mutable mechanisms by which religion-specific religiosity affects overweight/
obesity risk.
© 2013 Elsevier Inc. All rights reserved.
Introduction

Asian Indians are one of the fastest growing ethnic groups in the
U.S. (Barnes et al., 2008; Palaniappan et al., 2010). California has
the largest state population of Asian Indians with over 528,000
people (U.S. Census Bureau, 2011). Compared to other racial/ethnic
groups in the U.S., Asian Indians have greater risk of obesity-related
conditions, such as diabetes mellitus and coronary heart disease
(Flowers et al., 2010; Holland et al., 2011; Joshi et al., 2007; Misra
et al., 2010; Mohanty et al., 2005; Palaniappan et al., 2010). Physical
inactivity, diets low in fruits and vegetables, and a genetic predispo-
sition to insulin resistance and central adiposity are believed to con-
tribute to this disparity (Daniel and Wilbur, 2011; Fernandez et al.,
2011; Ghai et al., 2012; Joshi et al., 2007; Ye et al., 2009).

Ninety-three percent of Asian Indian adults in the U.S. are foreign-
born (Barnes et al., 2008). Similar to other immigrant groups who
ine Division of General Internal

rmal).
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may face language and cultural barriers from participating in wider
American society, Asian Indian immigrants may initially be involved
in activities that revolve around traditional norms, such as participation
in customary religious services in order to obtain social and other
supports (Basch et al., 1994; Fekete and Williams, 2012; Kim, 1987;
Pollard et al., 2003; Zhou, 1992). Immigrantsmay also adhere to dietary
practices similar to those prescribed by their religious traditions (Fekete
andWilliams, 2012; Raj et al., 1999). For example,Muslimsmay abstain
from alcohol or avoid pork, and Hindus and Sikhs may eat only plant
foods (Eliasi and Dwyer, 2002; Jonnalagadda and Diwan, 2002;
Raymond and Sukhwant, 1990). However, as immigrants increase
their exposure to Western cultural practices, they may adopt less
healthy food choices found in their host country (Akresh, 2007; Batis
et al., 2011; Guendelman et al., 2011; Kim et al., 2007; Lv and Cason,
2004). For Asian Indians, this may mean reduced intake of plant foods
or altered meal patterns that may increase risk for overweight/obesity
and obesity-related conditions (Garduno-Diaz and Khokhar, 2012;
Garduño-Diaz and Khokhar, 2012; Karim et al., 1986; Raj et al., 1999).

Religiosity in diverse racial/ethnic groups has been associated with
greater body weight and/or overweight/obesity, and may influence
overweight/obesity status among Asian Indians. Religious participation

http://dx.doi.org/10.1016/j.ypmed.2013.06.003
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Table 1
Characteristics of Asian Indian adults in California in total (n = 3228) and analytic
(n = 2213) samples, CAITS 2004.

Characteristic Total
weighted % or
mean, SE (n)

Analytic
weighted % or
mean, SE (n)

p-value§

Age, mean in years 37.03, 0.26 (3199) 38.09, 0.32 (2213) 0.82
18–29 years 37.3 (829) 33.6 (483) 0.18
30–39 years 28.1 (1192) 28.7 (853) 0.76
40–49 years 16.9 (574) 18.2 (426) 0.59
50+ years 17.6 (604) 19.5 (451) 0.43

Sex
Male 52.0 (1782) 52.3 (1236) 0.87
Female 48.0 (1446) 47.7 (977) 0.88

Marital status
Married 73.4 (2502) 79.0 (1857) b0.05
Divorced 2.3 (78) 1.8 (42) 0.86
Widowed 1.8 (60) 2.2 (48) 0.88
Separated 0.6 (21) 0.4 (9) 0.94
Never married 20.5 (514) 15.9 (244) 0.13
Member of unmarried couple 1.4 (38) 0.7 (13) 0.84

Educational attainment
Less than high school 5.6 (158) 6.5 (122) 0.76
High school degree 6.5 (192) 6.4 (131) 0.97
Some college/tech 10.2 (279) 8.4 (154) 0.54
College degree 31.3 (998) 30.3 (666) 0.67
Graduate/professional degree 46.4 (1604) 48.4 (1140) 0.30

Annual household income
b$20 K 9.5 (240) 9.3 (161) 0.94
$20–$50 K 17.6 (454) 17.1 (311) 0.86
$50–$75 K 17.0 (447) 17.2 (319) 0.94
$75–100 K 22.4 (599) 23.6 (450) 0.64
>$100 K 33.5 (1021) 32.8 (724) 0.76

Health status
Excellent 38.4 (1232) 37.4 (828) 0.65
Very good 36.1 (1174) 37.0 (812) 0.68
Good 19.4 (631) 19.7 (446) 0.90
Fair 4.8 (147) 4.8 (101) 1.00
Poor 1.2 (42) 1.2 (26) 1.00

Health insurance
Yes 89.5 (2903) 89.1 (1988) 0.65
No 10.5 (298) 10.9 (211) 0.89

Cigarette smoking status
Current smoker 5.4 (168) 4.1 (92) 0.65
Past smoker 9.4 (342) 9.5 (232) 0.97
Never smoker 85.2 (2715) 86.4 (1889) 0.25

Birth country
USA or Westernized country 10.1 (306) 2.1 (41) 0.09
India or non-Westernized
country

89.9 (2848) 97.9 (2172) b0.05

Acculturation items
Years lived in the U.S., mean** 12.48, 0.20 (2951) 12.10, 0.23 (2213) 0.97
Percentage lifetime in U.S.,
mean**

32.23, 0.48 (2951) 30.71, 0.53 (2213) 0.96

Acculturation scale −11-item,
0–100 range, mean***

39.02, 0.38 (2712) 36.16, 0.38 (2213) 0.92

0–20 scale score 12.3 (318) 14.0 (295) 0.54
>20–40 scale score 43.2 (1187) 47.6 (1064) 0.04
>40–60 scale score 31.8 (864) 30.9 (686) 0.70
>60–100 scale score 12.7 (343) 7.5 (168) 0.08

Religious self-identification
I believe that I am a religious person
Strongly agree 42.9 (1262) 44.5 (967) 0.45
Somewhat agree 36.4 (1091) 35.5 (796) 0.69
Neither agree or disagree 8.2 (256) 7.9 (187) 0.91
Somewhat disagree 7.3 (220) 7.2 (164) 0.97
Strongly disagree 5.3 (145) 4.9 (99) 0.89

Religious beliefs
My spiritual beliefs are the foundation to my approach to life
Strongly agree 53.6 (1567) 55.6 (1232) 0.29
Somewhat agree 30.3 (888) 29.4 (650) 0.70

Table 1 (continued)

Characteristic Total
weighted % or
mean, SE (n)

Analytic
weighted % or
mean, SE (n)

p-value§

Neither agree or disagree 6.8 (210) 6.3 (148) 0.85
Somewhat disagree 5.2 (143) 5.0 (101) 0.94
Strongly disagree 4.1 (120) 3.7 (82) 0.89

Religious participation
I observe the traditional holidays that are important in my culture and religion

Yes, almost always 33.2 (1031) 35.4 (745) 0.34
Yes, much of the time 22.9 (756) 24.9 (561) 0.40
Yes, some of the time 31.7 (1059) 30.4 (712) 0.56
No, rarely or never 12.2 (383) 9.3 (195) 0.30

Religious affiliation
Hinduism 59.8 (1950) 64.8 (1472) b0.05
Sikhism 19.6 (574) 22.6 (449) 0.24
Islam 5.8 (180) 5.3 (120) 0.86
Other**** 8.0 (246) 7.1 (152) 0.74
Atheism/agnosticism 6.7 (220) n/a –

Body mass index (BMI, kg/m2),
mean*****

24.08, 0.08 (3122) 24.44, 0.09 (2213) 0.99

*Column totals may not sum to 100% due to rounding error or missing observations.
Sample weights were applied to percentages/means to adjust for the complex survey
design and for differential non-response.
**Limited to respondents not born in the United States.
***Acculturation scale, total sample: alpha = 0.73, median = 37.6, standard deviation =
17.4; analytic sample: alpha = 0.73, median = 35.0, standard deviation = 15.5.
****Other religious affiliation: Christianity, Judaism, Jainism, Zoroastrianism, Buddhism.
*****Mean BMI includes those with BMI b 18.5 kg/m2 in total sample. Percentage over-
weight/obese (BMI ≥ 25 kg/m2) by religious affiliation in total sample: Total 39.2%,
Hindus 34.0%, Sikhs 51.7%, Muslims 41.6%, Other 42.1%, Atheists/agnostics 40.1%; in
analytic sample: Total 39.2%, Hindus 34.1%, Sikhs 53.5%, Muslims 39.1%, Other 40.8%.
§ Differences in means obtained from t-test and differences in proportions from z-test,
two-tailed test, significance level 0.05.

Religious beliefs
My spiritual beliefs are the foundation to my approach to life
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has been positively associated with obesity inWhites, African Americans,
Hispanics, and Chinese Americans (Feinstein et al., 2010; Feinstein et al.,
2012; Gillum, 2006), though these association may be explained by
sociodemographic and health status confounders (Feinstein et al., 2012;
Gillum, 2006). Religiosity and greater body mass index have been found
to vary among Christian subgroups as well (Cline and Ferraro, 2006;
Ferraro, 1998; Kim et al., 2003; Lapane et al., 1997). These studies have
not included Asian Indians or traditional Asian Indian religions. Different
religious affiliations within the heterogeneous Asian Indian community
may affect smoking, drinking, and dietary practices (Eliasi and Dwyer,
2002; McCaffree, 2002). Our objective was to examine the association
of religiosity with overweight/obesity among a multi-religious group of
California Asian Indians.

Methods

Data source

The California Asian Indian Tobacco Use Survey (CAITS) was a multi-
lingual (English, Gujarati, Hindi, or Punjabi), cross-sectional telephone
survey administered to adults of Asian Indian background and resident
in California in 2004 (McCarthy et al., 2005). Respondents provided
information about health status, health services use, tobacco use, accul-
turation, and socio-demographics. Respondents were randomly sampled
from phone lists of Asian Indian-surnames obtained from Social Security
(Lauderdale and Kestenbaum, 2000) and parent names on birth certificates
recorded in 1998–2002 from the California Department of Health Services.
Using a stratified random sample, the household response rate was 67%, and
within the household, the randomly selected interviewee response rate was
81%. The final number of respondents was 3228 (McCarthy et al., 2005).We re-
ceived IRB exemption for these secondary data analyses.
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Body mass index (BMI)

BMI was calculated from self-reported weight and height. BMI was
missing for 106 observations (3.3% of the full sample); an additional
113 observations were dropped because of the association of under-
weight BMI (BMI b 18.5 kg/m2; 3.5%) with malnutrition and other health
problems (Flegal KM et al., 2005). In multivariate analysis, BMI was
dichotomized as healthy (18.5 ≤ BMI b 25 kg/m2) or overweight/obese
(BMI ≥ 25 kg/m2) (World Health Organization, 2004).

Religiosity

Religiosity was a composite of threemeasures: “I believe that I am a religious
person,” “My spiritual beliefs are the foundation of my approach to life,” and “I
observe the traditional holidays that are important in my culture and religion,”
which correspond to religious self-identification, religious beliefs (Schaefer and
Gorsuch, 1991), and religious participation (Strawbridge et al., 1997), respective-
ly. Responses for the first two itemswere on a 5-point Likert scale and responses
for the third item were on a four-point scale (Table 1).

Principal components analysis of these items yielded a common factor, from
which factor scores were obtained (coefficient alpha = 0.64). The religiosity
composite was missing on 384 observations (10.7% full sample). Religiosity was
dichotomized into the top quintile of religiosity versus a lower level of religiosity
comprising the bottom four quintiles. Differences indemographicswere observed
comparing the highest religiosity quintile to the bottom four quintiles, and these
differences could potentially confound the focal relationship between religiosity
and BMI (Appendix A). Specifically, the highest religiosity quintile had a greater
proportion of respondentswhowere older, female,married, had less than a col-
lege education, made less than $100,000 annual household income, were
uninsured, non-smokers, and reported suboptimal health status compared to
the bottom four religiosity quintiles.

Covariates

We included socio-demographic characteristics, illness burden, health care
access, and acculturation as covariates in our analysis. We gauged illness burden
by using self-reported health status, previously shown to be associated with
mortality in a multiethnic cohort (McGee et al., 1999), and cigarette smoking
status. We used having health insurance as a proxy measure for access to care.
Socio-demographics included age, sex, marital status, educational attainment,
and annual household income. Missing and refused observations were dropped
from the analyses: 29 missing for age, 15 for marital status, 6 for educational
attainment, 467 for income, 2 for health status, 27 for health insurance coverage,
and 3 for smoking status.

Acculturation was assessed two ways. The first measure was percentage of
lifetime in the U.S. calculated from years lived in the U.S. divided by respondent's
current age. Years lived in the U.S. was answered only by foreign-born respon-
dents, so 44 missing observations were dropped. Percentage of lifetime in the
U.S.may be a better temporalmeasure than years lived in theU.S. because the for-
mer may better quantify the proportion of lifetime exposure to American cultural
practices.

The secondmeasure of acculturationwas derived from a scale of 11 questions
representing six aspects of acculturation: languageuse,media behavior, social cus-
toms, social contacts, cultural identity, and generational status (Appendix B pro-
vides description of core items). These items have been included in existing
scales of acculturation (Abe-Kim et al., 2001; Anderson et al., 1993; Chung et al.,
2004; Suinn et al., 1992). The unidirectional acculturation scale was standardized
on a 0–100 scale, with higher scores indicating greater acculturation to American
cultural practices (mean of 39 and a standard deviation of 17, median of 38, and
Cronbach alpha of 0.73). A total of 2712 respondents had completed scale scores
and non-respondents were not demographically different from respondents.
The correlation between percentage of lifetime in the U.S. and the acculturation
scale was r = 0.4.

Statistical analysis

We describe the prevalence of baseline characteristics in the total and
analytic samples in Table 1. Multivariate binary logistic regression analy-
ses were performed to estimate the odds of being classified as overweight/
obese as a function of greater religiosity, adjusted for socio-demographic
characteristics, illness burden, and acculturation. We dichotomized mari-
tal status, educational level, health status, and smoking status. Income
was omitted from the model because of the large number of missing
values for the variable. Insurance status was omitted as all persons with
overweight/obese BMI had health insurance. Our analytic sample was
limited to 2213 Asian Indian adult immigrants. The analytic sample was
demographically similar to the total sample, except the analytic sample
had more respondents who were married, born in India or non-Westernized
country, affiliated with Hinduism, and had no atheists/agnostics (Table 1).
Multivariate models were also stratified by religious affiliation. Religious af-
filiation was categorized as Hinduism, Sikhism, Islam, or Other. The “other”
religious affiliation included Christianity, Judaism, Jainism, Zoroastrianism,
and Buddhism. We conducted mediation analysis using the Sobel–Goodman
(Sobel, 1986; UCLA: Statistical Consulting Group) and Karlson/Holm/Breen
(Karlson and Holm, 2011) tests to determine if smoking status, health status,
or educational attainment mediated the relationship between religiosity and
BMI.

Post-stratification adjustment weights were used in the analyses to correct
for nonresponse and noncoverage (i.e., surname missing from sampling frame).
The post-stratification adjustment was stratified by gender and age grouping;
strata sizeswere determined using the 2000 Census distribution of Asian Indians
in California (McCarthy et al., 2005). All analyses were conducted with STATA
version 12.0.
Results

The mean age of Asian Indians in California was 37 years; most
of the sample was married, well-educated, and insured (Table 1).
On average, one-third of respondents' lives were spent in the U.S.
More than half of the respondents were highly religious, and the
majority practiced Hinduism, followed by Sikhism, other religions,
and Islam. Approximately 40% were overweight/obese, and the
mean BMI was 24.4 kg/m2. Hindus had the lowest mean BMI at
24.1 kg/m2 (34% overweight/obese) and Sikhs had the highest
mean BMI at 25.2 kg/m2 (52% overweight/obese). Mean BMI was
greater among the highly religious compared with the less reli-
gious, and for those affiliated with Hinduism, Sikhism, or other
religions (Fig. 1).

In the multivariate analysis, those in the highest religiosity
quintile had 1.53 greater odds of being overweight/obese relative
to all others (95% CI: 1.18, 2.00; Table 2). This increased odds
ratio persisted for Hindus (OR 1.54, 95% CI: 1.08, 2.22) and Sikhs
(OR 1.88, 95% CI: 1.07, 3.30), but not for Muslims. Other known
predictors for overweight/obese BMI demonstrated associations
consistent with previous literature, such as being male and married,
while there were protective associations with having a college degree or
higher education and excellent/very good health status (Kaplan et al.,
2003). Acculturation was not significantly associated with BMI in adjust-
ed models.

Some researchers have suggested lower BMI cut-offs for Asians, with
overweight as BMI ≥ 23 kg/m2 and obese as BMI ≥ 25 or 27.5 kg/m2,
though a recent study found no mortality differences among Asians at
these lower BMI cut-offs (Misra and Khurana, 2011; World Health
Organization expert consultation, 2004; Zheng et al., 2011). We found
the association of overweight/obesity status with religiosity and other
covariates to be similar across different BMI classifications and regardless
of whether BMI was treated as a continuous variable or categorical vari-
able (BMI ≥ 23 kg/m2 vs. 18.5 ≤ BMI b 23 kg/m2 or BMI ≥ 30 kg/m2

vs. 18.5 ≤ BMI b 30 kg/m2). In subgroup analyses, while overweight
respondents (25 ≤ BMI b 30 kg/m2) were more likely to be younger,
male, more educated, have better health status, and be a past smoker
than obese respondents (BMI ≥ 30 kg/m2; all significant at p b 0.005),
the association with high religiosity did not vary greatly (OR 1.45 over-
weight vs. OR 1.50 obese subgroup, p b 0.05). Whether underweight
persons were included or excluded ((BMI b 18.5 kg/m2), our results
remained similar. BMI may differ for the elderly and may increasingly
reflect the consequences of ill-health with increasing age (Lauderdale
and Rathouz, 2000); however, our associations were similar when we
limited our analyses to respondents aged >60 years.



24.2 24.0

24.7 24.7
24.3

25.3

24.6

26.6

24.3

26.0

18

19

20

21

22

23

24

25

26

27

28

29

30

Full, n=2687 Hindus, n=1748 Sikhs, n=514 Muslims, n=159 Other, n=225

M
ea

n
 B

o
d

y 
M

as
s 

In
d

ex
 (

kg
/m

2)

Religious Affiliation

Lower religiosity Higher religiosity

*
*

*
*

*t-test, p<0.05 comparing mean BMI by religiosity within religious affiliation 
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Mean religiosity decreased linearly with greater acculturation
scale score or percentage of lifetime in the U.S. (Fig. 2). Since prior
research has shown a positive relationship between acculturation
and overweight/obesity, we examined if acculturation moderated
the association of religiosity with overweight/obesity through an
interaction term. However, the interaction was not significant in
adjusted models. Educational attainment was a significant mediator
of the relationship between religiosity and overweight/obesity; the
proportion of the total effect explained by the mediation ranged
from 0.13 (BMI as a continuous variable; linear regression) to 0.19
(overweight/obesity categorical variable; logit regression). Among
the participants who reported income (n = 1965), the proportion
of the focal relationship mediated by education was 0.17 and income
was 0.11. Smoking status and health status were not significant
mediators.

Discussion

The positive association between religiosity and BMI among Asian
Indian adults varied in magnitude by religious affiliation. Asian Indian
immigrants who were male, married, less educated, and had less favor-
able health status also had greater odds of being overweight/obese. Our
Table 2
Logistic regression unadjusted and adjusted odds ratio (OR) examining the association o
immigrants in California, 2004 (95%CI).

Unadj. OR full sample n = 2687 Adjusted OR full n

High religiosity 1.74 (1.40, 2.16) 1.53 (1.18, 2.00)
Acculturation scale 1.00 (0.99, 1.01)
Percentage life in U.S. 1.01 (1.00, 1.01)
Age 1.02 (1.01, 1.03)
Male sex 1.69 (1.38, 2.07)
Married 1.84 (1.37, 2.48)
College degree or higher 0.54 (0.41, 0.71)
Excellent/very good health status 0.72 (0.58, 0.91)
Current smoker 1.21 (0.69, 2.11)

CI = confidence interval.
High religiosity defined as the highest religiosity quintile (vs. bottom four quintiles).
“Other” religious affiliation includes: Christianity, Judaism, Zoroastrianism, Jainism, Buddhi
findings are consistent with prior cross-sectional analyses involving di-
verse, non-Asian Indian populations (Cline and Ferraro, 2006; Feinstein
et al., 2010; Ferraro, 1998; Gillum, 2006; Kim et al., 2003; Lapane et al.,
1997).

Several theoriesmay explainwhy greater religiosity is associatedwith
increased overweight/obesity risk. One explanation is the low prevalence
of cigarette smoking among religious individuals (Kim et al., 2003), who
therefore fail to benefit from nicotine as an appetite suppressant. Howev-
er, analysis of the CAITS data showed no association between smoking
status and BMI, perhaps because smoking prevalence in this population
was exceptionally low. Other reasons may include the greater emphasis
that religious organizations place on avoiding smoking than avoiding
gluttony, the welcoming environment that religious organizations
offer for those seeking protection from the social stigma of obesity,
and/or that religious gatherings often involving consuming food and
drink (Cline and Ferraro, 2006; Krause et al., 2002).

Immigration, with its attendant exposure to an obesogenic culture
in the U.S., may also increase risk of overweight/obesity among Asian
Indians. The risk of being overweight or obese in foreign-born immi-
grants from diverse ethnic backgrounds escalates with increasing dura-
tion of residence in the U.S. (Akresh, 2008; Argeseanu Cunningham et
al., 2008; Barcenas et al., 2007; Goel et al., 2004; Gordon-Larsen et al.,
f religiosity with body mass index-based overweight/obesity status in Asian Indian

= 2213 Hindus n = 1472 Sikhs n = 449 Muslims n = 120 Other n = 152

1.54 (1.08, 2.22) 1.88 (1.07, 3.30) 0.69 (0.28, 1.70) 1.46 (0.48, 4.41)
1.00 (0.99, 1.01) 0.99 (0.98, 1.01) 1.01 (0.98, 1.04) 0.99 (0.97, 1.02)
1.00 (1.00, 1.01) 1.01 (1.00, 1.02) 0.98 (0.96, 1.00) 1.01 (0.99, 1.04)
1.02 (1.01, 1.03) 1.02 (1.00, 1.04) 1.00 (0.97, 1.03) 1.00 (0.97, 1.03)
1.51 (1.17, 1.95) 2.01 (1.30, 3.11) 1.72 (0.66, 4.51) 2.11 (0.92, 4.86)
1.80 (1.22, 2.66) 1.41 (0.78, 2.54) 1.70 (0.55, 5.25) 8.09 (2.49, 26.8)
0.49 (0.33, 0.74) 0.80 (0.49, 1.29) 1.31 (0.47, 3.69) 0.64 (0.15, 2.77)
0.69 (0.52, 0.91) 0.90 (0.56, 1.45) 0.78 (0.32, 1.92) 0.40 (0.15,1.06)
1.28 (0.65, 2.52) 2.45 (0.41, 14.8) 1.15 (0.27, 4.88) 0.69 (0.14, 3.42)

sm.
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2003; Kaplan et al., 2004; Kaushal, 2009; Koya and Egede, 2007;
Lauderdale and Rathouz, 2000; Roshania et al., 2008; Sanchez-
Vaznaugh et al., 2008; Singh and Siahpush, 2002; Song et al., 2004).
We found decreasing religiosity with greater acculturation to American
culture among Asian Indian immigrants, and high religiosity was an
independent factor associated with being overweight/obese even after
controlling for acculturation. Educational attainment was found to be
a significant mediator in our analysis and negatively associated with
religiosity, but did not fully explain why overweight/obesity co-varied
with religiosity.

We found religiosity and being overweight/obese to be positively
associated for Asian Indians practicing Hinduism or Sikhism, but not
for those practicing Islam. The different religious practices of these
religions may explain why. For example, highly religious Muslims
will abstain from alcohol in contrast to Hindus or Sikhs who may
drink heavily during religious and social gatherings. Higher alcohol
intake has been positively associated with weight gain (Breslow and
Smothers, 2005; Mozaffarian et al., 2011; Raymond and Sukhwant,
1990). Alternatively, practicing Hindus and Sikhs limit themselves to
plant foods, but foods high in saturated fat and refined sugar associated
with increased overweight/obesity risk are commonplace at their reli-
gious ceremonies (Bes-Rastrollo et al., 2008; Deedwania and Singh,
2005; Jonnalagadda and Diwan, 2002). Highly religiousMuslims observe
five daily ritual prayers that involve changes in body position that some
Muslims may regard as exercise (Greenhalgh et al., 1998; Reza et al.,
2002; Tirodkar et al., 2011). However,wedidnot identify studies that cor-
related daily prayers with physical activity measures or weight changes.
In addition, religious Muslims observe thirty days of fasting every year,
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consuming no food or drink from sunrise to sunset. Some studies have
suggested that Ramadan fasting is associated with a decrease in body
weight and/or BMI during the month (Khaled and Belbraouet, 2009;
Temizhan et al., 2000; Ziaee et al., 2006), but these changes do not persist
beyond Ramadan (Khaled and Belbraouet, 2009; Khaled et al., 2006).
Because diet, alcohol, and physical activity were not measured in this
dataset, examination of these behaviors in other data sets may illuminate
why traditional Asian Indian religious groups differ from each other in
their members' overweight/obesity risk.

Our analyses had several limitations. The cross-sectional data preclud-
ed drawing causal inferences about religiosity and BMI. Self-reporting of
height and weight data may underestimate one's true BMI, though
this bias is unlikely to vary according to religiosity status (Merrill RM,
2009). In addition, the composites used for religiosity and acculturation
may not be the most valid or reliable measures of these constructs,
which would weaken associations with BMI. Our sample was excep-
tionally well-educated; its restricted range may not adequately capture
associations between socioeconomic status, religiosity, and overweight/
obesity. However, the sample was not demographically different from
South Asians in the California Health Interview Study (California Health
InterviewSurvey, 2010) despite the fact that three SouthAsian languages
were used in the CAITS to better capture the heterogeneity of the Asian
Indian population in California. One possible reason for this may be
that fewer low-income Asian Indians respond to telephone surveys re-
gardless of what language the interviewers speak.

Strengths of this study were the large random sample of Asian
Indians and new health information on this population including
acculturation, religious affiliation, and religiosity measures. Asian
Indians may be socially and linguistically isolated from the majority
community and they may derive social support from the religious
community, which may actually encourage behaviors that increase
the risk for overweight/obesity (Pollard et al., 2003). This may be es-
pecially true for recent immigrants, those with low English fluency,
and women.

Increasingly obesity is being seen as a lifestyle-related disease
(Dunstan et al., 2010). A major influence on lifestyle is religion (Powell
et al., 2003). To have greater impact on lifestyle-related diseases, clini-
cians need to discuss with their patients the role that religion plays in
the choice to smoke, drink alcohol, limit food choices to plant foods, and
the forms of permissible exercise (Dagkas and Benn, 2006; Koenig,
2004; Spencer et al., 2007). Even if patients are not religious, their satisfac-
tion with clinical care is enhanced when the clinician makes the effort to
inquire about their religious practices (Williams et al., 2011). It is relevant
for clinicians and public health practitioners who care for Asian Indians to
be aware of how religiosity and religious affiliation may impact lifestyle
practices and obesity risk, especially given that Asian Indians are at
increased risk for diabetes mellitus and cardiovascular disease at younger
ages (Joshi et al., 2007). More generally, understanding an immigrant
patient's values and social norms may help healthcare providers to be
more effective in encouraging healthier lifestyles. As such, religiosity is
likely not only a factor for overweight/obesity risk and obesity-related
illnesses, but may be important to include in health promotion strategies
targeting Asian Indians.

Conflict of interest statement

The authors declare that there are no conflicts of interest.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ypmed.2013.06.003.

References

Abe-Kim, J., Okazaki, S., Goto, S.G., 2001. Unidimensional versus multidimensional
approaches to the assessment of acculturation for Asian American populations.
Cultur. Divers Ethnic. Minor. Psychol. 7, 232–246.

Akresh, I.R., 2007. Dietary assimilation and health among Hispanic immigrants to the
United States. J. Heal. Soc. Behav. 48, 404–417.
Akresh, I.R., 2008. Overweight and obesity among foreign-born and U.S.-born
Hispanics. Biodemography Soc. Biol. 54, 183–199.

Anderson, J., Moeschberger, M., Chen Jr., M.S., Kunn, P., Wewers, M.E., Guthrie, R., 1993.
An acculturation scale for Southeast Asians. Soc. Psychiatry Psychiatr. Epidemiol.
28, 134–141.

Argeseanu Cunningham, S., Ruben, J.D., Venkat Narayan, K.M., 2008. Health of foreign-
born people in the United States: a review. Health Place 14, 623–635.

Barcenas, C.H., Wilkinson, A.V., Strom, S.S., et al., 2007. Birthplace, years of residence in
the United States, and obesity among Mexican–American adults. Obesity (Silver
Spring) 15, 1043–1052.

Barnes, P.M., Adams, P.F., Powell-Griner, E., 2008. Health Characteristics of the Asian
Adult Population, United States, 2004–2006 (US Dept. of Health & Human Services,
Centers for Disease Control and Prevention, National Center for Health Statistics).

Basch, L., Schiller, N.G., Blanc, C.S., 1994. Nations Unbound: Transnational Projects.
Gordon and Breach, Amsterdam.

Batis, C., Hernandez-Barrera, L., Barquera, S., Rivera, J.A., Popkin, B.M., 2011. Food
acculturation drives dietary differences among Mexicans, Mexican Americans,
and Non-Hispanic Whites. J. Nutr. 141, 1898–1906.

Bes-Rastrollo, M., van Dam, R.M., Martinez-Gonzalez, M.A., Li, T.Y., Sampson, L.L., Hu,
F.B., 2008. Prospective study of dietary energy density and weight gain in
women. Am. J. Clin. Nutr. 88, 769–777.

Breslow, R.A., Smothers, B.A., 2005. Drinking patterns and body mass index in never
smokers. Am. J. Epidemiol. 161, 368–376.

California Health Interview Survey, 2010. CHIS 2005 Adult Survey. UCLA Center for
Health Policy Research. Los Angeles, CA.

Chung, G., Ruth, H., Kim, B., Abreu, J., 2004. Asian American multidimensional
acculturation scale: development, factor analysis, reliability, and validity. Cult.
Divers. Ethn. Minor. Psychol. 10, 66–80.

Cline, K.M.C., Ferraro, K.F., 2006. Does religion increase the prevalence and incidence of
obesity in adulthood? J. Sci. Study Relig. 45, 269–281.

Dagkas, S., Benn, T., 2006. Young Muslim women's experiences of Islam and physical
education in Greece and Britain: a comparative study. Sport Educ. Soc. 11, 21–38.

Daniel, M., Wilbur, J., 2011. Physical activity among South Asian Indian immigrants: an
integrative review. Public Health Nurs. 28, 389–401.

Deedwania, P., Singh, V., 2005. Coronary artery disease in South Asians: evolving
strategies for treatment and prevention. Indian Heart J. 57, 617–631.

Dunstan, D.W., Barr, E.L., Healy, G.N., et al., 2010. Television viewing time andmortality:
the Australian Diabetes, Obesity and Lifestyle Study (AusDiab). Circulation 121,
384–391.

Eliasi, J.R., Dwyer, J.T., 2002. Kosher and Halal: religious observances affecting dietary
intakes. J. Am. Diet. Assoc. 102, 911–913.

Feinstein, M., Liu, K., Ning, H., Fitchett, G., Lloyd-Jones, D.M., 2010. Burden of
cardiovascular risk factors, subclinical atherosclerosis, and incident cardiovascular
events across dimensions of religiosity: the multi-ethnic study of atherosclerosis.
Circulation 121, 659–666.

Feinstein, M., Liu, K., Ning, H., Fitchett, G., Lloyd-Jones, D.M., 2012. Incident obesity and
cardiovascular risk factors between young adulthood and middle age by religious
involvement: The Coronary Artery Risk Development in Young Adults (CARDIA)
Study. Prev. Med. 54, 117–121.

Fekete, E.M., Williams, S.L., 2012. Chronic Disease. In: Loue, S., Sajatovic, M. (Eds.),
Encyclopedia of Immigrant Health. Springer Publishing, New York, NY.

Fernandez, R., Miranda, C., Everett, B., 2011. Prevalence of obesity among migrant Asian
Indians: a systematic review and meta-analysis. Int. J.Evid. Based Healthc. 9,
420–428.

Ferraro, K.F., 1998. Firm believers? Religion, body weight, and well-being. Rev. Relig. Res.
39, 224–244.

Flegal, K.M., Graubard, B.I., Williamson, D.F., Gail, M.H., 2005. Excess deaths associated
with underweight, overweight, and obesity. JAMA 293, 1861–1867.

Flowers, E., Molina, C., Mathur, A., et al., 2010. Prevalence of metabolic syndrome in South
Asians residing in the United States. Metab. Syndr. Relat. Disord. 8, 417–423.

Garduno-Diaz, S.D., Khokhar, S., 2012. South Asian dietary patterns and their association
with risk factors for the metabolic syndrome. J. Hum. Nutr. Diet. 26, 145–155.

Garduño-Diaz, S.D., Khokhar, S., 2012. Prevalence, risk factors and complications
associated with type 2 diabetes in migrant South Asians. Diabetes Metab. Res.
Rev. 28, 6–24.

Ghai, N.R., Jacobsen, S.J., Van Den Eeden, S.K., Ahmed, A.T., Haque, R., Rhoads, G.G., Quinn,
V.P., 2012. A comparison of lifestyle and behavioral cardiovascular disease risk factors
between Asian Indian and White non-Hispanic men. Ethn. Dis. 22, 168–174.

Gillum, R.F., 2006. Frequency of attendance at religious services, overweight, and
obesity in American women and men: the Third National Health and Nutrition
Examination Survey. Ann. Epidemiol. 16, 655–660.

Goel, M.S., McCarthy, E.P., Phillips, R.S., Wee, C.C., 2004. Obesity among US immigrant
subgroups by duration of residence. J. Am. Med. Assoc. 292, 2860–2867.

Gordon-Larsen, P., Harris, K.M., Ward, D.S., Popkin, B.M., 2003. Acculturation and
overweight-related behaviors among Hispanic immigrants to the US: the National
Longitudinal Study of Adolescent Health. Soc. Sci. Med. 57, 2023–2034.

Greenhalgh, T., Helman, C., Chowdhury, A.M.m, 1998. Health beliefs and folk models of
diabetes in British Bangladeshis: a qualitative study. BMJ 316, 978–983.

Guendelman, M.D., Cheryan, S., Monin, B., 2011. Fitting in but getting fat: identity threat
and dietary choices among U.S. immigrant groups. Psychol. Sci. 22, 959–967.

Holland, A.T., Wong, E.C., Lauderdale, D.S., Palaniappan, L.P., 2011. Spectrum of
cardiovascular diseases in Asian–American racial/ethnic subgroups. Ann. Epidemiol.
21, 608–614.

Jonnalagadda, S.S., Diwan, S., 2002. Regional variations in dietary intake and body mass
index of first-generation Asian–Indian immigrants in the United States. J. Am. Diet.
Assoc. 102, 1286–1289.

http://dx.doi.org/10.1016/j.ypmed.2013.06.003
http://dx.doi.org/10.1016/j.ypmed.2013.06.003
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0005
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0005
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0005
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0010
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0010
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0015
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0015
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0020
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0020
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0025
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0025
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0030
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0030
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0030
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0405
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0405
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0405
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0035
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0035
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0040
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0040
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0040
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0045
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0045
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0050
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0050
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0055
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0055
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0060
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0060
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0060
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0065
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0065
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0070
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0070
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0075
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0075
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0080
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0080
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0085
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0085
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0085
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0090
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0090
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0095
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0095
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0095
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0095
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0100
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0100
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0100
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0100
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0105
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0105
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0110
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0110
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0110
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0115
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0115
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0120
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0120
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0125
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0125
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0410
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0410
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0130
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0130
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0130
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0135
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0135
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0140
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0140
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0140
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0145
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0145
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0150
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0150
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0150
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0415
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0415
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0155
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0155
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0160
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0160
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0160
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0165
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0165
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0165


321N. Bharmal et al. / Preventive Medicine 57 (2013) 315–321
Joshi, P., Islam, S., Pais, P., et al., 2007. Risk factors for early myocardial infarction in
South Asians compared with individuals in other countries. JAMA 297, 286–294.

Kaplan, M.S., Huguet, N., Newsom, J.T., McFarland, B.H., 2004. The association between
length of residence and obesity among Hispanic immigrants. Am. J. Prev. Med. 27,
323–326.

Kaplan, M.S., Huguet, N., Newsom, J.T., McFarland, B.H., Lindsay, J., 2003. Prevalence
and correlates of overweight and obesity among older adults: findings from the
Canadian National Population Health Survey. J. Gerontol. A Biol. Sci. Med. Sci. 58,
1018–1030.

Karim, N., Bloch, D.S., Falciglia, G., Murthy, L., 1986. Modifications in food consumption
patterns reported by people from India, living in Cincinnati. Ohio Ecol. Food Nutr.
19, 11–18.

Karlson, K.B., Holm, A., 2011. Decomposing primary and secondary effects: a new
decomposition method. Res. Soc. Stratific. Mobil. 29, 221–237.

Kaushal, N., 2009. Adversities of acculturation? Prevalence of obesity among immigrants.
Health Econ. 18, 291–303.

Khaled, B.M., Belbraouet, S., 2009. Effect of Ramadan fasting on anthropometric
parameters and food consumption in 276 type 2 diabetic obese women. Int.
Diabetes Dev. Ctries. 29, 62.

Khaled, B.M., Bendahmane, M., Belbraouet, S., 2006. Ramadan fasting induces modifica-
tions of certain serum components in obese women with type 2 diabetes. Saudi
Med. J. 27, 23.

Kim, I., 1987. The Koreans: small business in an urban frontier. In: Foner, N. (Ed.), New
Immigrants in New York. Columbia University Press, New York.

Kim, K.H., Sobal, J., Wethington, E., 2003. Religion and body weight. Int. J. Obes. Relat.
Metab. Disord. 27, 469–477.

Kim, M.J., Lee, S.J., Ahn, Y.H., Bowen, P., Lee, H., 2007. Dietary acculturation and diet
quality of hypertensive Korean Americans. J. Adv. Nurs. 58, 436–445.

Koenig, H.G., 2004. Religion, spirituality, and medicine: research findings and implications
for clinical practice. South Med. J. 97, 1194–1200.

Koya, D.L., Egede, L.E., 2007. Association between length of residence and cardiovascular
disease risk factors among an ethnically diverse group of United States immigrants.
J. Gen. Intern. Med. 22, 841–846.

Krause, N., Liang, J., Shaw, B.A., Sugisawa, H., Kim, H.K., Sugihara, Y., 2002. Religion,
death of a loved one, and hypertension among older adults in Japan. J. Gerontol.
Ser. B Psychol. Sci. Soc. Sci. 57, S96–S107.

Lapane, K.L., Lasater, T.M., Allan, C., Carleton, R.A., 1997. Religion and cardiovascular
disease risk. J. Relig. Heal. 36, 155–164.

Lauderdale, D.S., Kestenbaum, B., 2000. Asian American ethnic identification by surname.
Popul. Res. Policy Rev. 19, 283–300.

Lauderdale, D.S., Rathouz, P.J., 2000. Body mass index in a US national sample of Asian
Americans: effects of nativity, years since immigration and socioeconomic status.
Int. J. Obes. Relat. Metab. Disord. 24, 1188–1194.

Lv, N., Cason, K.L., 2004. Dietary pattern change and acculturation of Chinese Americans
in Pennsylvania. J. Am. Diet. Assoc. 104, 771–778.

McCaffree, J., 2002. Dietary restrictions of other religions. J. Am. Diet. Assoc. 912.
McCarthy, W.J., Divan, H., Shah, D., et al., 2005. California Asian Indian Tobacco Survey –

2004.California Department of Health Services, Sacramento, CA.
McGee, D.L., Liao, Y., Cao, G., Cooper, R.S., 1999. Self-reported health status and mortality

in a multiethnic US cohort. Am. J. Epidemiol. 149, 41–46.
Merrill RM, R.J., 2009. Validity of self-reported height, weight, and body mass index:

findings from the National Health and Nutrition Examination Survey, 2001–2006.
Prev. Chronic. Dis. 6, A121.

Misra, A., Khurana, L., 2011. Obesity-related non-communicable diseases: South Asians
vs White Caucasians. Int. J. Obes. 35, 167–187.

Misra, R., Patel, T., Kotha, P., Raji, A., Ganda, O., Banerji, M., Shah, V., Vijay, K., Mudaliar, S.,
Iyer, D., Balasubramanyam, A., 2010. Prevalence of diabetes, metabolic syndrome,
and cardiovascular risk factors in US Asian Indians: results from a national study. J.
Diabetes Complications 24, 145–153.

Mohanty, S.A., Woolhandler, S., Himmelstein, D.U., Bor, D.H., 2005. Diabetes and
cardiovascular disease among Asian Indians in the United States. J. Gen. Intern.
Med. 20, 474–478.
Mozaffarian, D., Hao, T., Rimm, E.B., Willett, W.C., Hu, F.B., 2011. Changes in diet and life-
style and long-termweight gain inwomen andmen. N. Engl. J. Med. 364, 2392–2404.

Palaniappan, L., Mukherjea, A., Holland, A., Ivey, S.L., 2010. Leading causes of mortality
of Asian Indians in California. Ethn. Dis. 20, 53–57.

Pollard, T.M., Carlin, L.E., Bhopal, R., Unwin, N., White, M., Fischbacher, C., 2003. Social
networks and coronary heart disease risk factors in South Asians and Europeans in
the UK. Ethn. Health 8, 263–275.

Powell, L.H., Shahabi, L., Thoresen, C.E., 2003. Religion and spirituality: linkages to
physical health. Am. Psychol. 58, 36–52.

Raj, S., Ganganna, P., Bowering, J., 1999. Dietary habits of Asian Indians in relation to
length of residence in the United States. J. Am. Diet. Assoc. 99, 1106–1108.

Raymond, C., Sukhwant, B.A.L., 1990. The drinking habits of Sikh, Hindu, Muslim and
white men in the West Midlands: a community survey. Addiction 85, 759–769.

Reza, M.F., Urakami, Y., Mano, Y., 2002. Evaluation of a new physical exercise taken from
salat (prayer) as a short-duration and frequent physical activity in the rehabilitation
of geriatric and disabled patients. Ann. Saudi Med 22, 177–180.

Roshania, R., Narayan, K.M., Oza-Frank, R., 2008. Age at arrival and risk of obesity
among US immigrants. Obesity (Silver Spring) 16, 2669–2675.

Sanchez-Vaznaugh, E.V., Kawachi, I., Subramanian, S.V., Sanchez, B.N., Acevedo-Garcia,
D., 2008. Differential effect of birthplace and length of residence on body mass
index (BMI) by education, gender and race/ethnicity. Soc. Sci. Med. 67, 1300–1310.

Schaefer, C.A., Gorsuch, R.L., 1991. Psychological adjustment and religiousness: the
multivariate belief-motivation theory of religiousness. J. Sci. Study Relig. 30,
448–461.

Singh, G.K., Siahpush, M., 2002. Ethnic-immigrant differentials in health behaviors,
morbidity, and cause-specific mortality in the United States: an analysis of two
national data bases. Hum. Biol. 74, 83–109.

Sobel, M.E., 1986. Some new results on indirect effects and their standard errors in
covariance structure models. Sociol. Methodol. 16, 159–186.

Song, Y.J., Hofstetter, C.R., Hovell, M.F., Paik, H.Y., Park, H.R., Lee, J., Irvin, V., 2004.
Acculturation and health risk behaviors among Californians of Korean descent.
Prev. Med. 39, 147–156.

Spencer, E.H., Elon, L.K., Frank, E., 2007. Personal and professional correlates of US
medical students' vegetarianism. J. Am. Diet. Assoc. 107, 72–78.

Strawbridge, W.J., Cohen, R.D., Shema, S.J., Kaplan, G.A., 1997. Frequent attendance at
religious services and mortality over 28 years. Am. J Pub. Health 87, 957–961.

Suinn, R.M., Ahuna, C., Khoo, G., 1992. The Suinn-Lew Asian self-identity acculturation
scale: concurrent and factorial validation. Educ. Psychol. Meas. 52, 1041–1046.

Temizhan, A., Tandogan, I., Dönderici, Ö., Demirbas, B., 2000. The effects of Ramadan
fasting on blood lipid levels. Am. J. Med. 109, 341–342.

Tirodkar, M.A., Baker, D.W., Makoul, G.T., Khurana, N., Paracha, M.W., Kandula, N.R.,
2011. Explanatory models of health and disease among South Asian immigrants
in Chicago. J. Immigr. Minor. Health 13, 385–394.

U.S. Census Bureau, 2011. 2010 Census Full Standard Summary File 2 Profile for
California for Detailed Asian and Native Hawaiian and Other Pacific Islanders.

Williams, J.A., Meltzer, D., Arora, V., Chung, G., Curlin, F.A., 2011. Attention to inpatients'
religious and spiritual concerns: predictors and association with patient satisfaction.
J. Gen. Intern. Med. 26, 1265–1271.

World Health Organization, 2004. Global Database on Body Mass Index, BMI
Classification.

World Health Organization expert consultation, 2004. Appropriate body-mass index
for Asian populations and its implications for policy and intervention strategies.
Lancet 363, 157–163.

Ye, J., Rust, G., Baltrus, P., Daniels, E., 2009. Cardiovascular risk factors among Asian
Americans: results from a National Health Survey. Ann. Epidemiol. 19, 718–723.

Zheng, W., McLerran, D.F., Rolland, B., et al., 2011. Association between body-mass
index and risk of death in more than 1 million Asians. N. Engl. J. Med. 364,
719–729.

Zhou, M., 1992. Chinatown: The Socioeconomic Potential of an Urban Enclave. Temple
University Press, Philadelphia.

Ziaee, V., Razaei, M., Ahmadinejad, Z., et al., 2006. The changes of metabolic profile and
weight during Ramadan fasting. Singapore Med. J. 47, 409–414.

http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0170
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0170
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0175
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0175
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0175
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0180
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0180
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0180
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0180
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0185
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0185
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0185
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0190
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0190
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0195
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0195
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0200
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0200
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0200
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0205
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0205
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0205
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0210
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0210
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0215
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0215
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0220
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0220
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0225
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0225
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0230
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0230
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0230
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0235
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0235
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0235
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0240
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0240
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0245
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0245
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0250
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0250
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0250
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0255
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0255
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0260
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0420
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0420
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0265
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0265
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0425
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0425
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0425
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0270
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0270
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0275
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0275
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0275
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0280
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0280
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0280
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0285
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0285
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0290
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0290
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0295
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0295
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0295
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0300
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0300
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0305
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0305
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0310
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0310
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0315
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0315
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0315
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0320
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0320
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0325
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0325
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0330
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0330
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0330
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0335
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0335
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0335
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0340
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0340
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0345
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0345
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0350
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0350
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0355
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0355
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0360
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0360
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0365
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0365
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0370
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0370
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0375
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0375
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0375
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0430
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0430
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0380
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0380
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0380
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0385
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0385
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0390
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0390
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0390
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0395
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0395
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0400
http://refhub.elsevier.com/S0091-7435(13)00195-3/rf0400

	The association of religiosity with overweight/obese body mass index among Asian Indian immigrants in California
	Introduction
	Methods
	Data source
	Body mass index (BMI)
	Religiosity
	Covariates
	Statistical analysis

	Results
	Discussion
	Conflict of interest statement
	References




