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Abstract
Acculturation may influence diet pattern, a risk factor for cardiometabolic disease. We assessed whether strength of traditional 
cultural beliefs and practices, a robust measure of acculturation, affects diet pattern among South Asians in America. With 
data from the Mediators of Atherosclerosis in South Asians Living in America (MASALA) cohort, we used ordinal logistic 
regression to assess the association between strength of traditional cultural beliefs, 6 cultural practices and diet pattern. Of 
892 participants, 47% were women. Weaker traditional cultural beliefs [OR(95%CI) 1.07(1.04,1.10)] and cultural practices 
(p < 0.05) were associated with consuming more of the Animal Protein dietary pattern and less [0.95(0.93,0.97)] of the Fried 
snacks, Sweets, High-fat dairy (FSHD) pattern (P < 0.05). South Asians in America with stronger traditional cultural beliefs 
and practices were more likely to consume the FSHD pattern. Prevention programs may consider dietary pattern modification 
as part of comprehensive risk reduction in South Asians.

Keywords  South asian · Dietary patterns · Acculturation

Introduction

Cultural beliefs and practices are intimately tied to dietary 
intake in South Asian cultures [1]. Celebrations and life 
events have particular culinary traditions in South Asia, 
whose geographic area includes India, Pakistan, Bangladesh, 
Nepal and Sri Lanka [2]. These culinary traditions, including 
consumption of prayer and festival-related sweets and fried 
foods, and a trend towards lacto-vegetarianism in Hindu 
populations, persist after immigration to the United States, 
but are affected by a variety of factors including socioeco-
nomic status, exposure to health messaging, level of health 
literacy and length of time spent in the country.

Acculturation is the adjustment of cultural traditions to 
adapt to a host country. In non-South Asian racial and ethnic 
groups, migration to the United States and greater levels 
of acculturation have been associated with poorer dietary 
quality [3–5]. In prior studies of South Asian immigrants, 
migration and acculturation to the United States and Canada 
has been associated with detrimental changes in diet, includ-
ing an increase in added sugars, saturated fat and animal 
protein consumption, lower diet quality and variable fruit 
and vegetable intake [6, 7]. Measures of acculturation in 
these studies have mainly focused on length of residence in 
the United States, and their effects on diet patterns are lim-
ited to the consumption of certain food groups rather than 
overall dietary intake.

Investigation into the impact of acculturation on dietary 
patterns of South Asians in the United States is limited, and 
dietary patterns are associated with risk factors for cardio-
metabolic disease [8–10]. Therefore, in this analysis, we 
aimed to determine whether the strength of cultural beliefs 
and practices affects choice of dietary patterns unique to 
South Asians in the United States using data from the Medi-
ators of Atherosclerosis in South Asians Living in America 
(MASALA) study.
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Methods

We conducted a cross-sectional investigation of 906 South 
Asians who participated in the MASALA community-
based cohort study [11]. Briefly, MASALA is a prospec-
tive cohort study which included community-dwelling 
individuals living in the San Francisco Bay Area and the 
greater Chicago areas recruited between 2010 and 2013. 
Participants self-identified as having South Asian ancestry, 
were aged 40–84 years, and had no known cardiovascu-
lar disease. Those on nitroglycerin, with active cancer, 
with impaired cognitive ability, a life expectancy less than 
5 years, who lived in a nursing home, or who had plans to 
relocate, were excluded. The Institutional Review Boards 
at the University of California, San Francisco and North-
western University approved the study protocol and all 
study participants provided written informed consent.

All visits were conducted by trained bilingual study 
staff, and all consent forms were translated into Hindi and 
Urdu. Each participant underwent in-person interviews to 
determine age, sex, medical history and smoking status. 
Food group intake was collected with the Study of Health 
Assessment and Risk in Ethnic (SHARE) groups South 
Asian Food Frequency Questionnaire, which was devel-
oped and validated in South Asians in Canada [12]. The 
food frequency questionnaire included 163 items, with 61 
items unique to the South Asian diet, and assessed usual 
eating habits, frequency and serving sizes over the past 
12 months [12]. Individual food items from the SHARE 
food frequency questionnaire were divided into 29 pre-
defined subgroups reflecting likeness, underlying nutrient 
composition and culinary usage in the Asian Indian diet. 
Several foods (e.g. coffee) were kept as individual cat-
egories given their high reported intake. We excluded 1 
individual with incomplete food frequency questionnaire 
data and another 13 who did not meet a priori criteria of 
daily caloric ranges for males (800–4200 kcal/24H) and 
females (500–3500 kcal/24H). 892 remaining participants 
were included in our analysis. A separate “vegetarian” diet 
variable was determined a priori by a response of “0” to 
questions on the food frequency questionnaire correspond-
ing to intake of animal protein (including fish, poultry, 
meat and excluding eggs and dairy).

The independent variable was acculturation, defined by 
two scales: “Cultural Beliefs” and “Cultural Practices.” 
A 7-item scale, previously developed in the MASALA 
pilot study by Kanaya et al. was used to assess “Cultural 
Beliefs.” [13] The base question was “How much would 
you wish these South Asian traditions would be practiced 
in America? The seven items included: (i) Performing reli-
gious ceremonies; (ii) serving sweets at ceremonies; (iii) 
fasting on specific occasions; (iv) living in a joint family; 

(v) having an arranged marriage; (vi) eating a staple diet 
of rice, chapatis, vegetables, and yogurt; (vii) using spices 
for health and healing. The items were scored on a Likert 
scale with higher scores representing weaker traditional 
cultural beliefs. The Cronbach’s alpha for this scale was 
0.83 with similar reliability in both men and women. For 
analyses, we compared those with weak traditional beliefs 
with those with moderate or strong traditional beliefs. To 
assess “Traditional Cultural Practices,” we used six dif-
ferent questions, graded either from 1 (“Always”) to 6 
(“Never”) characterizing the frequency of practices per-
formed by participants or 1 (“Strong South Asian”) to 6 
(“Weak South Asian”). The questions were: “How often 
do you fast? How often do you eat out? How often do you 
shop at South Asian markets? What kind of food do you 
eat at home? What kind of food do you eat in restaurants? 
Which ethnic group do your friends belong to?”.

Our outcome was adherence to previously characterized 
and empirically-derived diet patterns, the alternative healthy 
eating index (AHEI) score and a vegetarian diet pattern. In 
prior analyses [14], we identified the three most prevalent 
diet patterns in this population and named them according 
to their major components: Animal Protein; Fried snacks, 
Sweets, High-Fat dairy; Fruits, Vegetables, Nuts, Legumes 
[8, 9]. Each participant was assigned a factor score for each 
dietary pattern based on the correlation of his or her food 
frequency questionnaire data with the food groupings in the 
two prevalent patterns. We analyzed associations of the fac-
tor score as a continuous variable for each dietary pattern. 
The AHEI score [10] is an empirically-derived dietary rat-
ing system scored from 2.5 to 87.5 with 87.5 representing a 
diet of the highest quality. The AHEI was calculated from 
the MASALA food frequency questionnaire. The vegetarian 
diet pattern designation was assigned to participants who 
indicated that they did not consume any meat, poultry or 
fish on the FFQ—in line with a lacto-ovo-vegetarian diet 
pattern [15].

Statistical Methods

Baseline characteristics of the MASALA participants were 
compared by tertile of dietary pattern using chi-square test 
and analysis of variance (ANOVA) where appropriate. We 
used ordinal logistic regression analysis for the prespeci-
fied outcomes, which were categorized as ordered tertiles of 
each dietary pattern. The Traditional Cultural Beliefs Scale, 
responses to the Traditional Cultural Practices questions and 
age were modeled as continuous covariates; study site, sex, 
education, income, were modeled as categorical variables. 
We used linear regression analyses for examining the asso-
ciation of cultural beliefs and practices and the AHEI score, 
and logistic regression for analysis of beliefs and practices 
and consumption of a vegetarian diet pattern.
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We found no evidence of interaction between cultural 
beliefs or practices and sex, income or education in this 
cohort.

The analysis was completed using Stata (version 11.2, 
2012, College Station, TX, USA).

Results

In this cohort of South Asian men and women living in 
the United States, we included 892 participants who had 
both dietary information and measures of acculturation. 
Approximately 47% of the participants were women, and 
the vast majority (84%) were of Indian origin. As previ-
ously reported, there were three distinct dietary patterns: 
Animal protein, Fried snacks, sweets and high-fat dairy, and 
Fruits, vegetables, nuts and legumes [9]. The Animal pro-
tein pattern was the only pattern with major non-vegetarian 
components.

Among those in the highest tertile of factor scores (Ter-
tile 3) for the Animal protein diet, 48% identified as Hindu, 
while approximately 84% of those in the lowest tertile iden-
tified as Hindu. Those in the highest tertile of the Animal 
protein diet were less often born in India. (Table 1).

Weaker traditional cultural beliefs were associated with 
higher odds of consumption of the Animal Protein pattern 
[OR 1.07 (1.04, 1.10)] and with lower odds of consump-
tion of the Fried snacks, sweets, high-fat dairy pattern [0.95 
(0.93, 0.97)]. (Table 2) There was no association between 
traditional cultural beliefs and the Fruits, vegetables, nuts, 
legumes pattern. Weaker traditional cultural beliefs were 
also associated with a higher AHEI diet quality score [0.15; 
95%CI (0.07, 0.22)] and with lower odds of consumption of 
only vegetarian food [0.93; 95% CI (0.90, 0.95)].

Weaker individual traditional cultural practices were 
associated with higher consumption of the Animal protein 
diet: less fasting [3.34 (1.27, 8.83)], eating less South Asian 
food in restaurants [8.45 (2.76, 25.89)] or at home [15.4 
(7.09, 33.49)], shopping at South Asian grocery stores less 
frequently [3.44 (1.87, 6.33)], eating outside of the home 
more frequently [3.82 (2.39, 6.08)] or having fewer South 
Asian friends [10.45 (5.32, 20.53)]. Weaker individual South 
Asian traditional cultural practices were associated with 
lower consumption of the “Fried Snack, Sweets and High-
fat dairy” dietary pattern. Those who fast less frequently 
[0.25 (0.10, 0.63)], eat South Asian food in restaurants [0.28 
(0.09, 0.87)] or shop at South Asian grocery stores less fre-
quently [0.21 (0.11, 0.38)] were less likely to consume the 
“Fried snacks, Sweets and High-fat dairy” dietary pattern. 
Participants who shop less frequently at South Asian grocery 
stores had lower odds of consuming the highest tertile of 
Fruits, vegetables, nuts, legumes diet pattern [0.50 (0.27, 
0.92)]. Weaker individual traditional cultural practices were 

all associated with lower consumption of a Vegetarian diet 
(all p < 0.05).

Discussion

South Asians in the MASALA study who had stronger tradi-
tional culture beliefs were more likely to consume the Fried 
snacks, sweets and high-fat dairy pattern, less likely to con-
sume the Animal protein dietary pattern, and were more 
likely to be vegetarian. Participants who routinely engaged 
in traditional cultural practices were also less likely to con-
sume the Animal protein dietary pattern.

Dietary consumption is influenced by a multitude of fac-
tors, both cultural and practical, including religious affili-
ation, influence of the current culinary environment and 
accepted nutrition practices, and aging and health status 
[16]. Few studies have examined the association of cultural 
beliefs and practices on diet patterns in South Asians who 
have lived in America, on average, for decades. Our prior 
work in this cohort has shown that length of residence in 
the United States is associated with differences in intake 
of nutrients and biomarkers for cardiovascular disease [17]. 
Participants living in the United States for longer had greater 
consumption of specific food groups including alcoholic 
beverages, pizza and pasta, fats and oils and lower con-
sumptions of foods such as beans and lentils, grain, dairy 
and candy/sugar. The current investigation broadens this 
inquiry to study overall cultural beliefs and practices and 
their effects on dietary patterns in the MASALA cohort.

Cultural gatherings and celebrations in South Asia often 
revolve around culinary customs. The majority of our par-
ticipants identified as Asian Indian and Hindu, affiliations 
which would traditionally proscribe the consumption of a 
high animal-protein pattern diet. In our current investiga-
tion, the Fried snacks, sweets, high-fat dairy diet pattern 
includes many items that may be associated with celebratory 
occasions among those who take part in traditional cultural 
practices [1]. In our prior work, the Fried snacks, sweets and 
high-fat dairy pattern was associated with a lower HDL and 
higher HOMA-IR, [9] signifying high cardiometabolic risk. 
These changes occurred despite its status as a predominantly 
plant-based dietary pattern. This key point in culturally-
specific nutrition counseling underscores the importance of 
educating at-risk individuals on the components of a more 
healthful diet pattern instead of relying on vegetarianism as 
a proxy for healthfulness.

The “westernization” of diet after living in the United 
States has previously been associated with increased BMI, 
obesity and consumption of caffeinated and sugar-sweet-
ened beverages [3, 18] and with increased rates of type 2 
diabetes [19]. In our current investigation, weaker tradi-
tional cultural beliefs and more infrequent participation 
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in cultural practices were both associated with higher 
intake of the Animal protein dietary pattern. Our prior 
work in MASALA has shown that consumption of the 
Animal protein pattern is associated with higher BMI and 
waist circumference [9], suggesting that this diet pattern 
is associated with increased adiposity, a major risk factor 
for incident cardiovascular disease and diabetes [20–23]. 
One of the major components of this diet pattern is red 
and processed meats, which makes our finding concord-
ant with multiple investigations suggesting that higher red 
and processed meat intake has long-term associations with 
poor cardiometabolic outcomes [21, 23, 24]. As weaker 
traditional cultural beliefs and more infrequent practices 
are a mark for increased acculturation into a Western envi-
ronment, adoption of the unhealthy components of a West-
ernized diet may be a consequence of this transition – a 
well-known phenomenon.

This investigation’s findings, however, also show that 
those individuals with weaker traditional cultural beliefs 
consumed a diet of higher quality (represented by a higher 
AHEI score). In prior work focusing on South Asian immi-
grants in Canada, and as compared with recent immigrants, 
those individuals who had been in the host country for longer 
reported more healthful dietary preparation practices, and a 
lower BMI [16]. A higher degree of acculturation has been 
previously associated with higher diet quality in South Asian 

immigrants [25]. It has also been linked with increased con-
sumption of fruits and vegetables [16], and currently the 
weight of the literature associates plant-based diets with bet-
ter long-term health outcomes [26–28]. Thus, acculturation 
provides a complex set of influences that alter health behav-
iors both positively and negatively and the factors involved 
in these competing changes are not fully understood.

In our cohort of high-income, well-educated South Asian 
immigrants, greater acculturation may signify a shift towards 
a higher quality diet. There were, however, no statistically 
significant interactions between sex, education or income 
to explain why individuals with weaker traditional cultural 
beliefs and practices preferred the Animal protein pattern 
in lieu of the Fruits, Vegetables, Nuts and Legumes pattern. 
It is likely a combination of medical history and factors of 
social context beyond those explored in this investigation 
that affects the choice between the Animal Protein and Fried 
snacks, sweets, high-fat dairy.

Strengths of this study include a large, community-based 
cohort of South Asians in the United States, robust measures 
of dietary intake and cultural beliefs and practices. We also 
acknowledge that there are limitations to our study. This is 
a cross-sectional examination, and we were unable to deter-
mine changes in cultural beliefs and practices or dietary pat-
terns over many years. Still, the current shed light on factors 

Table 2   Association of traditional cultural practices with major dietary pattern

Adjusted for age, study site, sex, education and income
a 1 = two to three times per week; 2 = about once a week; 3 = about once or twice per month; 4 = less than once a month; 5 = once a year for a spe-
cific period; 6 = almost never or never
b 1 = Only South Asian food; 2 = Mostly South Asian food; 3 = Equally South Asian and other; 4 = Mostly other food; 5 = Only other food; 
6 = Never eat at home/restaurants
c 1 = Only South Asian; 2 = Mostly South Asian; 3 = Equally South Asian group and Other groups; 4 = Mostly Other; 5 = Only Other groups
* p < 0.05

Odds of increasing tertile of diet pattern
(OR, 95% confidence interval)

Vegetarian diet Diet quality

Animal protein Fried snacks, 
Sweets, High-fat 
dairy

Fruits, Veg-
etables, Nuts, 
Legumes

Vegetarian diet
(OR, 95% CI)

AHEI score
β (95% CI)

Traditional cultural Beliefs score
[OR (95% CI)]

1.07 (1.04, 1.10)* 0.95 (0.93, 0.97)* 0.99 (0.96, 1.01) 0.92 (0.90, 0.95)* 0.15 (0.07, 0.22)*

Questionnaire items (1 = strong South Asian; 6 = weak South Asian)
How often do you fast?a 3.34 (1.27, 8.83)* 0.25 (0.10, 0.63)* 0.83 (0.33, 2.06) 0.66 (0.60, 0.74)* 0.57 (0.25, 0.89)*
What kind of food do you normally or 

usually eat at home?b
15.4 (7.09, 33.49)* 0.26 (0.13, 0.52) 0.85 (0.44, 1.66) 0.48 (0.39, 0.60)* 0.40 (− 0.21, 1.00)

What kind of food do you normally or 
usually eat in restaurants?b

8.45 (2.76, 25.89)* 0.28 (0.09, 0.87)* 2.55 (0.85, 7.66) 0.57 (0.47, 0.68)* 1.10 (0.57, 1.62)*

How often do you eat out?a 3.82 (2.39, 6.08)* 0.73 (0.47, 1.14) 0.96 (0.63, 1.47) 1.75 (1.38, 2.22)*  − 0.16 (− 0.84,0.52)
How often does your family shop at 

South Asian grocery stores?a
3.44 (1.87, 6.33) * 0.21 (0.11, 0.38)* 0.50 (0.27, 0.92)* 0.68 (0.57,0.82)* 0.14 (− 0.37, 0.65)

Which ethnic group or culture do most 
of your friends belong to?c

10.45 (5.32, 20.53)* 0.72 (0.18, 3.44) 0.90 (0.48,1.67) 0.52 (0.43, 0.64)*  − 0.13 (− 0.69, 0.43)
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that may lead to less healthful eating habits, and inform tar-
gets for culturally-specific dietary counseling.

Implications for Research and Practice

Identifying cultural beliefs and practices and understanding 
their effects on risk factors for cardiometabolic disease may 
help to broaden strategies of prevention for cardiovascular dis-
ease and diabetes in South Asians living in the United States.
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