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Abstract

Background

Social networks have been shown to influence lifestyle behaviors in non-Latinx white (NLW)

populations. We examined their influence in Asian American, Native Hawaiian and Pacific

Islander (AANHPI) women.

Methods

We included 477 AANHPI women from the Asian Community Health Initiative Study who

provided egocentric (degree, density, composition) and epidemiologic (size, types of ties)

social network data and data on alcohol intake, physical activity, smoking, diet, and body

size. We used logistic regression to evaluate associations of social network measures and

dichotomous outcomes, and linear regression for continuous outcomes.

Results

In multivariable-adjusted analyses, higher degree and/or proportion of friends were signifi-

cantly related to higher Western diet, higher odds of any alcohol consumption, and lower

odds of physical inactivity and body mass index (BMI)�23 kg/m2. Additionally, a higher pro-

portion of NLW in women’s networks was related to lower Asian diet but also lower waist

size. Community participation was related to higher Western diet and lower Asian diet. By

contrast, degree and/or proportion of relatives were positively related to BMI, waist size and

to a higher odds of BMI�23 kg/m2 and of ever smoking 100 cigarettes. Being married was

related to fewer alcoholic drinks per week and higher Asian diet. A higher density of relation-

ships with frequent contact was also associated with higher Asian diet.

Conclusions

AANHPI women with larger proportions of friends and NLWs in their networks had more

Western health behaviors and smaller body size. Norms for health behaviors and body size
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may be influenced by the size, composition, and structure of social networks, relevant to

chronic disease prevention.

Introduction

In the general population, 70–90% of cancers [1] and cardiovascular and metabolic diseases

[2] are due to modifiable [3] behavioral and environmental factors. High consumption of a

Western diet, alcohol intake, smoking, physical inactivity, overweight, and high waist size are

shared risk factors for cancer, diabetes, and/or cardiovascular disease [4–7]. However, while

lifestyle behaviors are often conceptualized at the individual level, they may be strongly influ-

enced by social networks, the webs of relationships around people.

Social network measures including size, degree (number of connections between a node

and alters in an egocentric network), density (proportion of those in a network who are ties

(connections), types of social ties, diversity (number of different types of social ties), and com-

position, have been related to lifestyle behaviors in the general population and in chronic dis-

ease populations [8–12]. Low social network diversity, defined as the variety of social ties or

roles, has been related to alcohol dependency, smoking, low levels of physical activity [8, 9]

and poorer health [10]. In a Swiss sample, participants with a higher proportion of exercisers

in their network had higher levels of physical activity [11]. In the After Breast Cancer Pooling

Project, social network variables such as social network size, social network diversity, and spe-

cific social ties were related to lifestyle behaviors in women diagnosed with breast cancer [12].

Though social networks have been implicated in the shaping and transmission of lifestyle

behaviors, including diet and obesity [13, 14], little direct research in this area has been con-

ducted in immigrants and populations other than non-Latinx Whites (NLW), a critical omis-

sion given that lifestyle behaviors of immigrants often change substantially as a function of

acculturation and exposure to Western behavioral norms [15]. Given the lack of prior work in

this area, we conducted exploratory secondary data analysis of data from the Asian Commu-

nity Health Initiative (CHI) study and evaluated associations of social network measures on

lifestyle behaviors in a sample of 477 Asian American, Native Hawaiian, and Pacific Islander

(AANHPI) women, two-thirds who were immigrants to the U.S., important given that AANH-

PIs are the fastest growing racial/ethnic group in the U.S. [16]

Methods

The Community Health Initiative (CHI) study sample

The Asian CHI is a breast cancer case-control study conducted in the San Francisco Bay Area,

California. The 483 AANHPI women in the CHI study were recruited as controls; details of

the sampling and recruitment process have been previously described [17, 18]. In brief, age-

and ethnicity- (Chinese, Filipina, other AANHPI) matched controls were recruited through:

(1) two community health centers, (2) the Army of Women, a volunteer-based on-line registry,

(3) Craigslist and other internet methods, (4) address-based sampling and (5) other commu-

nity and media outreach efforts. The target number of controls from each source was based on

the age and ethnicity distribution of the breast cancer cases enrolled in the full study, and a pri-

ori assumptions regarding the distributions of socioeconomic status among controls from

each recruitment source. Recruitment of controls was conducted between March 2013 and

October 2014.
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Survey data were collected contemporaneously from telephone and self-administered inter-

views and included detailed social and sociodemographic data and data on immigration status,

language preference, and lifestyle behaviors. All interviews were conducted in English, Manda-

rin, Cantonese, or Tagalog. Written informed consent was obtained from all study partici-

pants. This research was approved by the Cancer Prevention Institute of California and

California Protection for Human Subjects Institutional Review Boards.

Data collection

Social networks. We administered by phone interview a brief egocentric social network

questionnaire, which was developed from work in the Indianapolis Network Mental Health

Study [19] and adapted from the PhenX Toolkit (https://www.phenxtoolkit.org/protocols/

view/211101), to collect data on women’s social networks. The questionnaire employed the fol-

lowing name generator: “Over the past 12 months, who have been the people in your life with

whom you discuss important matters? Who are the people you can really count on? These can

be people that you see, talk on the phone or via the computer, email, text, or instant message

with.” Women provided up to 12 nicknames or sets of initials for these “alters” as well as infor-

mation about alters’ gender, age, and race/ethnicity and information about the type of relation-

ship (e.g., friend, neighbor, child, grandparent, spouse, member of a religious organization,

etc.), level of closeness, and frequency of contact. Women were further asked whether alters

knew each other and the level of closeness in those relationships.

From egocentric measures, we computed the degree of each type of relationship. We gener-

ated information on degree of relatives from the sum of children, grandchildren, grandparents,

in laws, siblings, parents, and other relatives indicated in egocentric analysis and separately

evaluated associations with a spouse. We also computed compositional variables (i.e., percent

of the total egocentric network comprised of specific types of ties) and analyzed variables with

sufficient variation; these included proportions of friends, relatives, females, and NLWs. Since

women indicated no Latinx or African-American contacts in their networks, the proportion of

NLWs provides the same information as (the inverse of the) proportion of Asians. Density was

computed as the number of ties between alters over the total possible number of connections.

Most relationships women included in their network were described as very close (or charac-

terized by frequent contact) and so we were only able to examine density of very close relation-

ships or those with frequent contact.

Women were also asked their marital status and whether they were actively involved in any

neighborhood groups such as community associations, social clubs, book clubs, churches/spir-

itual centers, or faith-based organizations. We evaluated associations of these measures and

diversity (the number of types of ties) with behavioral outcomes.

Other covariates. Available sociodemographic data included age (continuous years), edu-

cation (continuous years), income (<$24K, 25-35K, 36-45K, 46-55K, 56-65K, 66-75K, 76-99K,

100-149K, 150-199K, 200+K), immigrant status (1st, 2nd, 3rd generation, <50% of life in the

US,�50% of life in the US), and language proficiency (speak not at all well to very well).

Because English proficiency was correlated with education (r = 0.65, P<0.001) and income

(r = 0.58, P<0.001), because of concerns about collinearity in multiply adjusted analyses, we

dichotomized English proficiency (speak very well vs. not). We considered adjusting for inter-

net use and for postmenopausal status, the latter particularly in analyses of waist size, but

adjustment for these variables had no substantive effect on associations (S1 Table) and so these

covariates were dropped.

Lifestyle behaviors, body mass index, and waist size. Smoking history was assessed as

ever smoked 100 cigarettes since so few women were current smokers. Participants were asked
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about hours per week of moderate or strenuous physical activity. Weight and height were self-

reported, and waist size and hip size were self-measured based on standardized instructions. BMI

in kg/m2 was derived from information on weight and height and waist-to-hip ratio (WHR) was

computed as waist size divided by hip size. Information on alcohol intake (grams/day) was com-

puted from information on numbers and frequency per week of servings of wine, beer, and liquor.

Dietary acculturation questions included in the questionnaire were adapted from the scales devel-

oped by Satia et al [20] for Chinese-American women and augmented with data for Filipino [21],

Vietnamese [22], Japanese [23], Korean [24–26], and Asian-Indian and Pakistani [27] populations

living in the US. We created "Asian" and "Western" scales, assigning 0, 1, or 2 points based on the

frequency of consumption of specific items, and summing points. The Western scale included 18

items and the Asian scale 13 items. Asian and Western dietary scales were not a part of the same

continuum, but they were inversely correlated (r = -0.47, P<0.001).

Continuous health outcome measures included Western diet, Asian diet, drinks per week,

hours/week of moderate or strenuous physical activity, BMI, WHR, and waist size. Dichotomous

outcomes included those based on median levels of continuous measures (e.g., high Western diet,

high Asian diet, physical inactivity); current weight recommendations in studies of AANHPI pop-

ulations (overweight or BMI�23 kg/m2 [28]; waist size�85 cm; WHR�0.85; or any level of con-

sumption for those behaviors with low consumption (any alcohol intake, ever smoked 100

cigarettes). We allowed the sample size to vary depending on the number of participants with data

for each behavioral outcome variable. Sample size varied from 445 to 477 participants.

Statistical analyses

We examined distributions of potential confounding variables, as well as social network char-

acteristics, by the combination of nativity and ethnicity (Chinese, Filipina, other), computing

χ2 statistics for categorical and F tests for continuous variables.

Analyses of social networks and lifestyle factors. We evaluated associations of social net-

work variables (degree, types of ties, diversity of ties, compositional variables, density of very

close relationships and those with frequent contact) and continuous outcomes (body mass

index (BMI), waist size, waist to hip ratio (WHR), Asian diet, Western diet, drinks per week)

using linear regression (PROC GENMOD, SAS Institute, Cary, NC). We used multivariable

logistic regression (PROC LOGISTIC) to estimate odds ratios (ORs) and 95% confidence

intervals (CI) for analyses of dichotomous outcome variables (<8 hours moderate or strenu-

ous activity/week, BMI�23 kg/m2, WHR�0.85, ever smoked 100 cigarettes, any alcohol

intake). Because of limited numbers of women specifically indicating colleagues, professionals,

neighbors, or members of a religious organization as alters within their social networks, we

dropped these variables from analyses. We evaluated associations adjusted for age only and

subsequently for multiple covariates including age, ethnicity, education, income, immigration

status, and high English-speaking proficiency.

Results

Of the 477 women in the study, 51% were Chinese, 21% were Filipina, and 28% were of other

ethnicities (Table 1). Women were 22–82 years of age (mean and median = 50). Thirty-five

percent were born in the US; of those who immigrated to the US, 25% immigrated before age

20. Forty-eight percent of women were postmenopausal. Eight percent had a high school edu-

cation or less, an additional 20% obtained some college education, and the great majority

(72%) obtained post-graduate education. Fifty-nine percent indicated they spoke English very

well. Examining by nativity (US- vs. foreign-born) and ethnicity, Chinese and Filipina women

were similar in age when they immigrated, but US-born Filipina women in the study were
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younger than Chinese women or foreign-born Filipina women. Foreign-born women had

slightly less education than US-born women and felt less comfortable with their English skills

than women born in the US.

Social network variables differed across ethnicity and nativity (Table 2). US-born AANHPI

women indicated larger networks than did foreign-born women. They also had substantially

Table 1. Selected characteristics by nativity and ethnicity (N = 477).

US-born Foreign-born

All Chinese Filipina Other ethnicity Chinese Filipina Other ethnicity Pc

N 477 68 21 77 177 78 56

Age (mean, SD) 50.5 (11.7) 50.3 (10.5) 39.7 (11.4) 47.3 (12.7) 53.7 (11.6) 51.7 (10.7) 47.6 (9.2) <0.0001

Age at immigrationa (mean, SD) 30.3 (15.8) N/A N/A N/A 31.9 (15.0) 34.7 (16.5) 19.2 (12.2) <0.0001

Postmenopausal (N, %) 228 (48.0) 30 (44.1) 5 (23.8) 30 (39) 95 (53.7) 49 (62.8) 19 (35.2) 0.0009

Education (N, %) <0.0001

High school or less 38 (8.0) 0 (0.0) 0 (0.0) 0 (0.0) 33 (18.6) 3 (3.0) 2 (3.6)

College 92 (19.5) 5 (7.4) 3 (14.3) 18 (23.4) 41 (23.2) 23 (29.9) 3 (5.4)

Post-graduate 345 (72.5) 63 (92.7) 18 (85.7) 59 (76.6) 103 (58.2) 51 (66.2) 51 (91.1)

Incomeb (N, %) <0.0001

$35,000 or less 117 (29.3) 5 (8.1) 3 (14.3) 14 (19.4) 76 (47.2) 13 (34.2) 6 (13.0)

$36,000-$99,000 120 (30.0) 20 (32.3) 10 (47.6) 21 (29.2) 40 (24.8) 14 (36.8) 15 (32.6)

$100,000 or more 163 (40.8) 37 (59.7) 8 (38.1) 37 (38.1) 45 (28.0) 11 (29.0) 25 (54.4)

High English proficiency (N, %) 280 (58.7) 67 (98.5) 21 (100) 77 (100) 37 (20.9) 39 (50.0) 39 (69.6) <0.0001

Abbreviations: SD, standard deviation
aAmong women not born in the US
bAmong those who provided information on income
cp-value, χ2 test for categorical variables and F test for continuous variables

https://doi.org/10.1371/journal.pone.0232239.t001

Table 2. Egocentric social network characteristics of Asian American, Native Hawaiian, and Pacific Islander women from the Asian Community Health Initiative

Study (N = 477).

US-born Foreign-born

All Chinese Filipina Other ethnicity Chinese Filipina Other ethnicity Pa

N 477 68 21 77 177 78 56

Degree (Mean, SD)

All 3.8 (1.8) 4.1 (2.0) 4.9 (1.9) 4.1 (1.5) 3.6 (1.9) 3.7 (1.6) 3.3 (1.7) 0.002

Relatives 1.7 (1.3) 1.5 (1.1) 2.4 (1.4) 1.6 (1.3) 1.7 (1.2) 2.1 (1.4) 1.5 (1.5) 0.002

Friends 1.3 (1.4) 1.9 (1.8) 1.7 (1.7) 1.5 (1.3) 1.1 (1.4) 1.1 (1.2) 1.1 (1.1) 0.0009

Married (%) 66.5 63.2 42.9 59.7 70.1 66.7 76.8 0.05

Community participation (%) 2.7 4.4 4.8 3.9 1.1 3.8 1.8 0.59

Composition (%)

Relatives 45.7 38.3 52.1 37.1 47.6 58.4 40.6 <0.0001

Friends 32.2 39.7 30.9 38.4 28.9 27.8 32.8 0.08

Non-Latinx White 15.2 27.1 21.6 34.3 6.3 1.6 19.5 <0.0001

High density (%)

Very close relationships 64.6 63.2 66.7 68.8 57.6 82.1 57.1 0.006

Frequent contact 53.0 45.6 47.6 41.6 55.4 61.5 60.7 0.08

Abbreviations: SD, standard deviation
ap-value, F-test

https://doi.org/10.1371/journal.pone.0232239.t002
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higher proportions of NLWs in their networks. Women from different ethnic/nativity groups

did not differ with regard to community participation, high density of relationships with fre-

quent contact, or proportion of friends in their networks. By contrast, foreign-born women

were slightly more likely to be married. Foreign-born women had higher proportions of rela-

tives in their networks compared with ethnically similar US-born women. Regardless of nativ-

ity, Filipina women had the highest proportion of relatives in their networks; foreign-born

Filipina women had the highest density of very close relationships.

Social networks and continuous outcomes

In minimally (S2 Table) and multivariable-adjusted analyses (Table 3), higher degree and/or

proportion of relatives were associated with higher BMI and higher waist size. They were also

related to higher Asian and lower Western diet in minimally-adjusted analyses though associa-

tions were diminished with multiple adjustment. Conversely, higher degree and/or proportion

of friends were associated with lower BMI and waist size and higher Western diet. A higher

percentage of NLW in women’s networks was associated with lower Asian diet, higher West-

ern diet, and lower waist size and WHR. Being married was associated with both higher Asian

diet and lower alcohol intake. A high density of relationships with frequent contact was associ-

ated with higher Asian and lower Western diet. By contrast, community participation was

associated with lower Asian and higher Western diet. Neither diversity of ties nor percent of

females in women’s networks was related to behavioral outcomes.

Social networks and dichotomous lifestyle factors

Findings from minimally-adjusted (S3 Table) and multivariable-adjusted (Table 4) analyses

were similar for dichotomous outcomes. In multivariable-adjusted analyses, degree or social

network size was not associated with lifestyle behaviors. However, a higher degree of relatives

was related to higher odds of BMI�23 (OR = 1.19, 95% CI:1.02–1.38) and of ever smoking

100 cigarettes (OR = 1.28, 95% CI:1.02–1.60). Similarly, a higher proportion of relatives in

Table 3. Social network variables and multivariable-adjusted linear associationsa with behavioral risk factors (N = 477).

BMI (kg/m2) Pb Waist size Pb WHR Pb Asian diet Pb Western diet Pb Drinks per week Pb

Degreec

All 0.09 0.44 0.02 0.84 0.0004 0.83 0.13 0.15 0.09 0.53 -0.02 0.75

Relatives 0.41 0.01 0.34 0.04 0.003 0.32 0.23 0.06 -0.26 0.17 -0.02 0.77

Friends -0.26 0.09 -0.28 0.08 -0.003 0.31 -0.08 0.51 0.38 0.03 0.05 0.54

Married 0.65 0.19 0.75 0.12 0.01 0.11 1.22 0.0007 0.33 0.54 -0.54 0.03

Community participation -1.32 0.34 -1.39 0.29 -0.04 0.07 -2.27 0.02 3.20 0.03 -0.18 0.79

Composition (%)

Relatives 1.37 0.05 1.45 0.05 0.004 0.73 0.57 0.29 -1.43 0.08 -0.09 0.81

Friends -1.39 0.03 -1.51 0.02 -0.01 0.31 -0.70 0.16 1.47 0.05 0.31 0.36

Non-Latinx White -1.13 0.20 -2.55 0.004 -0.03 0.04 -2.75 < .0001 1.68 0.09 0.31 0.48

High density

Very close relationships 0.50 0.27 0.69 0.13 0.004 0.57 0.62 0.07 -0.68 0.18 0.13 0.58

Frequent contact -0.004 0.99 0.26 0.54 0.009 0.19 1.10 0.0005 -0.90 0.06 -0.09 0.69

Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio
aModels adjusted for age, ethnicity, education, income, immigration status, and high English proficiency.
bp-value, Wald test
cAssociations with hours of moderate or strenuous activity not statistically significant. Percent females and diversity of ties unrelated to behavioral risk factors

https://doi.org/10.1371/journal.pone.0232239.t003
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women’s networks was related to higher odds of BMI�23 (OR = 2.15, 95% CI:1.12–4.12) and

of ever smoking 100 cigarettes (OR = 3.02, 95% CI:1.04–8.76). By contrast, a higher degree of

friends was related to a lower likelihood of<8 hours physical activity per week (OR = 0.86,

95% CI:0.74–1.00), a lower likelihood of BMI�23 (OR = 0.83, 95% CI:0.71–0.96), and a higher

likelihood of alcohol intake (OR = 1.18, 95% CI:1.01–1.39). Any community participation was

associated with a lower likelihood of WHR�0.85 (OR = 0.12, 95% CI:0.03–0.62). Neither high

density of very close relationships nor those with frequent contact was related to outcomes.

A higher proportion of NLWs in women’s networks was related to a lower likelihood of

WHR�0.85 (OR = 0.33, 95% CI:0.14–0.76). Multivariable adjustment attenuated the associa-

tion of NLW with both smoking and alcohol. Being married was related to a slightly higher

odds of<8 hours physical activity per week (OR = 1.51, 95% CI:0.97–2.37). Neither the pro-

portion of females in women’s networks nor diversity of ties were related to behavioral

outcomes.

Discussion

Characteristics of social networks including degree, composition, and density as well as types

of ties were related to lifestyle behaviors among AANHPI women. Women with networks with

a higher degree and composition of friends and NLWs had lower BMI and waist size, lower

Asian diets, and higher Western diets. Community participation was also associated with

Table 4. Social network variables and multivariable-adjusted relative oddsa of behavioral risk factors (N = 477).

<8 hrs moderate or

strenuous activity/wk

95% CI BMI�23

kg/m2

95% CI WHR> =

0.85b
95% CI Ever smoked 100

cigarettes

95% CI Any alcohol

intake

95% CI

Degreec

All 0.93 (0.83,

1.04)

0.96 (0.86,

1.07)

0.99 (0.88,

1.10)

1.05 (0.89,

1.25)

1.07 (0.95,

1.21)

Relatives 1.01 (0.87,

1.17)

1.19 (1.02,

1.38)

1.00 (0.85,

1.17)

1.28 (1.02,

1.60)

0.97 (0.82,

1.14)

Friends 0.86 (0.74,

1.00)

0.83 (0.71,

0.96)

0.98 (0.85,

1.13)

0.86 (0.68,

1.09)

1.18 (1.01,

1.39)

Married 1.51 (0.97,

2.37)

1.21 (0.78,

1.89)

1.25 (0.78,

1.98)

1.04 (0.53,

2.04)

0.75 (0.47,

1.22)

Community

participation

1.04 (0.32,

3.43)

0.64 (0.18,

2.27)

0.12 (0.03,

0.62)

1.60 (0.38,

6.74)

0.65 (0.18,

2.35)

Composition (%)

Relatives 1.37 (0.71,

2.65)

2.15 (1.12,

4.12)

0.99 (0.49,

1.99)

3.02 (1.04,

8.76)

0.68 (0.34,

1.40)

Friends 0.70 (0.38,

1.29)

0.59 (0.32,

1.07)

0.92 (0.49,

1.72)

0.46 (0.17,

1.25)

1.34 (0.70,

2.58)

Non-Latinx

White

1.44 (0.65,

3.21)

0.76 (0.34,

1.69)

0.33 (0.14,

0.76)

1.55 (0.55,

4.34)

1.23 (0.50,

3.03)

High density

Very close 1.11 (0.74,

1.67)

1.07 (0.71,

1.62)

1.35 (0.88,

2.06)

0.92 (0.49,

1.75)

0.97 (0.62,

1.51)

Frequent contact 1.30 (0.88,

1.93)

0.93 (0.63,

1.37)

1.38 (0.92,

2.07)

1.24 (0.68,

2.27)

0.74 (0.49,

1.13)

Abbreviations: BMI, body mass index; CI, confidence interval; WHR, waist-to-hip ratio
aModels adjusted for age, ethnicity, education, income, immigration status, and high English proficiency.
bAssociations with odds of waist�32 inches similar to associations with WHR�0.85.
cOdds ratios with Western diet not statistically significant. Percent females and diversity of ties unrelated to behavioral risk factors

https://doi.org/10.1371/journal.pone.0232239.t004
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lower Asian and higher Western diet. Conversely, higher degree and proportion of relatives

were associated with higher BMI and waist size, lower Western diet, and higher odds of ever

smoking. Similarly, a high density of relationships characterized by frequent contact, was also

associated with higher Asian and lower Western diet. Being married was associated with higher

Asian diet and lower alcohol consumption. This is the first study examining egocentric social

network characteristics and lifestyle behaviors in a US-living AANHPI population of women.

Previous work has demonstrated that social networks influence lifestyle factors both in gen-

eral (e.g., physical activity [29]; diet [13, 30]; alcohol [8, 31]; obesity [14]) and in Asian popula-

tions (e.g., diet [32]; physical activity [33]; smoking [34, 35]). More specifically, large, diverse

social networks and family and friends who model or support behaviors have been consistently

related to healthier lifestyle behaviors, mediated by social norms [30, 36, 37], social support

[38], and seeking of social activity [33]. Investigators have used varied social network measures

including epidemiologic and egocentric social network measures. However, exceedingly lim-

ited work has been conducted in AANHPI women specifically and most prior work has

focused on single behavioral outcomes, limiting the ability to examine patterns of associations

more broadly.

Associations in this study were consistent with social influences associated with Western

norms on behaviors including alcohol intake, smoking, and diet and thus showed parallels to

the literature on acculturation and smoking [39–41], diet [41–43], and physical activity [42,

44]. Women who have been in the US longer often have a higher Western diet intake, particu-

larly higher intakes of meat, sweets, and sweetened beverages, a greater likelihood of smoking,

and higher levels of physical activity [45–47]. In prior work, social network composition has

differed by nativity with immigrant (vs. US-born) women having larger proportions of family

in their networks [48, 49]. Findings here suggest that adoption of Western lifestyle behaviors

may in part occur through networks of friends and of NLWs whereas family networks and

AANHPI networks were associated with greater retention of behaviors more typical of coun-

tries of origin.

Though Western behaviors associated with greater acculturation have generally been asso-

ciated with greater obesity [42, 43, 50, 51], women with more “Western” social networks in

our study, i.e., those characterized by greater proportions of NLWs and friends, had lower

BMI and waist size. Lifestyle behaviors may be patterned by Asian sociocultural norms for

thinness [52, 53] as well as Western norms for thinness associated with higher socioeconomic

status [54, 55], consistent with the high levels of education in this cohort.

Though the influence of social networks on lifestyle behaviors may reflect acculturation,

social networks had independent influences on behavioral outcomes adjusted for measures of

acculturation including nativity, English proficiency, and years in the US. Consistent with this,

in a study of 591 Korean women [56], having more ‘encouragers’ and fewer ‘discouragers’ of

alcohol intake in women’s social network, not acculturation assessed using an acculturative

identity scale, was related to a higher likelihood of drinking. In another study of 766 South

Asians, 44.1% of whom were women, perceptions of body size among the five closest persons

in participants’ social networks, were positively related to body size norms and self-assessed

body size [36] apart from cultural identity or years in the US.

A major strength of the current analysis was the ability to examine associations with a vari-

ety of social network characteristics, assessed through a well-established, publicly available

egocentric social network data tool. This study is the first to examine associations with lifestyle

behaviors in an ethnically diverse population of AANHPI women. In addition, we were able to

adjust for variables including socioeconomic status, immigration status, and language profi-

ciency, that may constrain social networks and also influence lifestyle behaviors. An additional

strength was the extensive set of detailed data on lifestyle behaviors.
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A major limitation was the lack of power to examine associations by country of origin and

to examine intersectional influences of country of origin, socioeconomic status, and social net-

work variables on lifestyle behaviors [57]. Future, larger studies should consider these influ-

ences given substantial ethnic group heterogeneity [58, 59]; larger studies are needed

generally. Our results may not generalize to women of lower education who were not well rep-

resented in this population. Examining associations in a more representative population may

lead to different associations, particularly those with body weight and waist size. Future studies

should ideally include a larger population with greater socioeconomic and ethnic diversity.

It is not possible to fully interpret variation in the number of alters women provided.

Though this appeared to be influenced by the numbers of people women described as close, fac-

tors that may also influence the number of alters provided include conscientiousness, time con-

straints, and interest in the question, in addition to the numbers of important persons in a

woman’s network. Another limitation, associations were cross-sectional. Rather than representing

the influence of social network influences on behaviors, homophily, or association with like oth-

ers, could lead to apparent associations with behaviors if shared behaviors increase the likelihood

that people associate with each other. Furthermore, poor health resulting from adverse lifestyle

can lead to greater social isolation or influence network composition [60–62]. Nonetheless, this

didn’t help to explain why greater friendship networks, and smaller relative networks, were related

to lower body weight, waist size, and a lower likelihood of overweight in our sample. Rather, pat-

terns were consistent with the influence of social networks and related social norms associated

with living in the US, with diverging influences of friends and family on behaviors. Future work

should examine longitudinal changes in networks and lifestyle behaviors.

To summarize, our findings provide evidence for the influence of the social environment,

as measured by the size, composition, and structure of women’s social networks, on lifestyle

behaviors in AANHPI women. More specifically and most notably, larger proportions of

friends and NLWs in the social networks of AANHPI women were related to lower BMI and

waist size, lower Asian diet, and higher Western diet. Conversely, a larger proportion of rela-

tives was associated with higher BMI and waist size, lower Western diet, and higher odds of

ever smoking. These findings have implications for disease risk and preventative social net-

work interventions.
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11. Mötteli S, Dohle S. Egocentric social network correlates of physical activity. Journal of Sport and Health

Science. 2017. http://dx.doi.org/doi:10.1016/j.jshs.2017.01.002.

12. Kroenke CH, Michael YL, Shu XO, Poole EM, Kwan ML, Nechuta S, et al. Post-diagnosis social net-

works, and lifestyle and treatment factors in the After Breast Cancer Pooling Project. Psychooncology.

2017; 26(4):544–52. https://doi.org/10.1002/pon.4059 PMID: 26749519; PubMed Central PMCID:

PMC4938778.

13. Pachucki MA, Jacques PF, Christakis NA. Social network concordance in food choice among spouses,

friends, and siblings. Am J Public Health. 2011; 101(11):2170–7. Epub 2011/09/24. AJPH.2011.300282

[pii] https://doi.org/10.2105/AJPH.2011.300282 PMID: 21940920.

14. Christakis NA, Fowler JH. The spread of obesity in a large social network over 32 years. N Engl J Med.

2007; 357(4):370–9. Epub 2007/07/27. NEJMsa066082 [pii] https://doi.org/10.1056/NEJMsa066082

PMID: 17652652.

15. Alidu L, Grunfeld EA. A systematic review of acculturation, obesity and health behaviours among

migrants to high-income countries. Psychol Health. 2018; 33(6):724–45. Epub 2017/11/28. https://doi.

org/10.1080/08870446.2017.1398327 PMID: 29172700.

PLOS ONE Social networks and health behaviors in Asian-American women

PLOS ONE | https://doi.org/10.1371/journal.pone.0232239 May 6, 2020 10 / 13

https://doi.org/10.1038/nature16166
http://www.ncbi.nlm.nih.gov/pubmed/26675728
https://doi.org/10.1126/science.1071055
http://www.ncbi.nlm.nih.gov/pubmed/11976443
https://doi.org/10.1038/sj.bjc.6601509
https://doi.org/10.1038/sj.bjc.6601509
http://www.ncbi.nlm.nih.gov/pubmed/14735167
https://doi.org/10.2337/diacare.27.7.1812
https://doi.org/10.2337/diacare.27.7.1812
http://www.ncbi.nlm.nih.gov/pubmed/15220271
https://doi.org/10.1111/nure.12153
http://www.ncbi.nlm.nih.gov/pubmed/25406801
https://doi.org/10.1001/archinte.160.14.2117
https://doi.org/10.1001/archinte.160.14.2117
http://www.ncbi.nlm.nih.gov/pubmed/10904454
https://doi.org/10.1111/j.1360-0443.2011.03605.x
https://doi.org/10.1111/j.1360-0443.2011.03605.x
http://www.ncbi.nlm.nih.gov/pubmed/21819471
https://doi.org/10.3109/00952990.2013.860984
https://doi.org/10.3109/00952990.2013.860984
http://www.ncbi.nlm.nih.gov/pubmed/24405256
http://www.ncbi.nlm.nih.gov/pubmed/9200634
https://doi.org/10.1093/aje/kwi128
http://www.ncbi.nlm.nih.gov/pubmed/15870160
http://dx.doi.org/doi:10.1016/j.jshs.2017.01.002
https://doi.org/10.1002/pon.4059
http://www.ncbi.nlm.nih.gov/pubmed/26749519
https://doi.org/10.2105/AJPH.2011.300282
http://www.ncbi.nlm.nih.gov/pubmed/21940920
https://doi.org/10.1056/NEJMsa066082
http://www.ncbi.nlm.nih.gov/pubmed/17652652
https://doi.org/10.1080/08870446.2017.1398327
https://doi.org/10.1080/08870446.2017.1398327
http://www.ncbi.nlm.nih.gov/pubmed/29172700
https://doi.org/10.1371/journal.pone.0232239


16. Lopez G, Ruiz NG, Patten E. Key facts about Asian Americans, a diverse and growing population. Fact-

tank: News in the Numbers [Internet]. 2017; September 8. Available from: https://www.pewresearch.

org/fact-tank/2017/09/08/key-facts-about-asian-americans/.

17. Wong CK, Horn-Ross PL, Gee GC, Shariff-Marco S, Quach T, Allen L, et al. Strategies for recruiting

representative samples of Asian Americans for a population-based case-control study. J Epidemiol

Community Health. 2016; 70(10):974–82. https://doi.org/10.1136/jech-2015-206905 PMID: 27053683.

18. Morey BN, Gee GC, Shariff-Marco S, Le GM, Canchola AJ, Yang J, et al. Nativity Differences in Stress

among Asian and Pacific Islander Women Journal of Health Disparities Research and Practice. 2018;

11(1):28–44.

19. U.S. Department of Health and Human Services, National Institutes of Health NIfMH, Institute for Social

Research, Indiana University. Indianapolis Network Mental Health Study (INMHS), 1990–1991. Bloom-

ington, IN: Institute for Social Research, 1991.

20. Satia JA, Patterson RE, Kristal AR, Hislop TG, Yasui Y, Taylor VM. Development of scales to measure

dietary acculturation among Chinese-Americans and Chinese-Canadians. J Am Diet Assoc. 2001; 101

(5):548–53. https://doi.org/10.1016/S0002-8223(01)00137-7 PMID: 11374348.

21. Johnson-Kozlow M, Matt GE, Rock CL, de la Rosa R, Conway TL, Romero RA. Assessment of dietary

intakes of Filipino-Americans: implications for food frequency questionnaire design. J Nutr Educ Behav.

2011; 43(6):505–10. https://doi.org/10.1016/j.jneb.2010.09.001 PMID: 21705276; PubMed Central

PMCID: PMC3204150.

22. Hung SS, McPhee SJ, Jenkins CNH, Nguyen KP, Fordham DC, Ha N-T. Dietary intake patterns of Viet-

namese in California. J Nutr Educ. 1995; 27:63–8.

23. Kudo Y, Falciglia GA, Couch SC. Evolution of meal patterns and food choices of Japanese-American

females born in the United States. Eur J Clin Nutr. 2000; 54(8):665–70. https://doi.org/10.1038/sj.ejcn.

1601072 PMID: 10951516.

24. Lee SK, Sobal J, Frongillo EA Jr. Acculturation and dietary practices among Korean Americans. J Am

Diet Assoc. 1999; 99(9):1084–9. https://doi.org/10.1016/S0002-8223(99)00258-8 PMID: 10491677.

25. Kim J, Chan MM. Acculturation and dietary habits of Korean Americans. Br J Nutr. 2004; 91(3):469–78.

https://doi.org/10.1079/BJN20031068 PMID: 15005833.

26. Gordon BH, Kang MS, Cho P, Sucher KP. Dietary habits and health beliefs of Korean-Americans in the

San Francisco Bay Area. J Am Diet Assoc. 2000; 100(10):1198–201. https://doi.org/10.1016/S0002-

8223(00)00346-1 PMID: 11043707.

27. Raj S, Ganganna P, Bowering J. Dietary habits of Asian Indians in relation to length of residence in the

United States. J Am Diet Assoc. 1999; 99(9):1106–8. https://doi.org/10.1016/S0002-8223(99)00266-7

PMID: 10491683.

28. Jih J, Mukherjea A, Vittinghoff E, Nguyen TT, Tsoh JY, Fukuoka Y, et al. Using appropriate body mass

index cut points for overweight and obesity among Asian Americans. Prev Med. 2014; 65:1–6. https://

doi.org/10.1016/j.ypmed.2014.04.010 PMID: 24736092; PubMed Central PMCID: PMC4217157.

29. Josey MJ, Moore S. The influence of social networks and the built environment on physical inactivity: A

longitudinal study of urban-dwelling adults. Health Place. 2018; 54:62–8. Epub 2018/09/25. https://doi.

org/10.1016/j.healthplace.2018.08.016 PMID: 30245244; PubMed Central PMCID: PMC6240490.

30. Sorensen G, Stoddard AM, Dubowitz T, Barbeau EM, Bigby J, Emmons KM, et al. The influence of

social context on changes in fruit and vegetable consumption: results of the healthy directions studies.

Am J Public Health. 2007; 97(7):1216–27. https://doi.org/10.2105/AJPH.2006.088120 PMID:

17538059; PubMed Central PMCID: PMC1913084.

31. DiGuiseppi GT, Meisel MK, Balestrieri SG, Ott MQ, Clark MA, Barnett NP. Relationships between social

network characteristics, alcohol use, and alcohol-related consequences in a large network of first-year

college students: How do peer drinking norms fit in? Psychol Addict Behav. 2018; 32(8):914–21. https://

doi.org/10.1037/adb0000402 PMID: 30265059; PubMed Central PMCID: PMC6296870.

32. Sugisawa H, Harada K, Sugihara Y, Yanagisawa S, Shimmei M. Social Networks’ Health Habits Over

Life Course and Late-life Health Habits. Am J Health Behav. 2020; 44(1):100–17. https://doi.org/10.

5993/AJHB.44.1.11 PMID: 31783937.

33. Jepson R, Harris FM, Bowes A, Robertson R, Avan G, Sheikh A. Physical activity in South Asians: an

in-depth qualitative study to explore motivations and facilitators. PLoS One. 2012; 7(10):e45333. Epub

2012/10/17. https://doi.org/10.1371/journal.pone.0045333 PMID: 23071511; PubMed Central PMCID:

PMC3468573.

34. Pokhrel P, Fagan P, Cassel K, Trinidad DR, Kaholokula JK, Herzog TA. Social Network Characteristics,

Social Support, and Cigarette Smoking among Asian/Pacific Islander Young Adults. Am J Community

Psychol. 2016; 57(3–4):353–65. https://doi.org/10.1002/ajcp.12063 PMID: 27297612; PubMed Central

PMCID: PMC4965804.

PLOS ONE Social networks and health behaviors in Asian-American women

PLOS ONE | https://doi.org/10.1371/journal.pone.0232239 May 6, 2020 11 / 13

https://www.pewresearch.org/fact-tank/2017/09/08/key-facts-about-asian-americans/
https://www.pewresearch.org/fact-tank/2017/09/08/key-facts-about-asian-americans/
https://doi.org/10.1136/jech-2015-206905
http://www.ncbi.nlm.nih.gov/pubmed/27053683
https://doi.org/10.1016/S0002-8223(01)00137-7
http://www.ncbi.nlm.nih.gov/pubmed/11374348
https://doi.org/10.1016/j.jneb.2010.09.001
http://www.ncbi.nlm.nih.gov/pubmed/21705276
https://doi.org/10.1038/sj.ejcn.1601072
https://doi.org/10.1038/sj.ejcn.1601072
http://www.ncbi.nlm.nih.gov/pubmed/10951516
https://doi.org/10.1016/S0002-8223(99)00258-8
http://www.ncbi.nlm.nih.gov/pubmed/10491677
https://doi.org/10.1079/BJN20031068
http://www.ncbi.nlm.nih.gov/pubmed/15005833
https://doi.org/10.1016/S0002-8223(00)00346-1
https://doi.org/10.1016/S0002-8223(00)00346-1
http://www.ncbi.nlm.nih.gov/pubmed/11043707
https://doi.org/10.1016/S0002-8223(99)00266-7
http://www.ncbi.nlm.nih.gov/pubmed/10491683
https://doi.org/10.1016/j.ypmed.2014.04.010
https://doi.org/10.1016/j.ypmed.2014.04.010
http://www.ncbi.nlm.nih.gov/pubmed/24736092
https://doi.org/10.1016/j.healthplace.2018.08.016
https://doi.org/10.1016/j.healthplace.2018.08.016
http://www.ncbi.nlm.nih.gov/pubmed/30245244
https://doi.org/10.2105/AJPH.2006.088120
http://www.ncbi.nlm.nih.gov/pubmed/17538059
https://doi.org/10.1037/adb0000402
https://doi.org/10.1037/adb0000402
http://www.ncbi.nlm.nih.gov/pubmed/30265059
https://doi.org/10.5993/AJHB.44.1.11
https://doi.org/10.5993/AJHB.44.1.11
http://www.ncbi.nlm.nih.gov/pubmed/31783937
https://doi.org/10.1371/journal.pone.0045333
http://www.ncbi.nlm.nih.gov/pubmed/23071511
https://doi.org/10.1002/ajcp.12063
http://www.ncbi.nlm.nih.gov/pubmed/27297612
https://doi.org/10.1371/journal.pone.0232239


35. Tsoh JY, Burke NJ, Gildengorin G, Wong C, Le K, Nguyen A, et al. A Social Network Family-Focused

Intervention to Promote Smoking Cessation in Chinese and Vietnamese American Male Smokers: A

Feasibility Study. Nicotine Tob Res. 2015; 17(8):1029–38. Epub 2015/07/17. https://doi.org/10.1093/

ntr/ntv088 PMID: 26180229; PubMed Central PMCID: PMC4542845.

36. Lancki N, Siddique J, Schneider JA, Kanaya AM, Fujimoto K, Dave SS, et al. Social network body size

is associated with body size norms of South Asian adults. Obesity Medicine. 2018; 11(25–30).

37. Harmon BE, Forthofer M, Bantum EO, Nigg CR. Perceived influence and college students’ diet and

physical activity behaviors: an examination of ego-centric social networks. BMC Public Health. 2016;

16:473. https://doi.org/10.1186/s12889-016-3166-y PMID: 27267371; PubMed Central PMCID:

PMC4895992.

38. Zou P. Facilitators and Barriers to Healthy Eating in Aged Chinese Canadians with Hypertension: A

Qualitative Exploration. Nutrients. 2019; 11(1). https://doi.org/10.3390/nu11010111 PMID: 30626018;

PubMed Central PMCID: PMC6357039.

39. Kuerban A. Healthy Migrant Effect on Smoking Behavior Among Asian Immigrants in the United States.

J Immigr Minor Health. 2016; 18(1):94–101. https://doi.org/10.1007/s10903-014-0155-z PMID:

25564341.

40. Gorman BK, Lariscy JT, Kaushik C. Gender, acculturation, and smoking behavior among U.S. Asian

and Latino immigrants. Social science & medicine (1982). 2014; 106:110–8. https://doi.org/10.1016/j.

socscimed.2014.02.002 PMID: 24561772; PubMed Central PMCID: PMC6211173.

41. Allen JD, Caspi C, Yang M, Leyva B, Stoddard AM, Tamers S, et al. Pathways between acculturation

and health behaviors among residents of low-income housing: the mediating role of social and contex-

tual factors. Social science & medicine (1982). 2014; 123:26–36. https://doi.org/10.1016/j.socscimed.

2014.10.034 PMID: 25462602; PubMed Central PMCID: PMC4425350.

42. Novotny R, Chen C, Williams AE, Albright CL, Nigg CR, Oshiro CE, et al. US acculturation is associated

with health behaviors and obesity, but not their change, with a hotel-based intervention among Asian-

Pacific Islanders. J Acad Nutr Diet. 2012; 112(5):649–56. https://doi.org/10.1016/j.jand.2012.02.002

PMID: 22709769; PubMed Central PMCID: PMC3378986.

43. Novotny R, Williams AE, Vinoya AC, Oshiro CE, Vogt TM. US acculturation, food intake, and obesity

among Asian-Pacific hotel workers. J Am Diet Assoc. 2009; 109(10):1712–8. https://doi.org/10.1016/j.

jada.2009.07.013 PMID: 19782170; PubMed Central PMCID: PMC2767250.

44. Stella SY, Beasley JM, Kwon SC, Huang K-Y, Trinh-Shevrin C, Wylie-Rosett J. Acculturation and activ-

ity behaviors in Chinese American immigrants in New York City. Prev Med Rep. 2016; 4:404–9. https://

doi.org/10.1016/j.pmedr.2016.08.007 PMID: 27570733

45. Tseng M, Wright DJ, Fang CY. Acculturation and dietary change among Chinese immigrant women in

the United States. J Immigr Minor Health. 2015; 17(2):400–7. https://doi.org/10.1007/s10903-014-

0118-4 PMID: 25281323; PubMed Central PMCID: PMC4370775.

46. Gotay CC, Reid MS, Dawson MY, Wang S. Acculturation and smoking in North Americans of Chinese

ancestry: A systematic review. Can J Public Health. 2015; 106(5):e333–40. Epub 2015/10/10. https://

doi.org/10.17269/cjph.106.4762 PMID: 26451998.

47. Park S, Blanck HM, Dooyema CA, Ayala GX. Association Between Sugar-Sweetened Beverage Intake

and Proxies of Acculturation Among U.S. Hispanic and Non-Hispanic White Adults. Am J Health Pro-

mot. 2016; 30(5):357–64. Epub 2016/07/13. https://doi.org/10.1177/0890117116646343 PMID:

27404644; PubMed Central PMCID: PMC4706815.

48. Marquez B, Elder JP, Arredondo EM, Madanat H, Ji M, Ayala GX. Social network characteristics associ-

ated with health promoting behaviors among Latinos. Health Psychol. 2014; 33(6):544–53. https://doi.

org/10.1037/hea0000092 PMID: 24884908.

49. Schweizer T, Schnegg M, Berzborn S. Personal networks and social support in a multiethnic community

of southern California. Social Networks. 1998; 20:1–21. https://doi.org/10.1016/S0378-8733(96)00304-

8

50. Ro A, Bostean G. Duration of U.S. stay and body mass index among Latino and Asian immigrants: A

test of theoretical pathways. Social science & medicine (1982). 2015; 144:39–47. https://doi.org/10.

1016/j.socscimed.2015.09.001 Epub 2015 Sep 7.

51. Gomez SL, Kelsey JL, Glaser SL, Lee MM, Sidney S. Immigration and acculturation in relation to health

and health-related risk factors among specific Asian subgroups in a health maintenance organization.

Am J Public Health. 2004; 94(11):1977–84. https://doi.org/10.2105/ajph.94.11.1977 PMID: 15514240;

PubMed Central PMCID: PMC1448572.

52. Phan T, Tylka TL. Exploring a model and moderators of disordered eating with Asian American college

women. Journal of Counseling Psychology. 2006; 53(1):36–47. http://dx.doi.org/10.1037/0022-0167.

53.1.36.

PLOS ONE Social networks and health behaviors in Asian-American women

PLOS ONE | https://doi.org/10.1371/journal.pone.0232239 May 6, 2020 12 / 13

https://doi.org/10.1093/ntr/ntv088
https://doi.org/10.1093/ntr/ntv088
http://www.ncbi.nlm.nih.gov/pubmed/26180229
https://doi.org/10.1186/s12889-016-3166-y
http://www.ncbi.nlm.nih.gov/pubmed/27267371
https://doi.org/10.3390/nu11010111
http://www.ncbi.nlm.nih.gov/pubmed/30626018
https://doi.org/10.1007/s10903-014-0155-z
http://www.ncbi.nlm.nih.gov/pubmed/25564341
https://doi.org/10.1016/j.socscimed.2014.02.002
https://doi.org/10.1016/j.socscimed.2014.02.002
http://www.ncbi.nlm.nih.gov/pubmed/24561772
https://doi.org/10.1016/j.socscimed.2014.10.034
https://doi.org/10.1016/j.socscimed.2014.10.034
http://www.ncbi.nlm.nih.gov/pubmed/25462602
https://doi.org/10.1016/j.jand.2012.02.002
http://www.ncbi.nlm.nih.gov/pubmed/22709769
https://doi.org/10.1016/j.jada.2009.07.013
https://doi.org/10.1016/j.jada.2009.07.013
http://www.ncbi.nlm.nih.gov/pubmed/19782170
https://doi.org/10.1016/j.pmedr.2016.08.007
https://doi.org/10.1016/j.pmedr.2016.08.007
http://www.ncbi.nlm.nih.gov/pubmed/27570733
https://doi.org/10.1007/s10903-014-0118-4
https://doi.org/10.1007/s10903-014-0118-4
http://www.ncbi.nlm.nih.gov/pubmed/25281323
https://doi.org/10.17269/cjph.106.4762
https://doi.org/10.17269/cjph.106.4762
http://www.ncbi.nlm.nih.gov/pubmed/26451998
https://doi.org/10.1177/0890117116646343
http://www.ncbi.nlm.nih.gov/pubmed/27404644
https://doi.org/10.1037/hea0000092
https://doi.org/10.1037/hea0000092
http://www.ncbi.nlm.nih.gov/pubmed/24884908
https://doi.org/10.1016/S0378-8733(96)00304-8
https://doi.org/10.1016/S0378-8733(96)00304-8
https://doi.org/10.1016/j.socscimed.2015.09.001
https://doi.org/10.1016/j.socscimed.2015.09.001
https://doi.org/10.2105/ajph.94.11.1977
http://www.ncbi.nlm.nih.gov/pubmed/15514240
http://dx.doi.org/10.1037/0022-0167.53.1.36
http://dx.doi.org/10.1037/0022-0167.53.1.36
https://doi.org/10.1371/journal.pone.0232239


53. Tsai G, Curbow B, Heinberg L. Sociocultural and developmental influences on body dissatisfaction and

disordered eating attitudes and behaviors of Asian women. J Nerv Ment Dis. 2003; 191(5):309–18.

https://doi.org/10.1097/01.NMD.0000066153.64331.10 PMID: 12819550.

54. Sobal J, Stunkard AJ. Socioeconomic status and obesity: a review of the literature. Psychol Bull. 1989;

105(2):260–75. https://doi.org/10.1037/0033-2909.105.2.260 PMID: 2648443.

55. McLaren L, Kuh D. Women’s body dissatisfaction, social class, and social mobility. Social science &

medicine (1982). 2004; 58(9):1575–84. https://doi.org/10.1016/S0277-9536(03)00209-0 PMID:

14990360.

56. Ayers JW, Chambers CD, Hofstetter CR, Hughes SC, Reyes WD, Kang SW, et al. Cultural and social

network predictors of drinking among Korean American women. Alcohol. 2011; 45(1):89–97. https://doi.

org/10.1016/j.alcohol.2010.08.006 PMID: 20843638; PubMed Central PMCID: PMC3658459.

57. Kroenke CH. A conceptual model of social networks and mechanisms of cancer mortality, and potential

strategies to improve survival. Transl Behav Med. 2018; 8(4):629–42. https://doi.org/10.1093/tbm/

ibx061 PMID: 30016520; PubMed Central PMCID: PMC6065533.

58. Ro A. The longer you stay, the worse your health? A critical review of the negative acculturation theory

among Asian immigrants. Int J Environ Res Public Health. 2014; 11(8):8038–57. https://doi.org/10.

3390/ijerph110808038 PMID: 25111874; PubMed Central PMCID: PMC4143848.

59. Chua V, Wellman B. Social Networks in East and Southeast Asia I: National Characteristics, Institu-

tions, Network Capital, and Guanxi. American Behavioral Scientist. 2015; 59(8):903–13. https://doi.org/

10.1177/0002764215580585.

60. Simonsick EM, Kasper JD, Phillips CL. Physical disability and social interaction: factors associated with

low social contact and home confinement in disabled older women (The Women’s Health and Aging

Study). J Gerontol B Psychol Sci Soc Sci. 1998; 53(4):S209–17. https://doi.org/10.1093/geronb/53b.4.

s209 PMID: 9679522.

61. Ajrouch KJ, Blandon AY, Antonucci TC. Social networks among men and women: the effects of age

and socioeconomic status. J Gerontol B Psychol Sci Soc Sci. 2005; 60(6):S311–S7. Epub 2005/11/02.

https://doi.org/10.1093/geronb/60.6.s311 PMID: 16260713.

62. Cornwell B. Network bridging potential in later life: life-course experiences and social network position.

J Aging Health. 2009; 21(1):129–54. https://doi.org/10.1177/0898264308328649 PMID: 19144972;

PubMed Central PMCID: PMC2742371.

PLOS ONE Social networks and health behaviors in Asian-American women

PLOS ONE | https://doi.org/10.1371/journal.pone.0232239 May 6, 2020 13 / 13

https://doi.org/10.1097/01.NMD.0000066153.64331.10
http://www.ncbi.nlm.nih.gov/pubmed/12819550
https://doi.org/10.1037/0033-2909.105.2.260
http://www.ncbi.nlm.nih.gov/pubmed/2648443
https://doi.org/10.1016/S0277-9536(03)00209-0
http://www.ncbi.nlm.nih.gov/pubmed/14990360
https://doi.org/10.1016/j.alcohol.2010.08.006
https://doi.org/10.1016/j.alcohol.2010.08.006
http://www.ncbi.nlm.nih.gov/pubmed/20843638
https://doi.org/10.1093/tbm/ibx061
https://doi.org/10.1093/tbm/ibx061
http://www.ncbi.nlm.nih.gov/pubmed/30016520
https://doi.org/10.3390/ijerph110808038
https://doi.org/10.3390/ijerph110808038
http://www.ncbi.nlm.nih.gov/pubmed/25111874
https://doi.org/10.1177/0002764215580585
https://doi.org/10.1177/0002764215580585
https://doi.org/10.1093/geronb/53b.4.s209
https://doi.org/10.1093/geronb/53b.4.s209
http://www.ncbi.nlm.nih.gov/pubmed/9679522
https://doi.org/10.1093/geronb/60.6.s311
http://www.ncbi.nlm.nih.gov/pubmed/16260713
https://doi.org/10.1177/0898264308328649
http://www.ncbi.nlm.nih.gov/pubmed/19144972
https://doi.org/10.1371/journal.pone.0232239

