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Background: Eliminating racial/ethnic disparities in physical activity remains a challenge in the
United States. South Asian immigrants in the United States have particularly low physical activity
levels, and evidence suggests that social context may be important. This study examined
associations between personal social networks and moderate to vigorous leisure-time physical
activity (MVPA) among South Asians in the United States.

Methods: We used cross-sectional data (2014-2017) from 689 South Asians (aged 43-85 y) who
participated in the Mediators of Atherosclerosis in South Asians Living in America study. Self-
reported physical activity and egocentric network data were collected from participants about their
network members. Regression models were used to determine associations between social network
characteristics and participants’ MVPA.

Results: Participants were on average 59 years old (SD = 9) and reported 1335 metabolic
equivalent minutes per week of MVPA (interquartile range = 735, 2212). Having network
members who exercised or who were exercise partners associated with increased MVPA in men (8
coefficient = 241 MET min/wk [95% confidence interval, 63 to 419] and 8= 520 MET min/wk
[95% confidence interval, 322 to 718], respectively). For women, the association was only
significant if the exercise partner was a spouse.

Conclusion: Physical activity interventions utilizing network members as exercise partners may
have potential in South Asians but must consider gender differences.

Keywords
Asian American; social support; gender; exercise

Regular physical activity is one of the most important actions individuals can take to
improve their health, and promotion of regular physical activity is a national public health
priority.

Only 50% of American adults get the recommended amount of physical activity, and racial/
ethnic minorities may be at even greater risk for physical inactivity.! Despite efforts to
improve the physical activity of all Americans, there is evidence that current strategies
focused on increasing physical activity may not be reaching minority populations.2 A key
gap is that most interventions focus on individual-level change and do not consider the social
context in which physical activity is encouraged or constrained34 or how interpersonal
relationships could motivate physical activity.®> To address these gaps and improve the
effectiveness of physical activity promotion efforts, an important area of inquiry is to
determine how and to what extent social relationships influence physical activity in high-risk
minority populations.

One particularly high-risk and understudied group is South Asians (individuals from India,
Pakistan, Bangladesh, Sri Lanka, and Nepal). People of South Asian descent are one of the
fastest growing segments of the US population, with current population estimates
approaching 5 million residents of South Asian origin.® South Asians have an elevated risk
for coronary heart disease and diabetes mellitus’ compared with non-Hispanic whites and
most other Asian groups. A well-documented, modifiable contributor to South Asians’
increased cardiovascular and diabetes risk is low physical activity.8 Studies indicate that
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South Asians are some of the least physically active adults in the United States.>10 The
majority of South Asians in the United States are immigrants,1! and studies of South Asian
migrants in different countries suggest that there may be important social and cultural
influences on this group’s motivation for physical activity.12:13

For many South Asians, the usual framing of exercise, in terms of individual self-efficacy
and benefit, may be mismatched to community values that emphasize family and community
relationships and considering the needs of others before one’s own.1415 For example, a
study in the United Kingdom found that participating in physical activity with friends and
family was an important motivator for South Asians.® Social influence theories suggest that
interpersonal relationships primarily influence physical activity through peer modeling,
imitation, and social learning.1® In our prior qualitative work, South Asian women described
a lack of role models which reduced motivation and self-efficacy for physical activity.
Established social and cultural norms are another mechanism of social influence, and in our
prior work, South Asian women were less likely to participate in intentional physical activity
or exercise because it was perceived as a “Western behavior” by their families and
community.1” Clearly, family, friends, and community influence physical activity through
multiple pathways, including establishing social norms and values, role modeling, and the
provision of social support.18-20

Family and peers’ social support for physical activity enhances motivation and planning for
physical activity in adolescents.?! Social support is potentially modifiable and may also be
salient for South Asian adults, who in general, are collectively oriented and define
themselves in terms of their interconnectedness and relationships with family and
community.22:23 Thus, when faced with a need for behavior change, a collective approach to
addressing the behavior that involves family, friends, or community may be particularly
effective.?4

The goal of this study was to examine the association between South Asians’ personal social
networks and moderate to vigorous leisure-time physical activity (MVPA) levels, using
cross-sectional data from the Mediators of Atherosclerosis in South Asians Living in
America (MASALA) cohort study.2 This study extends current literature by specifically
examining how physical activity behaviors of personal network members associate with
South Asians’ physical activity, if differences exist between men and women in how social
networks influence activity, and generating new knowledge to inform evidence-based health
promotion interventions for racial/ethnic minority communities.

Study Population

The MASALA study is a community-based cohort of South Asians without known
cardiovascular disease at baseline, who are being prospectively followed for development of
clinical cardiovascular disease.2> Study participants were recruited for the baseline exam
between October 2010 and March 2013 from the San Francisco Bay Area through the
University of California, San Francisco and the greater Chicago Area through Northwestern
University. Briefly, to be eligible, participants had to (1) self-identify as South Asian; (2) be
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between 40 and 84 years and (3) have the ability to speak and/or read English, Hindi, or
Urdu. The study excluded those who had a physician-diagnosed heart attack, stroke or
transient ischemic attack, heart failure, angina, use of nitroglycerin, a history of
cardiovascular disease procedures or any surgery on the heart or arteries, current atrial
fibrillation, or in active treatment for cancer. Details regarding the MASALA study cohort’s
baseline exam and methods have been published previously.2>

From 2014 to 2017, all surviving MASALA study participants were reenrolled for a second
study visit (Figure 1), where social network characteristics were measured using a standard
egocentric approach that examined the network members (alters) reported by the respondent
(ego). The visit included a 2-hour interview about the ego’s personal social network; survey
measures of ego’s physical activity and diet; and physical exam measurements (blood
pressure, height, and weight).26 The data collection for the social networks study did not
include any blood draws or imaging procedures, and most visits were conducted in
convenient community locations or in the participant’s home.

Participants were administered a social networks questionnaire adapted from the National
Social Life, Health, and Aging Project’s social networks module.2” The MASALA study
social network module was designed as a one-time interview to elicit information on the
egos’ personal social network. The surveys were administered in-person in English, Hindi,
or Urdu. The design and methods of the MASALA social networks ancillary study have
been published previously.28 In brief, interviewers asked each participant (ego) the following
question, “Looking back over the last 12 months, who are the people you talk with most
often about things that are important to you?” This question has been shown to elicit
personal network members (alters) who have potential to exert social influences on the ego.
Egos could list up to 10 network members. If the ego listed more than 5 network members,
additional information was only collected on the first 5 alters using name interpreter
questions. Name interpreter questions are used to characterize the type of relationships (eg,
spouse or significant other, friend); sociodemographic characteristics (eg, age, country of
birth); strength of relationship (emotional closeness, frequency of contact); functions (eg,
social support); and health behaviors of alters.26 There were 103 questions in the social
network module, and 15 were specifically related to ego’s perceptions of alters’ exercise
behaviors and attitudes. Limiting the name interpreter questions to the first 5 alters is an
established approach used to reduce participant burden and interview time.28 The study
protocol and procedures were approved by institutional review boards at Northwestern
University and University of California, San Francisco, and all study participants signed
informed consent.

The main exposures of interest were alters’ exercise behaviors; this information was
collected from egos during the social networks ancillary study (Figure 1). Egos were asked
to report on each alter’s exercise behaviors, if they ever exercised with the alter, and if so,
how frequently the ego and alter exercised together. Egos were asked, “In the last 12 months,
how often did [alter name] exercise?” Next, they were asked, “In the last 12 months, how
often did you and [alter name] exercise together.”2® The ego was asked to respond with the
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time frame options of: “daily or almost daily (=5 x/week),” “weekly,” “monthly,” “few times
ayear (1-11),” “never,” and “don’t know.”2° Alters were categorized as nonexercisers if the
ego reported that the alter did not exercise; 2.5% (n = 74/2934 named alters) were
categorized as don’t know, which was grouped with missing data (0.2%). Alters who did any
exercise were categorized as “exercising alters,” and alters who exercised with the ego were
categorized as “exercise partners.” Among the 2553 alters who the egos said they exercise
with, there was no one with “don’t know/missing” for “how often?”

The focus of this study was on physical activity, defined as nonessential activities of daily
living, such as walking for exercise, dancing, sports, and swimming.2°® The primary outcome
was the ego’s self-reported MVVPA over the past 6 months. Physical activity was self-
reported and measured with the validated Cross-Cultural Activity Participation Study.3°
MVPA was defined as activity that required at least 3 metabolic equivalents (METS). In
contrast, 1 MET is the energy consumed while sitting quietly.2% Egos’ MVPA levels were
calculated as MET minutes per week and were examined in relation to both ego and alter
characteristics. Data on physical activity were collected at the social networks ancillary
study visit. Both the main exposure and outcome were from the social network ancillary
study visit (Figure 1), and we did not examine physical activity data from the baseline
MASALA study visit because those data were collected 3 years prior to the social network
ancillary study visit.

Information on egos’ age, gender, education, income, marital status, and traditional cultural
beliefs were collected at the baseline study visit (2010-2013) as previously described?5 and
were included as covariates in regression models. We also included self-rated health, which
was measured at the social networks visit by asking egos to rate their health on a continuous
scale of 1 to 10, with 1 being poor health and 10 being excellent health. Study site (San
Francisco or Chicago) was also included as a covariate.

Statistical Analysis

We calculated descriptive statistics for all variables of interest, including participant (ego)
characteristics and MVPA level; social network characteristics (eg, network size, density31);
and alters’ characteristics and exercise behaviors. We conducted bivariate analyses to
examine the associations between ego MVPA and these characteristics using Pearson
correlation coefficient for continuous exposures, ¢tests for binary variables, and analysis of
variance for categorical variables. Informed by bivariate results, we conducted multivariable
linear regression. Data analysis was conducted in 2018.

We utilized a linear regression model in which we regressed the outcome, ego MVPA (in
MET minutes per week), on number of exercise partners, number of exercising alters, total
number of alters, and covariates. By leaving the variable “number of nonexercising alters”
out of the regression model, we are able to examine the effect of substituting an exercise
partner or an exercising alter in place of a nonexercising alter while holding constant the
total number of alters. We fit a partially adjusted model using study site and network size as
covariates and a fully adjusted model using site, ego age, education, income, marital status,
level of traditional South Asian cultural beliefs, and self-rated health as covariates. Initial
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analyses revealed important gender differences, and all analyses were stratified by gender.
(Thus, there are 2 partially adjusted models and 2 fully adjusted models.)

Additional post hoc analyses were completed to explore potential explanations for gender
differences in the association between social network characteristics and MVPA. We
conducted descriptive analyses of alters who were exercise partners, exercising alters, and
alters who did not exercise, stratified by ego gender. We examined the type of relationship
(eg, spouse, friend); closeness of relationship; alter age and education; difference in age
between ego and alter, alter gender (whether it was the same as ego); and coresident status.
We then ran additional regression models where exercise partners were decomposed as
spouse exercise partners and nonspouse exercise partners. All analyses were limited to the
MASALA study participants who completed the social network module and who self-
reported any level of MVPA greater than 0 MET minute per week (n = 689, 89% of total 771
participants). Of the 82 participants excluded from the study, 81 participants (10.5% of total
771 participants) reported MVPA equal to 0 MET minute per week and 1 participant (0.1%
of total 771 participants) had a missing MVPA variable in data collection.

Overall, the egos’ average age was 59 years (SD = 9), and 44% were female. The majority of
egos were married (89%), had high education and income levels, and high self-reported
health (Table 1). Among male egos, the median MVPA level was 1361 MET minutes per
week (interquartile range = 735, 2318), and for female egos, median MVVPA was 1267 MET
minutes per week (interquartile range = 735, 2145). The overall average social network size
was 4.3 alters (SD = 1.1). South Asian social networks were dense, and a majority of
network members (71%) were Kin.

Among male egos, there were differences in effect sizes depending on whether the alter was
an “exercising alter” or an “exercise partner” (Table 2). Replacing a nonexercising alter in a
male ego’s network with an alter who is an exercise partner increased the ego’s MVPA by
520 MET minutes per week (95% confidence interval [Cl], 322 to 718). Among male egos,
replacing a nonexercising alter in the network with an exercising alter (who is not an
exercise partner) increased MVPA by 241 MET minutes per week (95% Cl, 63 to 419).
Results for women were not significant (Table 2).

Additional analyses were completed to explore potential explanations for why having
exercising alters or exercise partners in the social network led to a significant increase in
MVPA for South Asian men but not for women. When examining alters’ characteristics, a
notable finding was that 44% of exercise partners for South Asian men were their spouses,
compared with 28% for South Asian women (Supplemental Table 1 [available online]). In
regression models, where exercise partners were decomposed to spouse and nonspouse
exercise partners (Table 3), we found additional gender differences in associations with
MVPA. Among male egos, a significant increase in MVVPA was observed if the exercise
partner was not a spouse (596 MET min/wk; 95% CI, 374 to 818), whereas for female egos,
a significant increase in MVPA was only found when a nonexercising alter in their network
was replaced with an exercise partner who was a spouse (429 MET min/wk; 95% Cl, 66 to
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791). The association of a nonspouse exercise partners or exercising alters with MVPA was
not significant for South Asian women (Table 3).

Discussion

This study yielded several important insights about social networks and physical activity
among South Asian men and women. We found that having social network members who
exercised was associated with large increases in MVPA among South Asian men; this effect
was present when an alter exercised without the ego and was even larger if the alter was an
exercise partner. In addition, there were key gender differences in the association between
social networks and physical activity. For South Asian men, having an exercise partner who
was not a spouse was associated with the greatest increases in MVPA. Notably, the opposite
was true for South Asian women. A significant increase in South Asian women’s MVPA
was only observed if the exercise partner was a spouse, suggesting that the type of
relationship is an important consideration when trying to design interventions to increase
physical activity. Our results provide empirical evidence of links between interpersonal
social environment and physical activity among South Asians in the United States.

Although there is a large and growing literature about online social networks and physical
activity, fewer studies exist on personal social networks and physical activity in adults.
Others have found that selected social network characteristics, such as number of individuals
in the network, frequency of contact, and network homogeneity, are positively associated
with energy expenditure and exercise adherence.3233 Qur study extended beyond prior
literature on network characteristics (eg, network size, density) to examine if the exercise
behaviors of network members were associated with MVPA levels, as well as the importance
of potential gender differences and spousal influences. Two recent studies have also found
evidence of exercise contagion in social networks. Similar to our study’s findings, the
Greenville Healthy Neighborhoods Project, which was predominantly African Americans,
found that having a higher percentage of physically active network members was associated
with higher odds of meeting physical activity guidelines.3* A second study using fitness
tracker data from a million people in a global social network of runners found that exercise
was socially contagious.3> Importantly, exercise contagiousness varied by the gender
relationships between friends; both men and women influenced men, while only women
influenced women. In our study, the type of relationship also mattered, but for South Asian
women, the spouse was the most influential exercise partner, and gender did not seem to
matter.

One potential mechanism that might explain our findings is that social networks can
influence physical activity through the provision of social support. A recent study found that
perceived social support from friends and family for physical activity was associated with
MVPA in young women in Australia.> Results from previous studies and the Australian
study found that support from family or friends—such as encouragement or co-participation
—was associated with an increase in physical activity partly because levels of self-efficacy
also increase. In those studies, self-efficacy appeared to partly mediate the relationship
between social support and physical activity. In our study, having an exercising alter in the
network was associated with more MVPA in South Asian men, and this effect was much
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larger if the alter was an exercise partner. An exercise partner can provide instrumental and
emotional support, which can help increase self-efficacy through the direct experience of
exercising together, positive feedback, and role modeling. In addition, having an exercise
partner can increase the enjoyment associated with exercise because of positive social
interactions.3® Further research is needed to understand the mediators through which the
social network exerts its influence on physical activity in South Asians.

The gender differences we found in the association between network characteristics and
MVPA are intriguing and deserve further exploration. Among South Asian women, having a
spouse as an exercise partner in the social network was positively associated with MVPA,
and there was no significant association if the exercise partner was not a spouse. In a study
of non-Hispanic black and white older adults in the United States, spousal physical activity
levels were found to be important determinants for physical activity in older men and
women.37 One possible explanation for why a spouse exercise partner was significant for
South Asian women may be that spouses can provide more consistent, tangible support
compared with an exercise partner who is not a spouse. In addition, prior studies have found
significant cultural and social barriers to physical activity among South Asian women.38
South Asian women are typically less physically active than South Asian men or non-
Hispanic white women due to “cultural norms, such as religious modesty or avoidance of
mixed-sex activity, and fear of going out alone.”39 There is an expectation that South Asian
women should prioritize domestic and family responsibilities over physical activity. If a
spouse is an exercise partner, then he or she may be willing to share family responsibilities
and can also help shift cultural or social norms that are barriers to exercise. For South Asian
men, the effects of having an exercising alter and having a nonspouse exercise partner on
MVPA were stronger than having a spouse exercise partner. It is possible that for men, social
networks influenced physical activity through different mediators than for women. For
example, South Asian men who observed their network members exercising may view
MVPA as a social norm and adopt more positive attitudes or beliefs about physical activity.
Other studies have also reported that gender modified the effects of social networks on
physical activity,*0 and additional research is needed to delineate the reasons underlying
these gender differences.

Limitations

The results of this study should be examined in the context of a few limitations. First, this
was a cross-sectional study that examines associations from one time point. The analysis
does not provide information pertaining to the direction of association nor on changes in
social networks and physical activity over time. Without longitudinal data, it is impossible to
disentangle direct social influence by network members or participant self-selection into a
network with people who have similar activity levels. The MASALA study is a prospective
cohort study, and physical activity data collection at future study visits will allow for
longitudinal analyses on social networks and physical activity. Second, all data were self-
reported by respondents (typical of egocentric analysis) and, thus, are susceptible to
projection bias.! If study respondents accurately report on their perceptions of network
members’ behavior, this could be even more important than the network members’ actual
behavior; others have shown that perceptions are as important for influencing people’s
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health behaviors as the actual behaviors of the observed network members.42 To some
extent, individuals justify their actions by believing that others support and encourage those
actions.43

We adapted the self-reported social network measures from other national studies,?’ but
these measures have not been validated in multiethnic samples. Third, the MASALA study
participants were largely middle-aged, first-generation immigrants from India, with high
socioeconomic status from 2 US locations. These results may not be generalizable to all
South Asians living in the United States. However, we have previously reported the
similarity of the MASALA population to the US Census 2010 South Asian data.2®
Additional work is needed to confirm if our results are similar in South Asians with lower
socioeconomic status and among those born in the United States.

Conclusion

These results demonstrate that personal social networks are associated with physical activity
in South Asians. The findings also highlight the need to understand which social network
members are most influential for physical activity and how that may differ for men and
women. For South Asian men, having exercise role models or exercise companions may be
promising avenues for intervention. In South Asian women, having a spouse who is an
exercise companion may be a more effective lever for physical activity behavior change. Our
results support the idea that leveraging social networks and interpersonal processes may
enhance the effectiveness of physical activity interventions in South Asians.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline exam Social network exam Exam 2

(2010-2013) (2014-2017) (2016-2018)

Blood tests Egocentric social network survey Blood tests

Oral ghicose tolerance test Diet and physical activity Oral glucose tolerance test
Coronary calcium Blood pressure, weight, and height Coronary calcium

Carotid ultrasound Blood pressure, weight, and height
Electrocardiogram

Demographics

Diet and physical actity

n =906 n=771 n =748

Figure 1 —.
MASALA study exams and measures. MASALA indicates Mediators of Atherosclerosis in
South Asians Living in America.
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