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Abstract

Background: Physical activity and good nutrition are important behavioral factors in promoting health and
preventing disease. It is important to understand the factors affecting physical activity and nutrition. The purpose of
this study was to explore whether social capital has an effect on physical activity and nutrition, and whether health
literacy plays a mediating role between social capital and physical activity as well as nutrition.

Methods: This cross-sectional study was performed in a certain district of Shanghai in March and April 2017. Data
was collected using a self-reported questionnaire, which included questions on sociodemographic characteristics,
social capital, health literacy and health-promoting lifestyle profile-ll. Health-promoting lifestyle profile-Il measures
the behaviours or habits of physical activity and healthy nutrition. An explore factor analysis of the principal
components with varimax rotation was carried out on the social capital scale. Descriptive statistics was used to
summarize the sociodemographic of participants. Mediation analysis was performed using the bootstrapping tests
to examine whether health literacy mediate the relationship between social capital and physical activity as well as
nutrition.

Results: The explore factor analysis results showed that social capital has five dimensions, namely social participation,
social support, social network, control over life and feelings about the community. There is a positive correlation
between social capital, health literacy, physical activity and nutrition. The correlation coefficient varied from 0.135 to
0.594. Mediation analysis demonstrated health literacy played a partial mediating effect between social capital and
physical activity as well as nutrition. In the relationship between physical activity and social capital, the indirect effect of
health literacy accounted for 820 to 12.65% of the total effect. In the relationship between nutrition and social capital,
the mediation effect of health literacy accounted for 4.93 to 12.71% of the total effect.

Conclusion: Social capital can promote physical activity and nutrition by disseminating health information. Enhancing
the social capital of residents will help increase physical activity and develop healthy eating habits. Attention should
also be paid to the improvement of residents’ health literacy.
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Background

Lack of physical activity is one of the top risk factors for
death in the world and a major risk factor for non-
communicable diseases such as cardiovascular disease,
cancer and diabetes. Physical activity has health benefits
for persons of all ages [1]. In adults and the elderly,
physical activity can reduce the risk of chronic diseases
and cancer. It can also improve bone health and cogni-
tive ability in children and adolescents. For people who
are not physically active, even a small increase in phys-
ical activity is good for health [2]. According to World
health organization, adults aged 18—64 years should do
at least 150 min of moderate-intensity physical activity
throughout the week, or do at least 75 min of vigorous-
intensity physical activity throughout the week, or an
equivalent combination of moderate- and vigorous-
intensity activity [3]. Taking part in exercise refers to
participate in physical exercises (including barehanded
or instrumental exercises) once or more in the past year,
with the main purpose of strengthening the body and
regulating the mind, and achieve a certain intensity of
physical activity. In 2014, the proportion of people who
regularly participated in physical activities in China was
33.9% (including children and adolescents), and the
number of young adults aged 20-49 taking part in exer-
cise is still very small [4]. Nutrition is also related to
health. Healthy diet can help reduce many health risks
such as overweight, obesity, heart disease and hyperten-
sion [5]. According to the China Health and Nutrition
Survey, the total energy intake of Chinese residents has
declined, but the dietary structure is unreasonable. Oil
and salt intake exceeded the recommended level, while
beans, dairy products, fruit and vegetable intake
remained low [4]. Physical activity and good nutrition
are important behavioral factors in promoting health
and preventing disease. Therefore, improving the phys-
ical activity and nutrition of residents is of great signifi-
cance for reducing the risk of illness and improving the
quality of life.

Recent studies have shown that some social factors
(such as social support, social networks, etc.) had a sig-
nificant impact on physical activity and nutrition [6, 7].
Social support and social networks all belong to the con-
cept of social capital. Whether social capital is an indi-
vidual or a collective feature is still debated. Individual
social capital refers to ‘the ability of actors to secure
benefits by virtue of membership in social networks and
other social structures’ [8]. Individuals have access to
certain benefits and resources that would be impossible
without these networks. Putnam, being a proponent of a
collective approach, defined social capital as ‘features of
social organizations, such as networks, norms and trust
that facilitate action and cooperation for mutual benefit’
[9]. Social capital is often viewed as both an individual
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and a collective feature, although the explicit choice of
level of analysis requires different considerations and
methods [10]. A bunch of studies in different cultural
settings have shown that individuals with more social
capital usually have higher level of physical activity [11],
better eating habits [12] and lower smoking frequency
[13]. A Japanese study reported that higher levels of cog-
nitive social capital are associated with lower likelihood
of physical inactivity [14]. A British study showed that
there is a positive correlation between individual social
capital and consumption of fruits and vegetables [15],
and the same conclusions exist in a Swedish study [16].
One study in China showed that social trust was signifi-
cantly associated with healthy diet, physical activity [17]
while having lower neighborhood social capital was asso-
ciated with insufficient sleep among Japanese adults,
particularly in the men [18].

The World Health Organization defines health literacy
as ‘the cognitive and social skills which determine the
motivation and ability of individuals to gain access to,
understand and use information in ways which promote
and maintain good health’ [19]. Health literacy affects
health-related behaviors because individuals’ ability to
make appropriate health-related decisions is related to
their skills to find and understand health information
[20]. That is to say, one’s ability to make an informed
decision is related to his health literacy. Health literacy
also reduces the possibility of indulging in health-
damaging behaviors such as poor eating habits, smoking
and excessive drinking [21]. Recent studies have shown
that health literacy is not only related to individual abil-
ities, but also to availability of social resources and the
ability of members of social networks [22]. Social capital
can not only provide information resources [23], but also
become a source of self-efficacy beliefs in finding, under-
standing and using health information [22], thus having
an impact on health literacy.

In order to improve the physical activity and nutrition
of residents, it is important to understand the underlying
factors that may mediate the link between social capital
and physical activity as well as nutrition. Kawachi and
Berkman identified diffusion of knowledge on health
promotion is one plausible pathway by which social cap-
ital exerts a contextual effect on individual health [24].
Therefore, we assume that the relationship between
physical activity, nutrition and social capital can be ex-
plained by health literacy. The aim of this study was to
explore the associated of physical activity and nutrition
engagement with social capital, and whether health liter-
acy acts as a mediator in this association.

Methods

This cross-sectional study was based on data collected
from Xuhui district of Shanghai in March and April
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2017. Xuhui District is a core urban district of Shanghai.
It has a land area of 54.93 km? and a population of 108,
8300 as of 2017, and 33.46% of the residents is above the
age of 60. It is a big mixed residential and commercial
area. In 2016, the average life expectancy of the regis-
tered population in Xuhui District was 84.60 years
(82.38 years for males and 86.89 years for females).

Participants

All participants are the resident population of the city
aged 15 to 69 years old (the resident population refers to
those who live continuously and live for more than 6
months at the survey site). Stratified cluster random
sampling was used in this study. Four streets (towns)
were randomly selected from 13 streets (towns) in this
district, then one community was selected from the
street (town), and 50 households were randomly se-
lected. All the resident population in the household that
meets the survey requirements were subject to investiga-
tion. A total of 640 people were surveyed and 600 ques-
tionnaires were collected. The response rate were 93.8%,
and the valid rate was 100%.

Before the participants filled out the self-reported
questionnaire, the investigators explained the purpose of
the study, the method of data collection and how to
complete the questionnaire. They were also informed
that their participation was completely anonymous and
voluntary. Participants who were unable to complete the
questionnaire themselves were assisted by an investiga-
tor who read the questions one by one and recorded the
answers. All data collection procedures received ethical
approval from Ethics Committee of Xuhui District
Center for Disease Control and Prevention. A written
informed consent was obtained from each participant.

Measurements

Physical activity and nutrition

Physical activity and nutrition was measured using
health-promoting lifestyle profile-1I (HPLP-II). HPLP-II
was developed by Walker et al. [25] to assess residents’
health-promoting lifestyle practices. It consists of 52
items, 6 dimensions (health responsibility, physical activ-
ity, nutrition, mental growth, interpersonal relationships
and stress management). All items were scored accord-
ing to a 4-point Likert scale (1 point - never, 2 points -
sometimes; 3 points - often; 4 points - always). A score
for overall health-promoting lifestyle is obtained by cal-
culating a mean of responses to all 52 items. Subscale
scores are determined by calculating the mean of the re-
sponses of the subscale items. Higher scores indicate
better health lifestyle. The scale shows good reliability
and validity in other studies [26]. This study uses phys-
ical activity and nutrition dimensions. It measures the
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behaviours or habits of physical activity and healthy nu-
trition and not physical activity levels and diet per se.

Social capital

Social capital scale is compiled by the expert group and
mainly refers to “Social Capital of Organization—World
Bank” [27], “Social Capital of Organization” [28], “Social
Capital and mental health and well-being” [29], and
“Relationship between Community Social Capital and
Community Development” [30]. Finally, 24 items were
selected to form the initial scale. The original scale
consists of six dimensions named social support, so-
cial networks, social participation, trust, feelings about
the community, and control over life. All items use a
5-point response scale ranging from 1(never) to 5 (al-
ways). A high score represents higher level of social
capital. The Cronbach’s alpha of this scale is 0.921
and the subscales alphas ranged from 0.765 to 0.923.

Health literacy

The 2017 Chinese Residents Health Literacy Monitoring
Questionnaire was used to evaluate residents’ health lit-
eracy. The scale was developed based on a manual pub-
lished by the Chinese Ministry of Health in 2015—“Basic
Knowledge and Skills of People’s Health Literacy” [31].
It was designed by experts in public health, health edu-
cation and promotion, and clinical medicine using the
Delphi method [32]. The content includes basic know-
ledge and attitudes, healthy lifestyles and behaviors, and
basic skills. There were four types of questions in the
scale: true-or-false questions, single-answer questions,
multiple-answer questions, and situation questions. For
true-or-false and single-answer questions, 1 point was
assigned for a correct answer, and 0 point were assigned
for an incorrect answer. For multiple-answer questions,
2 points were assigned if the response contained all the
correct answers and no incorrect ones, and 0 point were
assigned otherwise. For situation questions, participants
had to read passages and answer single- or multiple-
answer questions about it. Every incorrect answer as well
as every unanswered question was scored with 0 point.
Residents with a score of =52 (65 points) are considered
to have basic health literacy. The instrument obtained
Cronbach’s alpha of 0.810.

Data analysis

Data was analyzed with SPSS version 22.0 and PROCESS
version 3.2. Descriptive statistics were used to
summarize the sociodemographic of participants. Ex-
plore factor analysis (EFA) of the principal components
with varimax rotation was carried out on the social cap-
ital scale. An eigenvalue > 1 was used as a cut-off point
to determine the applicability of the pre-designed factors
of the social capital. Items with factor loading > 0.5 and
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conceptual relevance were used as criteria for retaining
in a factor. Items with loadings >0.4 on two or more
factors were excluded.

Mediation analysis was performed using the bootstrap-
ping tests [33] to examine whether health literacy medi-
ate the relationship between social capital and physical
activity as well as nutrition. We presented the gender-
stratified and age catogories-stratified results. Multicolli-
nearity between physical activity, nutrition, social capital
and health literacy was assessed by performing Pearson
correlations. Highly correlated variables that indicate
multicollinearity(r > 0.90), or variables that were not cor-
related with either physical activity, nutrition or social
capital, were excluded from the subsequent mediation
analyses based on recommendations for multivariate ana-
lyses [34]. The significance level of this study was P < 0.05.

The mediation effect analysis needs to meet the fol-
lowing conditions: 1) social capital was significantly as-
sociated with physical activity and nutrition (total effect;
c path, Fig. 1); 2) social capital was significantly associ-
ated with health literacy; 3) controlling for social capital,
health literacy was significantly associated with physical
activity and nutrition (b paths); and 4) the relationship
between social capital and physical activity as well as nu-
trition was reduced (direct effect, ¢’ path) when control-
ling for health literacy (indirect effect, a x b), with the
95% confidence interval (CI) for the indirect effect of
each proposed mediating variable outside 0.

Results
Table 1 presents the sociodemographic characteristics of
participants in this study. Among the 600 participants,
275 were males, accounting for 45.8%. Over half of the
participants were between the ages of 60 and 69, ac-
counting for 41.8%. The most common educational at-
tainment was college or university graduate.

Table 2 presents the factor loadings based on EFA,
Cronbach’s «, score mean and standard deviation for

these scales and items. The Kaiser-Meyer-Olkin measure
(KMO value of 0.900) and Bartlett’s test (P < 0.001) con-
firmed the adequacy for the EFA. EFA yielded five fac-
tors with eigenvalues>1 that accounted for 78.24% of
total variance. Six items were deleted in light of the cri-
teria mentioned above. After analyzing and categorizing
the meanings of the factors and the items they contain,
the five dimensions are named for social support, social
networks, social participation, feelings about the com-
munity, and control over life.

Table 3 presents the relationship between variables.
There is a positive correlation between social capital,
health literacy, physical activity and nutrition. The cor-
relation coefficient varied from 0.135 to 0.594. All cor-
relation coefficients were below 0.90 indicating that
there is no multicollinearity among these variables.

Table 4 presents the mediating effect of health liter-
acy. Five dimensions of social capital are significantly
associated with physical activity (path c: social support,
B =0.768, p < 0.001; social network, B =1.572, p < 0.001;
social participation, B =0.758, p <0.001; control over

Table 1 Sociodemographic characteristics of main study
participants (n = 600)

Characteristics N(%)
Sex
Male 275 (45.8)
Female 325 (54.2)
Age
<45 182 (30.3)
45-59 167 (27.8)
60-69 251 (41.8)
Educational attainment
Junior high school and below 176 (29.3)
Senior high school 193 (32.2)
college or university graduate 231 (38.5)
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Table 2 Factor loading. Reliability coefficient. Mean and SD
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Item factor loading reliability coefficient(a) Mean (SD)

Social participation 0.890
Participate in activities organized by the community (streets, neighborhood committees, 0.865 3.13(1.10)
local hospitals, etc.)

Participate in volunteer activity. 0.887 3.07 (1.14)
Participate in activities organized by social groups, civil associations, etc. 0.804 2.78 (1.14)
Participate in leisure activities (such as cultural and sporting activities, tourism, etc.). 0676 3.35 (0.92)

Social networks 0.765
Stay with relatives. 0818 3.64 (0.78)
Stay with friends. 0811 3.68 (0.80)

Social support 0817
Have a sense of camaraderie with others. 0.690 3.51(0.88)
Get help from others when you need it. 0.750 3.61(0.77)
You can feel that others care about you. 0.771 3.68 (0.75)
Someone will take the initiative to share his or her social experience and joy of life. 0.756 362 (0.78)
Someone is willing to listen to your thoughts and troubles. 0.779 3.66 (0.79)
Someone will listen to your opinions when deciding or discussing things. 0.748 3.68 (0.79)

Control over life 0.895
Have self-esteem 0.888 4.29 (0.68)
Have self-confidence 0.893 4.26 (0.70)
Satisfied with your own life 0.648 4.13 (0.75)

feelings about the community 0923
Satisfied with the environment of the community in which you live. 0.891 3.93 (0.80)
Satisfied with the public facilities of the community in which you live. 0.882 393 (0.77)
Have a sense of security in the neighborhood and on the surrounding roads. 0.832 3.92 (0.81)

life, B=0.933, p<0.001; feelings about the community,
B =0.868, p <0.001) and nutrition (path c: social support,
B =0.510, p <0.001; social network, B =0.976, p <0.001;
social participation, B = 0.354, p < 0.001; control over life,
B=0.779, p<0.001; feelings about the community, B =
0.994, p<0.001) and therefore are predictors of good
habits of physical activity and nutrition. Health literacy

partially mediate the association of physical activity and
nutrition with social capital. In the relationship between
physical activity and social capital, the indirect effect of
health literacy accounted for 8.20 to 12.63% of the total
effect. In the relationship between nutrition and social
capital, the mediation effect of health literacy accounted
for 4.93 to 12.71% of the total effect.

Table 3 Correlation between social capital, health literacy, physical activity and nutrition

1 2 3 4 5 6 7 8
1.social participation 1
2. social networks 0.500" 1
3.social support 0549™ 0482 1
4.control over life 0.257" 0337" 0564 1
5 feelings about the community 0212" 0.302" 0486 0571" 1
6.health literacy 0.228" 0.135" 0.293" 0.161" 0.164" 1
7 physical activity 0556 0436" 0.594" 0353" 0377" 0326" 1
8nutrition 0.303" 0316" 0460" 0344" 0504 0.229" 0593" 1
*P < 0.05;
**P<0.01;

All P values are two-tailed
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We found different mediation effects after gender
stratifying. For male, health literacy played a partial
mediating role in the association of social participa-
tion, social support, control over life, and feelings
about the community with physical activity as well as
nutrition. For female, health literacy partially medi-
ated the effects of social participation, social network,
social support and feelings about the community on
physical activity, and the effects of social participa-
tion, social network and feelings about the commu-
nity on nutrition.

In the age categories-stratified analysis, health literacy
mediated the association of five dimensions of social
capital with physical activity and nutrition among resi-
dents under the age of 45. Health literacy played a
partial mediating role in the association of social partici-
pation, social support, control over life, and feelings
about the community with physical activity among resi-
dents aged 45-59. Among residents aged 60—69, health
literacy mediated the relationship between social partici-
pation, social support and physical activity, and the rela-
tionship between social participation and nutrition. The
results were presented in Table 5.

Discussion

This cross-sectional study examined the relationship be-
tween social capital and health-promoting lifestyle. It
also explores if health literacy acts as a mediator in this
association. EFA vyielded five dimensions named social
support, social networks, social participation, feelings
about the community, and control over life. The results
demonstrate that social capital has a positive impact on
physical activity and nutrition. Health literacy mediates
the relationship between social capital and physical ac-
tivity as well as nutrition.

Social capital can directly influence physical activity
and nutrition. Social support is one of the important so-
cial psychological factors affecting the physical activities
of residents. It also has been demonstrated that good so-
cial support is associated with higher quality diet [35].
Social support from friends and family in the form of of-
fering encouragement, establishing connections and pro-
viding accountability has been shown to help improve
adherence for a wide variety of health behaviors, includ-
ing a healthier diet [36] and exercising more [37, 38].
Social networks may influence physical activity by pro-
viding social support. A study in Brazil showed that
people with four or more friends had significantly differ-
ent levels of physical activity than people without friends
[39]. In a large, observational study of more than 20,000
adults over age 50, being single, widowed, or having less
frequent contact with friends was associated with less
variety of fruit and vegetable intake [40]. Our research
supports these conclusions. Besides, social network
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members’ lifestyle can influence an individual’s choices.
Research shows at least one social network member who
encourages a healthy diet is associated with motivation
to consume more fruits and vegetables [41]. Social par-
ticipation also has a positive impact on physical activity
and nutrition, as social participation can extend the so-
cial networks of residents. Participation in running clubs
and nutrition education class can directly influence
members’ physical activity level and healthy diet. Social
groups, even those whose focus is not directly about
health (e.g. religious organizations and other interest
groups), tend to provide opportunities for its members
to know and stay alert about health-related issues [42].
However, a person’s social groups may engage in un-
healthful behavior, such as smoking or heavy drinking.
In such circumstances, pressures to conform to group
standards may produce unhealthy behavior [43]. Previ-
ous studies have shown that physical activity and healthy
diet can improve life satisfaction [44, 45]. The impact of
life satisfaction on physical activity and healthy diet
needs further study. The influence of feelings about
community on physical activity and nutrition may be at-
tributed to the community-surrounding environment.
The convenience of the surrounding environment and
the better accessibility of neighborhood parks and mar-
kets has been related to the increase in physical activity
[46] and consumption of vegetables and fruits [47].
Health literacy plays a partial mediating role in the as-
sociation of physical activity and nutrition with social
capital. The impact of social capital on physical activity
and nutrition can be partly explained by health literacy.
Social capital can provide a better social environment
for access to health information. Larger social networks
can expand the source of information and promote the
spread of health information among network members.
Participation in various organizations and activities can
make connection with more group members and extend
social networks. Family, relatives, or friends are often the
first consulted regarding health concerns. Informational
support may assist people in accessing and comprehend-
ing health information [48]. The feeling of belonging in
the community may lead to a closer connection among
members. Social capital also can be a source of self-
efficacy belief for finding, understanding, and using
health information [22]. Therefore, social capital can
promote the improvement of health literacy. People with
better health literacy may understand the importance of
physical activity and a healthy diet, and become more in-
volved in healthy lifestyles. A lifeline cohort study
showed that higher health literacy is associated with
positive health behaviors, including regular diet and ad-
equate physical activity [49]. At present, there are few
studies examining the mediating role of health literacy
in social capital and health behavior. There are some
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similar studies indicated that health literacy mediated
the relationship between educational attainment and
health behavior, especially in relation to physical activity
and diet [50]. Another study found that self-efficacy me-
diated the relationship between social support and phys-
ical activity. Social support can influence adolescent
girls’ physical activity through enjoyment, self-efficacy,
overcoming barriers to physical activity, motivation, and
performance improvements, as well as enabling physical
activity [51]. Social capital may affect physical activity
and nutrition through other factors. Further research is
needed to understand how social capital influence phys-
ical activity and nutrition.

In the mediation analysis stratified by gender, health
literacy did not mediate the association of physical
activity and nutrition with social network in males. It
may be because men are less interested and less fre-
quent than women in health-related information ex-
change with social network members. Health literacy
is not a mediator of social support and nutrition in
females. This may contradicts the previous statement.
It may be because social support such as informa-
tional support can directly help women adopt healthy
nutrition behavior without the mediation of health lit-
eracy. In the age categories-stratified mediation ana-
lysis, health literacy only mediates the association of
physical activity and nutrition with social participation
among residents aged 60—-69.

There are some limitations in this study. First, the
cross-sectional setting of our study does not allow causal
inferences. Second, older population account for a
higher proportion of participants, which do not repre-
sent the proportion of the general population in Shang-
hai. Besides, all participants are from a region of
Shanghai that is an economically developed city of
China. Social capital may be differ from regions. Cluster
sampling is prone to biases and may affects the repre-
sentativeness of the sample and the generalizability of
results. Moreover, the mediation analysis of individual-
level, ignoring the clustering, and may increase type I
error. Finally, the social capital scale used in this study is
self-compiled. Its reliability and validity need to be fur-
ther verified.

Conclusion

This study found that health literacy plays a mediating
role in the impact of social capital on physical activity
and nutrition. Social capital can promote healthy life-
styles by disseminating health information. Enhancing
the social capital of residents will help increase physical
activity and improve nutritional status. Moreover, atten-
tion should also be paid to the improvement of resi-
dents’ health literacy.
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