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Abstract
Objective: This study examined relationships between dimensions of social capital
(SC) (social trust, network diversity, social reciprocity and civic engagement) and
fruit, vegetable, and sugar-sweetened beverage (SSB) consumption among rural
adults. Potential moderators (neighbourhood rurality, food security, gender and
race/ethnicity) were explored to develop a more nuanced understanding of the
SC–healthy eating relationship.
Design: Data were from a 2019 mailed population-based survey evaluating an
eleven-county initiative to address health equity. Participants self-reported health
behaviours, access to health-promoting resources and demographics. Logistic
regression models were used to analyse relationships between predictors, out-
comes and moderators.
Setting: Five rural counties, Georgia, USA.
Participants: 1120 participants.
Results: Among participants who lived in the country (as opposed to in town),
greater network diversity was associated with consuming ≥ 3 servings of fruit
(OR= 1·08; 95 % CI 1·01, 1·17, P = 0·029), yet among participants who lived in
town, greater civic engagement was associated with consuming ≥ three servings
of fruit (OR= 1·36; 95 % CI 1·11, 1·65, P= 0·003). Both food-secure and food-inse-
cure participantswith greater social reciprocity had lower odds of consuming 0 SSB
(OR= 0·92; 95 % CI 0·86, 0·98, P= 0·014, OR= 0·92; 95 % CI 0·86, 0·99, P= 0·037,
respectively). Men with greater social trust were more likely to consume 0 SSB
(OR= 1·09; 95 % CI 1·01, 1·18, P= 0·038), and Whites with greater network
diversity were more likely to meet daily vegetable recommendations
(OR= 1·10; 95 % CI 1·01, 1·19, P= 0·028).
Conclusions: Findings provide a basis for future qualitative research on potential
mechanisms through which SC and related social factors influence healthy eating
in rural communities.

Keywords
Fruit and vegetable intakes
Sugar-sweetened beverages

Social capital
Rural adults

A healthy diet provides nutrients, facilitates weight man-
agement and reduces risk for diseases such as heart dis-
ease, stroke and some cancers(1). The USDA’s 2020
Dietary Guidelines for Americans (DGA) recommends con-
suming at least 1·5 cups of fruit and 2 cups of vegetables per
d and limiting added sugars(1). While most American adults
fail to meet the recommended daily servings of fruits and
vegetables(2), an even smaller proportion of Americans liv-
ing in rural communities meet these recommendations(3,4).
Similarly, adults living in rural counties consume more

sugar-sweetened beverages (SSB) compared with their
urban and suburban counterparts(5). These differences in
healthy eating behaviours likely contribute to the fact that
rural residence has been identified as an independent risk
factor for heart disease, diabetes and obesity(3,6).

Several studies also highlight social capital (SC) as an
important contextual factor related to health. According
to Putnam(7), SC is a collective good, described by features
of social organisation including the ‘connections among
individuals – social networks and the social reciprocity
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and trustworthiness that arise from them’ (p. 18). SC is a
multidimensional construct characterised by interrelated
dimensions such as social trust, network diversity, social
reciprocity, civic engagement and voting behaviour(7).
While some choose to measure SC using one or more
dimensions(8–11), others measure the whole construct by
combining dimensions into one index(12,13). SC is thought
to create health-enabling resources that support health-
promoting behaviours through the creation of social
support networks and reinforcement of normswithin a net-
work(7,14). For instance, in communities with high SCwhere
residents practice healthy eating behaviours, other commu-
nity residents may be encouraged to engage in those same
health behaviours through the reinforcement of healthy
eating norms and the social support available to them to
maintain those behaviours(14). Research has generally
found that higher levels of SC are associated with healthier
eating behaviours(9,15). For instance, Poortinga(9) measured
several dimensions of SC (i.e. social support, civic engage-
ment and social trust) and found that those SC dimensions
were associated with consuming five or more portions of
fruits and vegetables per d.

Like eating behaviours, SC also differs by place(16,17).
Rural areas are traditionally thought to have higher levels
of SC because of the smaller, more tight-knit communities
that exist in rural settings(7). Research has supported this
contention by finding that rural communities have greater
localised trust, higher rates of civic engagement and more
local reciprocity compared with urban areas(16). While pre-
vious research has elucidated the relationship between SC,
other health behaviours, and general health in the rural
context(18,19), and the relationship between SC and healthy
eating in urban settings(15), there is currently a lack of
research exploring the relationship between SC and
healthy eating behaviours in the rural setting. To our
knowledge, only one study has investigated this relation-
ship in a rural setting. Johnson and colleagues examined
extra-familial social support as one dimension of SC and

found that SC positively associated with fruit and vegetable
consumption among rural adults in Texas(8).

The purpose of this research is to gain a deeper under-
standing of the relationship between SC dimensions and
healthy eating behaviours among residents of rural
counties. While previous research has examined many
dimensions of SC(8–12,15,16,20), most research focuses on
an average of two dimensions(21). We analyse four dimen-
sions of SC to gain amore comprehensive picture of SC and
explore how those dimensions relate to three eating behav-
iours. We hypothesise that higher social trust, network
diversity, social reciprocity and civic engagement will be
associated with higher fruit and vegetable consumptions
and lower SSB consumption (see conceptual model in
Fig. 1). Additionally, previous research has independently
explored variations in SC and healthy eating behaviours by
different contextual (e.g. urbanicity/rurality and food
security) and demographic factors (e.g. gender and race/
ethnicity)(2,5,7,22–24), but there is a lack of research on the
moderating roles of such variables on the SC–healthy eat-
ing relationship. We explore whether and how perceived
neighbourhood rurality, food security, gender and race/
ethnicity impact the SC–healthy eating relationship.

Studies suggest that SC increases when moving from
urban to rural areas(7,11,12). These studies, however, typi-
cally focus on urban, semi-urban and rural differentiations,
on objective classifications of rurality, and county-level
classifications (e.g. rural–urban continuum codes), rather
than perceived rurality at the neighbourhood level (e.g.
in town v. in the country), which may relate to how con-
nected people feel to their communities. Similarly, food
insecurity (i.e. the lack of access to sufficient food to live
a healthy life)(4) is more pervasive in rural areas(25), likely
due to food access issues (e.g. farther travel distances to gro-
cery stores and higher food prices)(26) and has been found to
associate with SC and eating behaviour(4,5,13,27,28). Food inse-
curity is thought to relate to SC through knowledge and
product sharing, impacting both access to and availability
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Fig. 1 Conceptual model of the relationship between dimensions of social capital and healthy eating behaviours
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of food(13). Food insecurity has inversely associated with SC
in studies of different populations, including rural adults(4,13),
and has associated with lower fruit and vegetable consump-
tion(28) and greater SSB consumption among adults in rural
and urban areas(5). We hypothesise that the relationships
between SC dimensions and healthy eating behaviours will
be stronger for those who self-reported living in the country
compared with those who self-reported living in town and
for food-secure (FS) compared with food-insecure (FI)
adults.

SC and healthy eating are also independently associated
with gender and race/ethnicity. Compared with men,
women are more likely to meet the daily recommended
servings of fruits and vegetables(2) and consume fewer
SSB(5), and African American/Blacks (AA/Black) tend to
consume fewer vegetables but more fruits and SSB com-
pared with Whites(2,22,29). SC also varies by gender, though
without a clear pattern(10,23), and by race/ethnicity(24), with
one publication asserting the negative effects of SC in per-
petuating inequalities in workplace hiring that favour
White men over women andminorities(30). We hypothesise
that gender will impact the relationship between SC and
healthy eating differently depending on the SC dimension,
and we expect the strength of the SC–healthy eating rela-
tionships will be stronger for Whites compared with AA/
Blacks.

Methods

Study design and sample
The data for this study were from an evaluation of The Two
Georgias Initiative (TGI), a multi-year initiative developed
by Healthcare Georgia Foundation to support eleven com-
munity coalitions in rural Georgia counties (i.e. those with
populations< 35 000) with the goals of achieving health
equity, improving health and healthcare, building leader-
ship capacity, and eliminating health disparities. As part
of the evaluation, a population-based survey was mailed
to 11 406 randomly selected households within the eleven
counties where the eleven coalitions were located between
December 2018 and June 2019, followed by a reminder
postcard and a secondmailed survey as needed. 2788 com-
pleted surveys were returned (24·4 % response rate). The
survey included modules on health behaviours, access to
health-promoting resources (e.g. healthy foods, healthcare
and SC) and demographic characteristics. As not all
coalitions collected data on all topics, only those that
administered both the SC and healthy eating modules were
included in this study; five of the eleven counties com-
pleted modules relevant to these analyses resulting in a
subsample of 1120 adults. Per the Emory University
Institutional Review Board (IRB), this study did not require
IRB approval because it was non-research programme
evaluation.

Measures

Healthy eating behaviours
Healthy eating behaviours were measured by daily fruit,
vegetable and SSB consumption. Daily fruit and vegetable
intakes were measured using a previously validated two-
itemmeasure(4,31) that asked participants to report the num-
ber of servings of fruits and vegetables they typically eat
each day. The fruit and vegetable variables were dichotom-
ised into ‘met’ or ‘did not meet’ the 2020 DGA recommen-
dations, which suggests consuming at least 2 cups of
vegetables and 1·5 cups of fruit per d(1). As the DGA recom-
mendations are based on cups and our survey asked about
servings, we converted DGA recommendations from cups
into servings (i.e. ½ cup= 1 serving)(32); following this con-
version method, the number of recommended servings of
fruits and vegetables were three and four servings, respec-
tively. A measure for daily intake of 12-ounce units of SSB,
including sweet tea, regular sodas, bottled fruit drinks,
sports drinks and Kool-Aid, was developed for this survey
and included six response options (0, 1, 2, 3, 4, 5, or more).
This variable was dichotomised into consuming zero and
one or more SSB per d to align with CDC’s reporting of data
from the Behavioral Risk Factor Surveillance System
(BRFSS)(33).

Social capital
SC was measured with twenty-nine items (a= 0·91) assess-
ing four dimensions of SC (i.e. social trust, network diver-
sity, social reciprocity and civic engagement). The social
trust and network diversity questions were based on
the Social Capital Benchmark Survey (SCBS)(34); the social
reciprocity questions were based on an instrument
designed and validated by Sampson et al.(35,36); most of
civic engagement questions were based on the SCBS(34),
while the remaining items were taken from the Community
Population Survey-Civic Engagement Supplement(37). Eight
social trust items(34) were included and asked participants
to report their level of trust in different groups (people in
general, friends and family, people that live near you, peo-
ple from a different racial/ethnic group than your own,
people with different political views than your own, people
from a different religion than your own, people with more
or less education than you, and people with a lot more or a
lot less money than you) with four response options rang-
ing from trust them a lot (3 points), trust them some, trust
them only a little and trust them not at all (0 points).
Responses were summed to create a social trust index rang-
ing from 0 to 24. Tomeasure network diversity, participants
were asked to indicate how often they talk to or spend time
with the same eight groups of people in the social trust
index with four response options ranging from very often
(3 points), often, not very often and not at all (0 points)(34).
Responses were summed to create a network diversity
index ranging from 0 to 24. Three questions were included
to measure social reciprocity(35,36): ‘People around here are
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willing to help their neighbors’, ‘If I had to borrow $30 in an
emergency, I could borrow it from a neighbor’ and ‘If I were
sick, I could count on my neighbors to shop for groceries
for me’. A five-point Likert scale was used to categorise the
degree to which participants agreed with the statements,
ranging from strongly disagree (1 point), disagree, neutral,
agree and strongly agree (5 points). Responses were
summed to create a social reciprocity index ranging from
3 to 15. Finally, ten yes/no (1/0 points) questions were
related to civic engagement(34,37) and asked participants
about their past 12-month involvement in various activities
(e.g. attend any club or organisational meeting). Responses
were summed to create a civic engagement index ranging
from 0 to 10.

Demographics
Demographic variables were self-reported and included
age, level of completed education, annual household
income, weight in pounds, and height in inches. BMI
was constructed using height and weight data. Other dem-
ographic variables included the potential moderators of
degree of rurality, food security status, gender and race/
ethnicity. As a covariate, the original race/ethnicity variable
was used as is; however, for bivariate and multivariable
analyses, the variable was dichotomised into White and
AA/Black. Perceived neighbourhood rurality was mea-
suredwith one item offering three answer choices (in town,
in the country with neighbours close by and in the country
with very few neighbours)(38) and was dichotomised into
living in town or living in the country. A previously vali-
dated two-item measure was used to assess food security
status(39). Participants were asked to indicate never, some-
times or often as to whether two scenarios affected them in
the previous 12 months: ‘I worried whether my food would
run out before I got money to buy more’ and ‘The food I
bought just didn’t last and I didn’t have money to get more’.
Those who responded sometimes or often to at least one of
the statements were classified as FI.

Analysis
Descriptive statistics were run on sample characteristics.
Continuous variables were described with means and stan-
dard deviations, while categorical variables were described
using frequencies and percentages. Bivariate analyses
assessed associations between all four SC variables and
the four moderators using ANOVA, the three healthy eating
behaviours and the SC variables using ANOVA, and the
healthy eating behaviours and moderators using chi-
squared tests.

Separate multivariable logistic models were developed
to examine associations between SC dimensions and the
probability of meeting DGA recommendations for each
of the healthy eating behaviours (≥ 3 servings of fruit,≥ 4
servings of vegetables and 0 12-ounce SSB), as well as pos-
sible moderation. Potential moderators were perceived
neighbourhood rurality (in town and in the country), food

security status (FS and FI), gender (male and female),
and race/ethnicity (White and AA/Black). Initial models
included the SC dimensions and interactions between the
SC dimensions and moderators. Models were then pared
down to include only significant interactions. Race, gender,
age, income and education were added as covariates, and
the county variable was added as a covariate to all models
using indicator variables to adjust for clustering of the data
by county. All analyses were conducted in SAS 9.4.
Statistical significance was assessed at alpha= 0·05.

Results

Study participants
Sample characteristics are presented in Table 1. Among the
1120 participants, most were older, women, White, over-
weight or obese, and FI, and had low educational attain-
ments and yearly incomes. Only 11·2 % of participants
met the DGA recommendation for fruit, even fewer
(9·3 %) met the DGA recommendation for vegetables,
and approximately one-third of participants did not con-
sume any SSB per d.

Bivariate associations
Regarding the bivariate associations between the SC
dimensions and the moderators (Table 2), compared with
people who lived in town, those who lived in the country
had higher levels of social trust (Mcountry= 14·7, SDcountry=
4·62, Mtown= 13·6, SDtown= 5·47, P= 0·023) and social reci-
procity (Mcountry= 10·4, SDcountry= 3·28, Mtown= 9·7,
SDtown= 3·56, P = 0·001). FS participants, compared with
those who were FI, had higher levels of all SC dimensions.
Compared with women, men had higher levels of social
trust (Mmen= 15·1, SDmen= 4·45, Mwomen= 14·2,
SDwomen= 5·08, P= 0·009), social reciprocity (Mmen=
10·7, SDmen= 3·14, Mwomen= 10·0, SDwomen= 3·47, P =
0·001) and civic engagement (Mmen= 3·6, SDmen= 2·85,
Mwomen= 3·1, SDwomen= 2·71, P= 0·004). Similarly,
Whites had higher levels of all SC dimensions compared
with AA/Blacks.

Table 3 displays the results of the bivariate associa-
tions between the healthy eating behaviours and SC
dimensions and between the healthy eating behaviours
and potential moderators. Participants who met or
exceeded three servings of fruit per d had higher levels
of social trust (M ≥ 3 servings = 15·3, SD ≥ 3 servings = 5·19,
M < 3 servings = 14·4, SD < 3 servings = 4·86, P = 0·045), net-
work diversity (M ≥ 3 servings = 14·8, SD ≥ 3 servings = 4·76,
M < 3 servings = 13·5, SD < 3 servings = 4·8, P = 0·008) and
social reciprocity (M ≥ 3 servings = 10·8, SD ≥ 3 servings =
3·17, M < 3 servings = 10·1, SD < 3 servings = 3·41, P = 0·040)
compared with those who consumed fewer than three
daily servings of fruit (Table 3). Compared with those
who did not meet the recommendation of eating four
daily servings of vegetables, participants who met the
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recommendation had higher levels of network diversity
(M ≥ 4 servings = 14·8, SD ≥ 4 serving = 4·97, M < 4 servings

= 13·5, SD
< 4 servings

= 4·77, P = 0·010) and civic engagement
(M≥ 4 servings= 4·0, SD≥ 4 servings= 2·71, M< 4 servings= 3·2,
SD< 4 servings= 2·77, P= 0·005). Participants who consumed
zero daily servings of 12-ounce SSB experienced higher lev-
els of all SC dimensions.

Regarding the associations among the potential moder-
ators and healthy eating behaviours (Table 3), there were
no significant differences between perceived neighbour-
hood rurality and any of the healthy eating behaviours.
In terms of food security status, compared with FI partici-
pants, FS participants were more likely to meet daily fruit
recommendations [14·7 % of FS, 7·4 % of FI; X2(1, 932)=
12·24, P = 0·001], meet daily vegetable recommendations

[12·2 % of FS, 6·5 % of FI; X2(1, 932) = 8·53, P = 0·004]
and consume zero SSB per d [45·2 % of FS, 26·6 % of FI;
X2(1, 919)= 33·90, P < 0·0001]. Men were more likely to
consume at least one SSB per d compared with women
[67·6 % of men, 61·3 % of women; X2(1, 1082) = 4·10,
P = 0·043]. Lastly, in regard to race/ethnicity, a significantly
greater percentage of White compared with AA/Black par-
ticipants met daily fruit recommendations [12·2 % of
Whites, 7·2 % of AA/Blacks; X2(1, 1055)= 4·92, P = 0·027]
and consumed zero SSB [42·2 % of Whites, 17·0 % of AA/
Blacks; X2(1, 1039)= 48·28, P< 0·0001].

Multivariable associations
Three adjusted logistic regression models were run for the
healthy eating behaviours to assess the relative

Table 1 Sample characteristics

Variable Mean SD n %

Counties
County 1 196 17·5
County 2 239 21·3
County 3 176 15·7
County 4 219 19·6
County 5 290 25·9
Demographics
Age (years) 59·7 15·38
Gender* (women) 735 66·5
Race/ethnicity*
White 804 71·9
African American/Black, not of Hispanic origin 251 22·4
More than one race 15 1·3
Other 10 0·9
Hispanic 7 0·6

Household size 2·3 1·46
Perceived neighbourhood rurality* (in town) 347 31·3
BMI (kg/m2)
Underweight (< 18·5) 11 1·0
Normal (18·5–24·9) 273 24·7
Overweight (25·0–29·9) 359 32·5
Obese (≥ 30) 460 41·7

Socio-economic status
Education
Some high school or less 116 10·6
High school or GED 304 27·7
Some college or technical school 348 31·7
College and above 331 30·1

Annual household income
< $20 000 263 28·9
$20 000–$50 000 331 36·4
> $50 000 315 34·7

Food security* (food-insecure) 430 46·1
Social environment
Social capital†
Social trust 14·5 4·90
Network diversity 13·7 4·81

Social reciprocity 10·2 3·39
Civic engagement 3·3 2·78
Eating behaviour
Fruit intake (≥ 3 servings/d) 125 11·2
Vegetable intake (≥ 4 servings/d) 104 9·3
SSB intake (0 12 oz SSB/d) 400 36·2

SSB, sugar-sweetened beverages.
*Potential moderators.
†Possible ranges for social capital indexes: social trust (0–24), network diversity (0–24), social reciprocity (3–15) and civic engagement (0–10).
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contributions of the four SC dimensions and to analyse sig-
nificant interactions among the moderators and SC dimen-
sions (Table 4). There were no significant main effects in
any of the models, though several significant interactions
emerged.

Perceived neighbourhood rurality moderated two rela-
tionships related to fruit consumption and SC (Table 5).
The relationship between fruit consumption and network
diversity was moderated by perceived neighbourhood
rurality but only among those who lived in the country
[OR = 1·08; 95 % CI 1·01, 1·17, P= 0·029]. The relationship
between fruit consumption and civic engagement was also
moderated by perceived neighbourhood rurality, such that
those who lived in town had 36 % higher odds of meeting
the DGA recommendation for fruit (95 % CI 1·11, 1·65,
P = 0·003), but no relationship was found for those who
lived in the country.

Food security status moderated two relationships
between healthy eating behaviours and SC (Table 5).
The relationship between SSB consumption and social reci-
procity was moderated by food security status. For every
1-unit increase in social reciprocity, both FS and FI
participants had lower odds of consuming zero SSB
(OR= 0·92; 95 % CI 0·86, 0·98, P= 0·014, and OR = 0·92;
95 % CI 0·86, 0·99, P = 0·037, respectively). The relation-
ship between vegetable consumption and civic engage-
ment was also moderated by food security status in the
model testing of all potential interactions (P = 0·049); how-
ever, the relationshipwas no longer significant in themodel
with only significant interaction terms (P= 0·813), and no
differences were found between those who were FS and
those who were FI.

Gender and race/ethnicity each moderated one rela-
tionship (Table 5). Men had 9 % higher odds (95 % CI
1·01, 1·18, P= 0·038) of consuming zero SSB for every 1-
unit increase in social trust; however, no relationship
was found for women. Whites had 10 % higher odds of
meeting the DGA recommendation for vegetables (95 %
CI 1·01, 1·19, P = 0·028) for every 1-unit increase in net-
work diversity, but the data did not support this relationship
among AA/Blacks.

Discussion

The main aim of this study was to explore whether four
dimensions of SC were associated with three healthy eating
behaviours and to investigate whether those relationships
were moderated by perceived neighbourhood rurality,
food security status, gender and race/ethnicity. The per-
centage of respondents meeting the DGA recommended
servings of fruits and vegetables (11·2 % and 9·3 %, respec-
tively) was similar to national estimates (12·2 % and 9·3 %,
respectively) and estimates for the state of Georgia (12·0 %
and 8·5 %, respectively)(2). While the SC dimensions were
associated with the healthy eating variables in the expectedT
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Table 3 Bivariate associations between healthy eating behaviours and SC dimensions and between healthy eating behaviours and moderators

Variable Fruit consumption Vegetable consumption SSB consumption

≥ 3 servings
per d

< 3 servings per
d

≥ 4 servings
per d

< 4 servings per
d 0 servings per d ≥ 1 serving per d

SC dimensions† Mean SD P Mean SD Mean SD P Mean SD Mean SD P Mean SD

Social trust 15·32 5·19 14·35 4·86 0·045* 15·14 4·83 14·39 4·91 0·159 15·19 4·89 14·03 4·86 0·001*
Network diversity 14·77 4·76 13·51 4·80 0·008* 14·84 4·97 13·53 4·77 0·010* 14·23 4·75 13·33 4·78 0·004*
Social Reciprocity 10·80 3·17 10·12 3·41 0·040* 10·69 3·25 10·15 3·40 0·127 10·79 3·14 9·87 3·48 < 0·0001*
Civic engagement 3·68 2·84 3·21 2·76 0·081 4·03 2·71 3·18 2·77 0·005* 3·59 2·70 3·05 2·78 0·003*
Moderators‡ n % n % P n % n % P n % n % P
Perceived neighbourhood rurality
In town 33 9·5 314 90·5 0·258 24 6·9 323 93·1 0·076 130 38·2 210 61·8 0·354
In the country 90 11·8 672 88·2 78 10·2 684 89·8 266 35·3 487 64·7

Food security status
Food-secure 74 14·7 428 85·3 0·001* 61 12·2 441 87·9 0·004* 225 45·2 273 54·8 < 0·0001*
Food-insecure 32 7·4 398 92·6 28 6·5 402 93·5 112 26·6 309 73·4

Gender
Male 36 9·9 327 90·1 0·343 30 8·3 333 91·7 0·411 117 32·4 244 67·6 0·043*
Female 87 11·8 648 88·2 72 9·8 663 90·2 279 38·7 442 61·3

Race/ethnicity
White 98 12·2 706 87·8 0·027* 80 9·9 724 90·1 0·129 336 42·2 460 57·8 < 0·0001*
AA/Black 18 7·2 233 22·1 17 6·8 234 93·2 43 17·0 200 82·3

SC, social capital. SSB, sugar-sweetened beverages.
*Significance at P< 0·05.
†Associations between SC indexes and eating behaviours were run using PROC ANOVA.
‡Associations between moderators and eating behaviours were analysed with chi-squared in PROC FREQ.
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directions in bivariate analyses (see conceptual model in
Fig. 1), there were no significant main effects between
SC dimensions and healthy eating variables in regression
models.

Contextual factors related to social capital and
healthy eating
Food insecurity was especially high in our sample with
46·1 % of respondents classified as FI, compared with
26·2 % of Georgia households estimated to be FI based
on data from the 2017 BRFSS(39). Consistent with the large
body of research on food security and healthy eating
behaviours(13,27), our analyses highlight the strong positive
relationship between being FS and having healthier eating
behaviours, in the case of our data, consuming at least three
servings of fruit, four servings of vegetables and zero 12-
ounce servings of SSB per d. Further, and also consistent
with previous research(4,13,20), our results suggest a strong
positive relationship between food security and all dimen-
sions of SC. As SC is believed to reduce food insecurity
through knowledge and product sharing, thus increasing
one’s access to and availability of food(13), it is possible that
our data, though cross-sectional, are demonstrating that
high levels of the different SC dimensions are protective
against food insecurity through the exchange of informa-
tion (e.g. food-related resources) and goods (e.g. food)
among members of these rural communities. As far as food
security status as a moderator, food security initially mod-
erated two relationships, but only one remained significant
in the model that included only significant interactions.
Both FS and FI participants with higher amounts of social
reciprocity were less likely to consume zero SSB. Of all
the SC dimensions, social reciprocity (i.e. helping someone
with the expectation that the same person will help you at
some point in the future)(16) is most alignedwith themecha-
nism believed to drive the inverse relationship between SC
and food insecurity (i.e. knowledge and product sharing).
Perhaps our finding, that regardless of food security status
social reciprocity is associated with a greater likelihood of
consuming at least one SSB per d, reveals that goods
(regardless of their healthfulness) may be shared among
community members. Our categorisation of the healthy
eating variables may have made it easier to pick up on this
finding for SSB than for fruit or vegetable consumptions;
future research might instead examine these variables
continuously.

Our findings related to perceived neighbourhood rural-
ity are more challenging to interpret. In bivariate analyses,
one’s perception of living in the country (compared with
living in town) was associated with higher social trust
and social reciprocity. Our findings are unique in that we
explored one’s perceived neighbourhood rurality, and
these simple analyses are consistent with previous findings
related to objectivemeasures of rurality, which have shown
that SC increases when moving from the urban to the ruralT
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end of the population density spectrum(7,16,17). Perceived
neighbourhood rurality also moderated several relation-
ships, though results diverged from our hypothesis.
Participants who self-reported living in the country (but
not those who self-reported living in town) were more
likely to meet the DGA recommendation for fruit
with higher levels of network diversity (i.e. time spent
talking to or spending time with different groups of peo-
ple). However, participants who self-reported living in
town (but not those who self-reported living in the coun-
try) had higher odds of eating the recommended daily
servings of fruit with higher levels of civic engagement.
Previous research comparing SC’s effects in urban and
rural areas has found that while SC is typically higher
in rural areas(16,17), the positive outcomes of SC (e.g. greater
fruit consumption) are more prevalent in urban areas, pos-
sibly due to more densely populated communities where
neighbours have stronger awareness of each other(11,12).
While results of this study suggest the opposite relationship
is true for network diversity, our results do corroborate that
rationale for the civic engagement dimension of SC where
individuals who lived in town (i.e. a more densely popu-
lated area) were more likely to meet the DGA recommen-
dation for fruit with more civic engagement. Our interest in
perceived rurality has more recently been reflected in the

literature as a nuanced understanding of residential envi-
ronments worthy of investigation(38,40,41), as evidenced by
the recent creation of the Urbanization Perceptions Small
Area Index(40) and the addition of a perceived neighbour-
hood question to the American Housing Survey(41).
However, as this is the only study to our knowledge to
explore perceived rurality, SC and eating behaviours, more
research is needed to explicate this relationship and com-
pare differences between perceived and observed rurality
in relation to SC and healthy eating.

Demographic factors related to social capital and
healthy eating
Contrary to previous evidence that suggests AA/Blacks eat
more fruit compared with Whites on both a national and
state level(2,22), we found that significantly more White par-
ticipants in our sample met DGA recommendations for
daily fruit intake compared with AA/Black participants.
Our findings do support other research that indicates
greater SSB consumption among AA/Blacks compared
with Whites(29). Additionally, we found significant results
for the bivariate analyses exploring the relationships
between race and each SC dimension, with Whites experi-
encing significantly higher levels of each dimension of SC.

Table 5 Moderation resultsmodelling the odds of consuming≥ 3 servings of fruit per d,≥ 4 servings of vegetables and 0 12-ounce SSBper d†

Consumed≥ 3 servings of fruit

Adjusted OR 95% CI P Adjusted OR 95% CI P

In town In the country

Network diversity 0·95 0·86, 1·04 0·282 1·08 1·01, 1·17 0·029*
Civic engagement 1·36 1·11, 1·65 0·003* 0·95 0·83, 1·08 0·425

Consumed≥ 4 servings of vegetables

Adjusted OR 95% CI P Adjusted OR 95% CI P

Food-secure Food-insecure

Civic engagement 1·07 0·93, 1·22 0·349 1·09 0·94, 1·24 0·250

White AA/Black

Network diversity 1·10 1·01, 1·19 0·028* 0·90 0·77. 1·04 0·151

Consumed 0 12-ounce SSB

Adjusted OR 95% CI P Adjusted OR 95% CI P

Food-secure Food-insecure

Social reciprocity 0·92 0·86, 0·98 0·014* 0·92 0·86, 0·99 0·037*

Male Female

Social trust 1·09 1·01, 1·18 0·038* 1·00 0·95, 1·06 0·994

SSB, sugar-sweetened beverages; DGA, Dietary Guidelines for Americans.
*Significance at P< 0·05.
†Regressions run in PROC LOGISTIC and modelled the probability of meeting DGA daily recommendations for fruits and vegetables, and for consuming 0 12-ounce SSB;
Adjusted for age, sex, gender, race, income, level of education and county clustering.
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Further, and aligned with our hypothesis, we found that
race/ethnicity moderated the relationship between vegeta-
ble consumption and network diversity for Whites but not
AA/Blacks. While previous research has not explored how
race/ethnicity moderates the SC–healthy eating relation-
ship, our findings support past research on racial disparities
related to SC. Previous theories have posited that SC is
unevenly distributed to all members of a society, with
Whites benefitting more from SC compared with minor-
ities(24,30,42). Specifically, higher levels of civic engagement
(e.g. community association membership and voter regis-
tration)(24,42) and generalised trust(43) have been found
among Whites compared with minorities. Perhaps as
people participate in more civic activities, their social
networks broaden, which fosters greater levels of
trust(44). Additionally, McDonald and Day(30) discussed
the way in which SC can create inequalities in the work-
place, where Whites, particularly White men, are
selected for high-level job openings over women and
racial/ethnic minorities despite not searching for those
positions, largely due to the information spread through
White men’s social networks. Our findings, the first
exploring the role of race within the healthy eating–SC
relationship, indicate that disparities are present in this
relationship where the eating behaviours of Whites ben-
efit more from SC compared with AA/Blacks.

Gender was only associated with SSB consumption in
bivariate analyses, whereby a greater percentage of
women than men consumed zero SSB per d, which is
unsurprising given past research(5). Men, however, had sig-
nificantly higher levels of social trust, social reciprocity and
civic engagement, confirming findings by Eriksson and col-
leagues(10) yet contradicting those by Pinillos-Franco and
Kawachi(23). We also found that gender moderated the rela-
tionship between SSB consumption and social trust, where
men (but not women) were more likely to consume zero
SSB per d with increased social trust. To our knowledge,
only one study has explored the relationship between SC
and SSB consumption, where a one-unit increase in SC
was associated with a 3·6-ounce decrease in daily SSB con-
sumption among a sample of rural Virginians(20). Our
results support those findings among men. Nevertheless,
as SSB consumption is so rarely included as a healthy eating
behaviour examined in relation to SC, it is unclear if the
mechanisms thought to link fruit and vegetable consump-
tion to SC (i.e. diffusion of health-promoting knowledge
and resources and social control over health-related behav-
iours) hold true for SSB consumption as well.

Limitations and future directions
The current study had several limitations. These cross-sec-
tional data prevent us from making causal claims, so it may
be that high levels of food insecurity limit one’s ability to
cultivate SC rather SC being protective against food insecu-
rity, for instance, or theremay be a third variable explaining

these associations. Longitudinal and qualitative data could
elucidate the causal pathways between SC and healthy eat-
ing behaviours. It may be considered a weakness that we
cannot compare the amounts of the dimensions of SC in our
study to previous research due to the differing conceptions
and measures of SC within the field; however, we believe
our findings contribute to the understanding of the com-
plex construct of SC. Additionally, these results describe
select communities in Georgia and may not generalise to
other communities. Further, although these data represent
five rural Georgia counties, it should be noted that respon-
dents’ classification of their rurality (i.e. in town v. in the
country) is subjective; therefore, these findings describe
how respondents perceive the degree of rurality of their
residence within the rural county in which they reside.
Lastly, though we did find several significant relationships,
the effect sizes of those relationships were relatively small.

Despite these limitations, this study expands on pre-
vious research by gaining a more comprehensive picture
of SC(21) and its associations with healthy eating behaviours
in rural areas and fills a crucial gap in the literature by
exploring contextual and demographic moderators of the
SC–healthy eating relationship. At a time when rural resi-
dence is so often discussed as a ‘risk factor’ for various con-
ditions(3,6) and with many people choosing to leave rural
areas for cities and suburbs, it is important for interventions
within rural communities to harness the abundance of SC
that exists there. Community gardens are one intervention
strategy that may foster SC while also increasing fruit and
vegetable consumption(26). Participation in community gar-
dens has the potential to (1) increase dimensions of SC, for
example, creating a community-centred activity (i.e. com-
munity engagement), producing food resources for com-
munity members to share (i.e. social reciprocity), and
fostering interactions with new people (i.e. network diver-
sity) and (2) result in improved diet through the food
grown, the dissemination of information related to garden-
ing and healthy eating, and the social influence to eat
healthfully(26). In fact, healthy eating interventions, particu-
larly those at the interpersonal level of the Social Ecological
Model(45), often rely on social networks and social support
as change mechanisms(46,47); those mechanisms can be
scaled up to the community level, for instance, through
group-based interventions, whereby social support fosters
social reciprocity and social networks enhance network
diversity.

Many organisations (e.g. Robert Wood Johnson
Foundation) are investing in rural community efforts to
increase SC and impact health behaviours, including
healthy eating. Therefore, it is important to understand
how SC is related to healthy eating, in which contexts,
and for whom, not only to most effectively harness SC,
but to ensure that SC and its benefits are equitably distrib-
uted. Our findings reveal the complex interplay among
dimensions of SC and eating behaviours and highlight
the need for qualitative research to illuminate possible
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causal mechanisms and how they may differ depending on
demographic and contextual characteristics.
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