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Association between social capital and food patterns 
in women from Southern Brazil

Abstract  The present study aimed to verify the 
association between psychosocial aspects (so-
cial capital) and food patterns in adult women. 
A cross-sectional, population-based study was 
conducted with a representative sample of 1,128 
women, aged 20 to 69 years, living in the urban 
area of the municipality of São Leopoldo, Rio 
Grande do Sul, Brazil, in 2015. The food patterns 
were identified based on the frequency of food in-
take and classified as: healthy (fruits, vegetables, 
and whole foods), at-risk (ultraprocessed foods), 
and Brazilian (rice and beans), while social capi-
tal was evaluated using a collective efficacy scale. 
It was observed that 18.9% of the sample was 
classified with high collective efficacy. After ad-
justing for potential confounding factors, a 44% 
higher probability was observed for adherence to 
the healthy pattern (PR [prevalence ratio] = 1.44; 
95%CI [95% confidence interval]: 1.01-2.03; p = 
0.040) and 71% higher for the Brazilian pattern 
(PR = 1.71; 95%CI: 1.18-2.47; p=  0.004) among 
women with a higher level of collective efficacy, 
when compared to those with a low level of collec-
tive efficacy. Thus, this study verified a significant 
relationship between psychosocial aspects and 
food intake in women.
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Introduction

Important changes have occurred in food in-
take in recent decades, observing mainly a rise 
in unhealthy food intake (including processed 
and ultraprocessed food, ice cream, soft drinks, 
juices, cookies, stuffed cookies, hamburgers, 
pizzas, among others) and a consequent decline 
in healthy foods (including in natura and mini-
mally processed foods, such as fruits, vegetables, 
legumes, milk, and meats)1. These changes have 
turned the food aspect into one of the main risk 
factors for Noncommunicable Diseases (NCDs) 
and mortality2,3. In this sense, the standard food 
pattern includes, in a more complex sense, nor-
mal food intake combined with foods and nutri-
ents that are considered to cause potential envi-
ronmental, cultural, and religious influences4. 
Moreover, studies point out that women tend to 
present more healthy eating habits, including a 
greater intake of in natura and minimally pro-
cessed foods, when compared to men5-7. 

The social capital has been investigated as an 
important psychosocial aspect, associated with 
the occurrence of diverse outcomes in health, 
including obesity8, stress, common mental disor-
ders, and behaviors favorable to health, such as 
physical activity and eating habits9. Social capital 
refers to the capacity of individuals to achieve 
their goals, which they would not be able to 
achieve alone, through their participation in so-
cial networks and other social structures10. In this 
sense, social capital can be found among people 
and groups of people, including characteristics 
of the social organization, such as confidence, 
norms, and social networks responsible for an 
improvement in the efficiency and efficacy of so-
ciety11.  

In the field of food and nutrition, different 
psychosocial indicators have been associated with 
nutritional states in different life cycles12-14, with 
eating behaviors15, as well as with food intake16,17 
and eating habits18. Studies point out that higher 
levels of social capital are associated with a greater 
intake of healthy food (including mainly in natura 
and minimally processed foods, including fruits, 
vegetables, and leafy green vegetables)19,20, given 
that this association tends to be more evident in 
women than in men17,21. Furthermore, social cap-
ital seems to have a mediator effect, reducing the 
socioeconomic differences among women in the 
intake of fruits, for example21. 

These findings point to an important influ-
ence on the social context concerning eating 
habits. However, the relationship between social 

capital and food patterns is scarce and is still 
relatively unexplored in the Brazilian scenario, 
considering its importance for public policies 
on collective food intake in the field of collective 
health. In this light, the present study sought to 
investigate the association between social capital 
and food patterns of women residing in a mu-
nicipality in Southern Brazil. It is hoped that this 
study will lead to a greater understanding and ad-
vances in knowledge on the present theme, con-
sidering its unprecedented nature in exploring 
the association between social capital and food 
patterns within the Brazilian context, focusing 
on food patterns. Furthermore, the findings from 
this study seek to contribute to formulating pub-
lic policies and action strategies in health, eating 
habits, and nutrition.

Methods

Design

This is a population-based, cross-sectional 
study, with a representative sample of adult wom-
en, between 20 and 69 years of age, residents in an 
urban area of the municipality of São Leopoldo, 
RS, Brazil. This study was part of a larger project 
conducted at Universidade do Vale do Rio dos Si-
nos, Unisinos, conducted between February and 
October 2015, entitled, “The conditions of life 
and health of adult women: a population-based 
study in Vale do Rio dos Sinos”. 

Study population

This study included women, aged 20 to 69 
years, residing in the urban zone of São Leopol-
do, a municipality in the metropolitan region of 
the city of Porto Alegre, RS, Brazil, located ap-
proximately 33 km from the capital city of the 
state of Rio Grande do Sul. São Leopoldo has a 
geographic area of 102,738 km2 and, according 
to estimates from the 2010 census, a population 
of 214,087 inhabitants, who are predominantly 
women (109,845)22. The demographic density of 
the municipality is of 2,060.31 inhabitants/km2. 
In 2010, The Municipal Human Development In-
dex (MHDI) was 0.739, classified as high, and was 
higher than the Brazilian index (0.727)23.

Sample process

The sample of this study was conducted in 
clusters, including two stages. In the first stage, 45 
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of the 371 census sectors of São Leopoldo, accord-
ing to the 2010 census, were systematically select-
ed. In the second stage, 36 homes were selected 
in each sector. All of the women who fulfilled the 
inclusion criteria – living in the municipality and 
being 20 to 69 years of age – were invited to par-
ticipate. Our study excluded women who do not 
live in the selected residence, pregnant women, 
those in wheelchairs or with their lower limbs 
immobile in the week before the interview, and 
those who did not have the conditions to answer 
the questionnaire.

The sample calculation for the larger study 
was performed considering many outcomes that 
would be investigated in the study, given that the 
larger size was obtained for the “late cytopatho-
logical exam” outcome and the exposure of “lev-
el of education”. The calculation of the necessary 
sample size was performed considering a Hazard 
Ratio of 2.0, a 95% confidence interval (95%CI), 
a statistical power of 80%, and an unexposed:ex-
posed ratio of 1:2. To the obtained value, 10% was 
added for possible loss or refusal to participate, 
and 15% for the control of confounding factors, 
totaling 1,281 women. To evaluate the associations 
between the psychosocial aspects and the food 
patterns, the obtained sampled showed a power of 
70% or more to detect significant prevalence ra-
tios of 1.3 or higher for exposures that affect 33.6% 
to 78.0% of the population, with a 95%CI. 

Data collection

Data collection was conducted through face-
to-face interviews given by chosen interviewers. 
A training program was provided with the in-
tention of standardizing the application of stan-
dardized, pre-coded, and tested questionnaires. 
A pilot study was applied in a census sector not 
included in the sectors selected for the main 
study. The internal validity of the pilot study was 
evaluated through quality control carried out in a 
random group of 10% of the individuals includ-
ed in the study. The present study was evaluated 
and approved by the Research Ethics Commit-
tee from Universidade do Vale do Rio dos Sinos 
(logged under protocol number 653.394, on May 
20, 2014). All of the participants signed the free 
and informed consent form.

Evaluation of food intake (outcome) 

The evaluated outcomes contemplated three 
food patterns (FPs): healthy, at-risk, and Bra-
zilian. These FPs had been previously identified 

and published by Ternus et al.24 (2019). The FPs 
were obtained through the application of a Food 
Frequency Questionnaire (FFQ), consisting of 82 
food intake items in the past three months. The 
intake frequency of each food or item referred to 
the day, week, or month. This information was 
transformed into frequency-day. Prior to the 
identification of the FPs, the intake frequency of 
each food item was verified, excluding the items 
with an intake of less than 20%. After, the food 
items were placed in groups, based on their nutri-
tional composition, in their culinary use, in their 
seasonality, in their intake frequency, and in the 
way they were already grouped in the FFQ.

The derivation of the FPs was performed 
through the Principal Component Analysis 
(PCA), including an adequate applicability of the 
present method (Kaiser-Meyer-Olkin (KMO) 
coefficient ≥ 0.60) and a sufficient correlation 
between the items (p < 0.001 for the Bartlett 
sphericity test). The food items that presented an 
absolute factorial load ≥ 0.30 were considered to 
contribute significantly to a specific factor (FI). 
The FPs (healthy, at-risk, and Brazilian) were 
obtained and named according to the impact of 
food on health or according to cultural aspects 
of the food groups found and their representa-
tivity through factorial load values. The healthy 
FPs present the highest percentage to explain the 
variance (11.6%), that is, the FPs best represented 
the food intake of this population. Further details 
on this study’s procedures and analyses to attain 
the respective FPs in the present population are 
available in a previous publication24. 

The healthy FP was defined as that consisting 
predominantly of in natura and minimally pro-
cessed foods, such as leafy green vegetables, cit-
rus fruits, green vegetables, common fruits, sea-
sonal fruits, vegetable fat, whole grains, natural 
juice, low-fat dairy products, fish, oilseeds, and 
lentils. The at-risk FP was defined as that con-
sisting predominantly of processed and ultrapro-
cessed foods, such as fried foods, fast food, sweet 
baked goods, chocolate and ice cream, mayon-
naise, stuffed cookies, industrialized foods, baked 
snacks, barbeque, high-fat creams, soft drinks/in-
dustrialized juices, and eggs. Finally, the Brazilian 
FP was defined as that consisting predominantly 
of foods typically found in traditional Brazilian 
meals, based on minimally processed foods, such 
as white rice, beans, refined cereals, pasta, fried 
meat, farofa, red meats, whole grain cereals, and 
oilseeds.

After obtaining the scores for food intake 
generated for each FP, these were divided into 
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percentages and categorized in low (< percentile 
75) and high (≥ percentile 75) intake, consider-
ing that the higher the score, the greater the ad-
herence of intake to the food pattern.

Evaluation of psychosocial aspects 
(exposure) 

The main exposure in question here referred 
to the evaluation of psychosocial aspects, social 
capital, obtained through the application of the 
Collective Efficacy Scale, as defined by Sampson, 
et al25. The present scale included a total of ten 
questions, including affirmations that evaluated 
the constructs of informal social control (five 
questions) and social cohesion (five questions).

Informal social control refers to the capacity 
of a group to regulate its members according to 
its own principles. The five questions of this con-
struct contemplate the following aspects: percep-
tion of the interviewed individuals about the help 
received from neighbors if something should 
happen in the neighborhood, such as teenagers 
skipping class and wandering the streets; graffiti 
on walls and public buildings, showing disrespect 
to an adult; neighbors helping in critical situa-
tions, like a fight; and the closing of the nearest 
health unit. By contrast, social cohesion refers 
to trust and solidarity among neighbors. This, 
the five questions of this construct contemplate 
the perception related to the following aspects: 
if the neighbors helped each other; if the neigh-
borhood is united and friendly; if the people are 
reliable; if the people get along with each other; 
and if they have similar values.

The answer categories for each of the ques-
tions were obtained through a 5-point Likert 
scale. Finally, a collective efficacy score was ob-
tained through the sum of the answers of the 
10 applied questions. Likewise, the respective 
answers for the questions related to the evalu-
ated constructs were added in such a way as to 
formulate the informal social control and social 
cohesion scores, respectively. Higher scores rep-
resented higher levels of perception of the evalu-
ated constructs. The obtained scores (continuous 
numerical variables) were categorized in quar-
tiles, and were later reclassified as low (≤ percen-
tile 25), medium (25 < percentile < 75), and high 
(≥ percentile 75).

Explanatory variables

Demographic, socioeconomic, and behavior-
al characteristics were used to characterize the 

sample and to control possible confounding fac-
tors in the multivariate analysis. The demograph-
ic characteristics used in this study were: age (20-
29 years; 30-39 years; 40-49 years; 50-59 years; 
60-69 years), self-reported skin color (white; 
other), and marital status (with a partner [mar-
ried/stable union]; without a partner [single/
separated/divorced/widow(er)]). The socioeco-
nomic characteristics included: complete years of 
study (< 4 years; 4 to 7 years; 8 to 10 years; ≥ 11 
years) and social class (A/B; C; D/E), classified 
according to the criteria proposed by the Brazil-
ian Association of Research Companies (ABEP, 
in Portuguese), based on the possession of specif-
ic material goods, level of education of the head 
of the family, and number of employees26. 

The behavioral characteristics included: 
smoking habit (never smoked; ex-smoker; smok-
er); alcohol consumption in the last week (no [no 
consumption]; yes [moderate/high intake], and 
physical activity during leisure time based on the 
IPAQ-short adapted version (sufficiently active 
[≥ 150 min./week of moderate/vigorous physical 
activity]; insufficiently active [< 150 min./week of 
moderate/vigorous physical activity])27.

Statistical analyses

The entering of data was performed using 
the EpiData, version 3.1 program, with duplicate 
copy and later comparison. The numerical vari-
ables were described by medium and standard 
deviation and the categorical variable by means 
of absolute and relative frequencies. The Preva-
lence Ratios (PRs) for the associations between 
psychosocial aspects and high intake (≥ percen-
tile 75) of the FPs were obtained through Poisson 
regression28, including three analysis models29: 
Model I (unadjusted – gross analysis); Model II 
(analysis adjusted for demographic and socio-
economic characteristics); Model III (analysis 
adjusted for Model II and behavioral character-
istics). The demographic, socioeconomic, and 
behavioral characteristics that were associated 
with the outcomes (FPs), at a significance inter-
val of < 20% (p < 0.20) in the gross analysis, were 
included in the multivariate models as potential 
confounding factors.

All of the analyses were carried out using the 
Stata software version 14.0 (StataCorp, College 
Station, TX, USA), considering a p-value of less 
than 5% (p < 0.05) to be statistically significant.
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Results

Of the 1,281 initially expected women, 11.9% 
did not provide all of the necessary data. Hence, 
1,128 women were considered and included in 
the final analysis of this study. The average ages 
and years of study were of 43.4 years (SD ± 13.9) 
and 8.7 years (SD ± 3.9), respectively. 

Table 1 presents the general characteristics of 
the sample, as well as the respective distributions 
of the prevalence of a high intake of the food pat-
terns – healthy, at-risk, and Brazilian – according 
to demographic, socioeconomic, and behavior-
al characteristics and psychosocial aspects. The 
sample, for the most part, consisted of white 
women (74.5%), who live with a partner (63.8%), 
and who are middle-class (52.8%). In relation 
to the behavioral characteristics, most of the in-
vestigated women were non-smokers (58.6%), 
non-drinkers of alcohol (73.9%), and were con-
sidered to be insufficiently active (85.6%). Re-
garding the psychosocial aspects, it was observed 

that 18.9% of the sample was classified with a 
high collective efficacy (≥ percentile 75), while 
8.3% and 17.8% of the women reported a high 
informal social control and social cohesion, re-
spectively.

Regarding the intake of food patterns, it was 
observed that the high intake of the healthy food 
pattern increased according to the age range 
and the level of education (directly proportion-
al association), along with a greater probability 
of adherence among white women who were 
ex-smokers (Table 1). Concerning the high in-
take of the at-risk food pattern, an inverse associ-
ation with age was observed.

The prevalence of the high intake of this type 
of food pattern was greater in accordance with 
the level of education and among those who re-
ported a regular consumption of alcoholic bever-
ages. By contrast, the high intake of the Brazilian 
food pattern demonstrated an inverse association 
with the increase in the level of education, which 
proved to be more prevalent among non-white 

Table 1. General characteristics of the sample and prevalence of high intake (≥ percentile 75) of the food patterns 
(FPs) – healthy, at-risk, and Brazilian – according to demographic, socioeconomic, behavioral characteristics and 
psychosocial aspects in adult women from Southern Brazil, 2015 (n = 1,128).

Characteristics
Healthy 

FP
At-risk

FP
Brazilian 

FP
n (%) n (%) p-valuea n (%) p-valuea n (%) p-valuea

Demographic
Age (years) < 0.001 < 0.001 0.132

20 to 29 216 (19.1) 29 (13.4) 105 (48.6) 45 (20.8)
30 to 39 244 (21.6) 43 (17.6) 80 (32.8) 58 (23.8)
40 to 49 276 (24.5) 66 (23.9) 55 (19.9) 79 (28.6)
50 to 59 228 (20.2) 80 (35.1) 25 (11.0) 53 (23.3)
60 to 69 164 (14.5) 64 (39.0) 17 (10.4) 47 (28.7)

Skin color 0.040 0.875 0.027
White 840 (74.5) 223 (26.6) 209 (24.9) 196 (23.3)
Other 288 (25.5) 59 (20.5) 73 (25.4) 86 (29.9)

Marital status 1.000 0.886 0.152
With partner 720 (63.8) 180 (25.0) 181 (25.1) 190 (26.4)
Without partner 408 (36.2) 102 (25.0) 101 (24.8) 92 (22.6)

Socioeconomic
Level of education (years of study) (n = 1,110) < 0.001 < 0.001 < 0.001 < 0.001

< 4 102 (9.2) 22 (21.6) 12 (11.8) 42 (41.2)
4 to 7 339 (30.5) 66 (19.5) 60 (17.7) 116 (34.2)
8 to 10 199 (17.9) 44 (22.1) 52 (26.1) 50 (25.1)
≥ 11 470 (42.3) 146 (31.1) 155 (33.0) 64 (13.6)

Social class (ABEP)b (n = 1,122) 0.371 0.305 0.186 0.186
A and B (higher) 390 (34.8) 102 (26.2) 101 (25.9) 84 (21.5)
C 596 (53.1) 149 (25.0) 151 (25.3) 163 (27.4)
D and E (lower) 136 (12.1) 30 (22.1) 28 (20.6) 33 (24.3)

it continues
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women who were smokers and did not report a 
regular consumption of alcoholic beverages (Ta-
ble 1).

As regards the association between the food 
patterns and psychosocial aspects (main expo-
sure in question), it was found that the prev-
alence of high consumption of the healthy and 
Brazilian food patterns were significantly higher 
among the women who reported higher levels of 
informal social control, social cohesion, and col-
lective efficacy (social capital). Nevertheless, no 
significant results were observed for the at-risk 
food pattern (Table 1). The gross prevalence ra-
tios (Model I) for the respective associations are 
presented in Table 2.

After adjustments for potential confounding 
factors (Model III), we observed an independent 
effect of the psychosocial aspects (social capital) 
on the adherence to healthy and Brazilian food 
patterns (Table 2). A 44% greater probability was 
found for adherence to the healthy pattern (PR 
= 1.44; 95%CI: 1.01 – 2.03; p = 0.040) and 71% 
greater for adherence to the common Brazilian 
pattern (PR = 1.71; 95%CI: 1.18 – 2.47; p = 0.004) 
among women who reported a higher level of 
collective efficacy, when compared to the low lev-
el of collective efficacy. Between the two psycho-
social aspects evaluated and related to the collec-
tive efficacy construct (social capital), a greater 
magnitude of association was observed for the 

Characteristics
Healthy 

FP
At-risk

FP
Brazilian 

FP
n (%) n (%) p-valuea n (%) p-valuea n (%) p-valuea

Behavioral
Smoking habit < 0.001 0.274 0.001
    Non-smoker 661 (58.6) 167 (25.3) 164 (24.8) 141 (21.3)
    Ex-smoker 259 (23.0) 86 (33.2) 58 (22.4) 70 (27.0)
    Smoker 208 (18.4) 29 (13.9) 60 (28.9) 71 (34.1)
Alcohol consumption 0.240 < 0.001 < 0.001
    No 834 (73.9) 201 (24.1) 174 (20.9) 232 (27.8)
    Yes 294 (26.1) 81 (27.6) 108 (36.7) 50 (17.0)
Physical activity 0.769 0.624 0.624
    Physically active 162 (14.4) 42 (25.9) 38 (23.5) 43 (26.5)
    Insufficiently active 966 (85.6) 240 (24.8) 244 (25.3) 239 (24.7)
Psychosocial c

Informal social control 0.002 0.539 0.010
    Low (< 15) 294 (26.1) 58 (19.7) 71 (24.2) 63 (21.4)
    Medium (15 to 20) 740 (65.6) 191 (25.8) 185 (25.0) 185 (25.0)
    High (≥ 21) 94 (8.3) 33 (35.1) 26 (27.7) 34 (36.2)
Social cohesion < 0.001 0.101 0.008
    Low (< 15) 317 (28.1) 62 (19.6) 93 (29.3) 68 (21.5)
    Medium (15 to 19) 610 (54.1) 153 (25.1) 141 (23.1) 149 (24.4)
    High (≥ 20) 201 (17.8) 67 (33.3) 48 (23.9) 65 (32.3)
Collective efficacy < 0.001 0.550 0.003
    Low (< 30) 286 (25.4) 57 (19.9) 75 (26.2) 57 (19.9)
    Medium (30 to 38) 629 (55.8) 148 (23.5) 156 (24.8) 158 (25.1)

High (≥ 39) 213 (18.9) 77 (36.2) 51 (23.9) 67 (31.5)
a P-value for the Pearson chi-square test for the heterogeneity of proportions (categorical variables) and linear tendency (ordinal 
variables); b ABEP – Brazilian Association of Research Companies. Brazilian Criteria for Economic Classification. Available at: http://
www.abep.org/novo/Content.aspx?ContentID=301; C Variables categorized in quartiles and classified as low (≤ percentile 25), medium 
(25 < percentile < 75), and high (≥ percentile 75).

Source: Authors.

Table 1. General characteristics of the sample and prevalence of high intake (≥ percentile 75) of the food patterns 
(FPs) – healthy, at-risk, and Brazilian – according to demographic, socioeconomic, behavioral characteristics and 
psychosocial aspects in adult women from Southern Brazil, 2015 (n = 1,128).
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Table 2. Gross and adjusted prevalence ratios (PRs) for the association between psychosocial aspects and high intake (≥ 
percentile 75) of the food patterns (FPs) – healthy, at-risk, and Brazilian – among women in Southern Brazil, 2015 (n = 
1,128).

Psychosocial aspectsa Model I Model II Model III
PR (95%CI) p-valueb PR (95%CI) p-valueb PR (95%CI) p-valueb

Healthy FP
Informal social control 0.008 0.066 0.083
    Low 1.00 1.00 1.00
    Medium 1.31 (0.98 – 1.76) 1.19 (0.88 – 1.60) 1.17 (0.87 – 1.57)
    High 1.78 (1.16 – 2.73) 1.51 (0.98 – 2.32) 1.48 (0.96 – 2.28)
Social cohesion 0.003 0.103 0.138
    Low 1.00 1.00 1.00
    Medium 1.28 (0.95 – 1.72) 1.11 (0.82 – 1.49) 1.09 (0.81 – 1.47)
    High 1.70 (1.21 – 2.41) 1.34 (0.94 – 1.92) 1.31 (0.92 – 1.87)
Collective efficacy 0.001 0.028 0.040
    Low 1.00 1.00 1.00
    Medium 1.18 (0.87 – 1.60) 1.09 (0.80 – 1.49) 1.07 (0.79 – 1.46)

High 1.81 (1.29 – 2.55) 1.47 (1.03 – 2.08) 1.44 (1.01 – 2.03)
At-risk FP
Informal social control 0.594 0.159 0.211
    Low 1.00 1.00 1.00
    Medium 1.04 (0.79 – 1.36) 1.14 (0.87 – 1.51) 1.12 (0.84 – 1.47)
    High 1.15 (0.73 – 1.79) 1.38 (0.87 – 2.17) 1.35 (0.85 – 2.12)
Social Cohesion 0.155 0.789 0.613
    Low 1.00 1.00 1.00
    Medium 0.79 (0.61 – 1.02) 0.92 (0.71 – 1.21) 0.94 (0.72 – 1.23)
    High 0.81 (0.57 – 1.15) 1.10 (0.77 – 1.57) 1.15 (0.80 – 1.65)
Collective efficacy 0.605 0.450 0.420
   Low 1.00 1.00 1.00

Medium 0.95 (0.72 – 1.25) 1.04 (0.78 – 1.37) 1.02 (0.77 – 1.35)
High 0.91 (0.64 – 1.30) 1.16 (0.81 – 1.67) 1.18 (0.82 – 1.70)

Brazilian FP
Informal social control 0.025 0.018 0.010
    Low 1.00 1.00 1.00
    Medium 1.17 (0.88 – 1.55) 1.17 (0.87 – 1.57) 1.21 (0.90 – 1.63)
    High 1.69 (1.11 – 2.56) 1.77 (1.16 – 2.72) 1.86 (1.21 – 2.85)
Social cohesion 0.021 0.035 0.030
    Low 1.00 1.00 1.00
    Medium 1.14 (0.85 – 1.52) 1.16 (0.86 – 1.56) 1.17 (0.87 – 1.57)
    High 1.51 (1.07 – 2.12) 1.48 (1.03 – 2.10) 1.49 (1.05 – 2.14)
Collective efficacy 0.011 0.007 0.004

Low 1.00 1.00 1.00
Medium 1.26 (0.93 – 1.71) 1.30 (0.96 – 1.78) 1.36 (1.00 – 1.85)
High 1.58 (1.11 – 2.25) 1.66 (1.15 – 2.39) 1.71 (1.18 – 2.47)

a Variables categorized in quartiles and classified as low (≤ percentile 25), medium (25 < percentile < 75), and high (≥ percentile 75).
b P-value for Wald test for linear tendency obtained by applying the Poisson regression with robust variance; Model I: gross analysis; Model 
II: adjusted analysis for demographic and socioeconomic characteristics with p < 0.20 in the gross analysis; Model III: analysis adjusted for 
model II and behavioral characteristics with p < 0.20 in the gross analysis; healthy FP: adjusted for age, skin color, level of education (Model 
II) + smoking habit (Model III); at-risk FP: adjusted for age and level of education (Model II) + alcohol consumption (Model III); Brazilian 
FP: adjusted for age, skin color, marital status, level of education, and social class (Model II) + smoking habit and alcohol consumption 
(Model III).

Source: Authors.
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informal social control aspect as compared to so-
cial cohesion (Table 2).

Discussion

The present study aimed to explore the associ-
ation between social capital and food patterns 
(healthy, at-risk, and Brazilian) in adult women, 
aged 20 to 69 years, from a population-based rep-
resentative sample and who reside in Southern 
Brazil. Among the main findings, what stands out 
is that women with a high level of social capital 
demonstrated a high intake of healthy and Brazil-
ian food patterns. The effect of the capital on the 
intake of food patterns appears to be independent, 
after adjustments for potential confounding fac-
tors. Significant results were not observed for the 
association between social capital and the intake 
of the at-risk food pattern (unhealthy pattern).

The healthy food pattern, identified in our 
sample, consisted of fresh fruit, leafy green veg-
etables, whole grain cereals, oilseeds, and low-fat 
animal foods. This composition is similar to other 
findings in the literature regarding a healthy food 
intake, comprised mainly of fruits and vegeta-
bles9,16,19. Healthy food patterns were also report-
ed among young and adult women from Ribeirão 
Preto, São Paulo, Brazil30,31. Moreover, our find-
ings corroborate with other studies that observe 
a greater healthy food intake with the advance in 
age among women who live in the region of  Vale 
do Brazos, Texas/USA17, while younger individu-
als of an adult Lebanese sample tended to pres-
ent an at-risk food pattern7, characterized by the 
presence of ultraprocessed foods that are high in 
sodium, sugar, and fat.

The present study revealed a greater proba-
bility of adherence to the healthy food pattern in 
direct proportion with an increase in social capital 
(informal social control, social cohesion, collective 
efficacy). After adjustments for behavioral charac-
teristics and sociodemographic factors, women 
with a high level of social cohesion and collective 
efficacy maintained a higher probability to show 
an intake of the healthy food pattern. In a similar 
sense, a study by Johnson et al.17, conducted in the 
region of Vale do Brazos, Texas/USA, in a mostly 
female sample (74.7%), verified that the highest 
intake of fruits and vegetables was associated pos-
itively with the female gender and a greater social 
capital. By contrast, Xue and Cheng34 highlighted 
a significant association between healthy food 
intake and the perception of trust and social re-
lationships within the neighborhood in a nation-

ally representative sample of Chinese individuals, 
aged 16 to 102 years.

It was also observed that most studies evalu-
ated the intake of fruits and vegetables as healthy 
food items with the intention of investigating the 
relation between the intake of these foods and so-
cial capital in different social contexts in Brazil9,16 
and in other countries, such as the USA17,19,20, Fin-
land33, China34, Sweden21, Japan32 and the Neth-
erlands13. Other studies contemplated different 
food groups, such as fast food and sugary drinks17, 
meats, and water13, as well as fruits and vegetables.

The social capital, identified in our study, was 
measured through the components of informal 
social control, social cohesion, and collective ef-
ficacy. These psychosocial aspects refer to the 
capacity of the group to apply social norms, ex-
press solidarity, and involve themselves in col-
lective actions25. The perception of the individual 
for situations that require the help of neighbors, 
along with their perception of trust, solidarity, 
and union concerning a common goal, tend to 
illustrate shared understandings of a group10,11. 
This cognitive dimension is commonly explored 
in the studies of social capital in an isolated or 
a combined sense with structural aspects, which 
themselves refer to configurations and standards 
of established social relations35.

It is important to highlight that no prior 
studies were found that evaluated the intake of 
food patterns identified for a specific sample as 
the outcome from the interest in the exposure of 
psychosocial aspects (social capital); however, we 
did find one study that investigated the interest 
in the intake of healthy food patterns32. In a study 
conducted by Motohashi et al.32, the reciprocity 
among residents of a rural town in the north of 
Japan and the sense of belonging to the commu-
nity were the cognitive elements of social capital, 
used to verify the association among: interest in 
healthy food patterns, social capital, and psycho-
logical suffering. By contrast, Sorensen et al.20 
used both the cognitive and the structural di-
mension to examine the relation of factors with-
in the social context and changes in the intake of 
fruits and vegetables, through two randomized 
clinical trials: one developed with patients from 
a health center and the other among workers 
from a small company in the metropolitan area 
of Boston (USA). Both studies emphasized that 
the largest social capital was associated with the 
intake of healthy foods.

The Brazilian food pattern, identified in the 
sample of the present study, consisted of white 
rice, beans, refined grains, pasta, fried meats, 
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farofa, and red meats. These foods are consid-
ered to be typical of Brazilian cuisine, even in 
the southern regions of the country where this 
study was conducted. Other national studies, 
conducted in different regions of Brazil, have 
also identified similar food compositions, as evi-
denced mainly by the presence of rice and beans, 
even though the food pattern has been given a 
different name6,31,36-38. A 71% higher probability 
of adherence to the intake of this food pattern 
was observed among women with a high level of 
social capital. One hypothesis for this finding is 
that the resources generated by the social capi-
tal reinforce the food characteristics of the social 
context marked by traditional food habits. In ad-
dition, when evaluating the food intake through 
the identification of food patterns, what has been 
considered is an analysis sensitive to the com-
plexities of the context in which the individuals 
are inserted, primarily cultural, social, environ-
mental, demographic, and economic factors3,4,39. 

Due to the specificity of this food pattern and of 
the scarcity of studies on the issue of social cap-
ital in the Brazilian context, previous studies on 
this relationship have not been found in the sci-
entific literature. Nonetheless, one can consider 
that the relation between psychosocial aspects 
and the intake of this food pattern can intertwine 
with the same concepts treated herein concern-
ing the relation between social capital and the 
healthy food pattern, considering that the intake 
of this pattern can be seen as a marker for the 
intake of healthy foods.

The at-risk food pattern, by contrast, consist-
ed predominantly of fried foods, fast food, sweet 
baked goods, chocolate and ice cream, may-
onnaise, stuffed cookies, industrialized foods, 
baked snacks, barbeque, high-fat creams, soft 
drinks, and industrialized powdered fruit juices. 
The present study illustrates that the intake of this 
food pattern did not show a significant associa-
tion with the level of social capital. In this sense, 
this finding corroborates with a previous inves-
tigation, conducted with a sample of residents 
from the region of Vale do Brazos, Texas/USA, 
in which no association between social capital 
and at-risk food patterns were observed, includ-
ing the intake of fast food and sugary drinks, for 
example17.  

Within the two psychosocial aspects evalu-
ated and related to the construct of social capi-
tal, our study found a greater magnitude of as-
sociation for the informal social control, when 
compared to social cohesion. The informal social 
control refers to the capacity of a group to reg-

ulate its members according to their own prin-
ciples, whereas social cohesion refers to trust 
and solidarity among neighbors25. Based on this 
difference, one can hypothesize that the broad-
er aspects related to informal social control are 
those which lead to attitudes that influence the 
food pattern. In this light, Johnson et al.,17 found 
a greater intake of fruits and vegetables in high 
levels of social capital through a scale consider-
ing a dimension outside of the family based on 
inquiries that verified, at least in part, the attitude 
of the member of a given group in relation to the 
intervention in favor of the intake of fruits and 
vegetables.

The strong point of this study was that it was 
conducted with a large population base, contem-
plating a representative sample of adult women, 
and that it used previously tested and validated 
instruments to obtain the levels of the presence 
of the investigated psychosocial aspect (social 
capital), as well as to attain and define food pat-
terns. Multivariate analyses were also performed 
to determine the association between social cap-
ital and food patterns, including the control for 
important confounding factors, which reinforces 
the methodological accuracy of this study. How-
ever, some limitations should be pointed out. One 
limitation of this study refers to its design, con-
sidering that cross-sectional studies are limited 
with regards to the establishment of causal rela-
tions. Moreover, a presence of reverse causality 
between social capital and a high intake of food 
patterns cannot be totally discarded either, giv-
en that both the exposure and the outcome were 
evaluated at the same time. In this light, although 
unfavorable psychosocial aspects tend to alter the 
intake of a given food pattern, these may also be 
merely consequences of their intake. In this sense, 
longitudinal studies become necessary to confirm 
the relations identified in this study. Another lim-
itation refers to the external validity of this study, 
that is, this study was conducted with a sample of 
women who reside in an urban area of a city in 
Southern Brazil. Thus, this study’s findings should 
be considered for similar populational groups, 
mainly due to the fact that this study’s sample did 
not include men and did not represent the popu-
lation in general. Considering these aspects, this 
limitation could be overcome by conducting pop-
ulation-based studies, including men and wom-
en. Furthermore, new studies could contribute to 
better elucidate the theme of this study through 
the comparison of the relation between social 
capital and food intake among the residents of 
both urban and rural areas, for example.
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In conclusion, the present study revealed an 
important relation between psychosocial aspects 
and food intake. Women with higher levels of so-
cial capital demonstrated a high intake of healthy 
food patterns. In this manner, our results suggest 
that that produced in the social environment, 
based on trust, identity, and belonging, tend to 
have a positive impact on the intake of healthy 

foods. This study’s findings, therefore, indicate 
that an agenda geared toward the proposal of 
strategies, actions, and public policies for eating 
habits and nutrition in order to promote health 
and prevent diseases in the population should 
consider the improvement of psychosocial as-
pects, both individually and collectively.
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