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Abstract

Adolescence is characterized by heightened susceptibility to peer influence, which makes

adolescents vulnerable to initiating or maintaining risky habits such as heavy drinking. The

aim of the study was to investigate the association of social capital with longitudinal changes

in the frequency of binge drinking among adolescents at public and private high schools in

the city of Diamantina, Brazil. This longitudinal study used two waves of data collected when

the adolescents were 12 and 13 years old. At the baseline assessment in 2013 a classroom

survey was carried out with a representative sample of 588 students. In 2014, a follow-up

survey was carried out with the same adolescents when they were aged 13 years. The Alco-

hol Use Disorder Identification Test-C (AUDIT C) was employed for the evaluation of alcohol

intake. Our predictor variables included sociodemographic and economic characteristics

(gender, type of school, mother’s education, family income) and Social Capital. For evalua-

tion of social capital, we used the Social Capital Questionnaire for Adolescent Students

(SCQ-AS). Descriptive and bivariate analyzes were performed (p <0.05). The log-binomial

model was used to calculate prevalence ratios (PR) and 95% confidence intervals. The two-

tailed p value was set at <0.05. The prevalence of binge drinking in 2013 was 23.1% and in

2014 the prevalence had risen to 30.1%. Gender (PR 1.48; 95% CI 0.87–2.52) and socio-

economic status (type of school and mother’s education) were not associated with the

increase in the frequency of binge drinking. However, higher social capital was significantly

associated with an increase in binge drinking by students. Adolescents who reported that

they had an increase in social cohesion in the community/neighborhood subscale were 3.4

times more likely (95%CI 1.96–6.10) to binge drink themselves. Our results provide new evi-

dence about the “dark side” of social cohesion in promoting binge drinking among

adolescents.
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Introduction

Adolescence, more than in any other developmental stage, is characterized by heightened sus-

ceptibility to peer influence [1], which makes adolescents vulnerable to initiating or maintain-

ing risky habits such as heavy drinking [2]. People are likely to engage in behaviors that match

their perceptions of what is “normative,” especially characteristics of those who represent ide-

alized identities, such as high-status peers. Many deviant and risky behaviors are associated

with high peer status and it is suggested that some adolescents strive to imitate their high status

peers through a process of social comparison [3] which means that adolescents contrast their

own sense of values, interests, beliefs, and behaviors with their perceptions of others and, in

consequence of this, construct a sense of identity.

Various risk factors for problem drinking among youth have been identified by researchers.

The emphasis across studies has been on risk and protective factors [4,5]. There is increasing

evidence that social environmental factors influence alcohol consumption and harms among

youth. Social capital is one contextual factor that has been related to binge drinking—defined

as consuming 5 or more drinks on one occasion—[6] among adolescents. Social capital is

defined as the resources—such as social support, trust, and information channels—accessed by

individuals through their social networks [7]. Social trust and social participation, have each

been protectively associated with alcohol use among high school students [8].

Binge drinking has a strong social component [9,10]. Adolescents are more likely to drink

in social settings, allowing for their drinking habits to be visible to peers. The combination of

risk taking and the visibility of alcohol use in peer settings may allow adolescents to maintain

their social network status and gain popularity [11]. In addition, some studies have shown that

binge drinking varies by gender and socioeconomic status, although these associations are not

always consistent.

Because both alcohol use and peer influence increase during adolescence, it is critical to

consider longitudinal influences of peer groups on the developmental trajectory of adolescent

alcohol use [12]. Furthermore, studies that investigated the association between binge drinking

and social capital have not attempted to identify differences among the sub-dimensions of the

social capital construct [4,13]. The aim of the present longitudinal study was therefore to inves-

tigate the association of social capital with longitudinal changes in the frequency of binge

drinking among adolescents at public and private high schools in the city of Diamantina,

Brazil.

Materials and methods

Study design and sample

To investigate an incidence of binge drinking, a survey was carried out involving all adoles-

cents enrolled in the public and private schools of the city of Diamantina/MG, Brazil, with a

full 12 years during the data collection months of the study. Data related to school addresses

and number of students enrolled in each class was obtained from the State and Municipal Edu-

cation Departments.

Subsequently, 633 adolescents from all 13 public and private schools in Diamantina / MG

were invited to participate in the study, being previously notified by telephone to schedule the

researcher’s visit. At that time, the objectives of the research were clarified and what activities

would be carried out at the school. Also presented were an approval of the Ethics Committee

and as authorizations of the State and Municipal Secretariats of Education. After the consent

of the management and the teaching staff, classes with schoolchildren enrolled in public and

private schools in the urban area of the city of Diamantina and who were 12 full years on the
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day of the exam; authorized by the parents / guardians and agreed to participate in the research

(inclusion criteria) were contacted by the researcher during class time, with the teacher’s pres-

ence, for awareness raising. Adolescents not authorized by parents or guardians or who did

not agree to participate in the study were excluded from the study. The researcher explained

the purpose of the research and asked the students to answer the questionnaires, ensuring the

confidentiality of the answers, as well as the evaluation of student participation.

In the baseline survey (2013), the sample consisted of 588 students (participation rate:

92.89%). The reasons for dropouts were non-authorization from parents/guardians or adoles-

cents (4.62%; n = 28) and failure to complete the questionnaires (2.9%; n = 17). In 2014, a new

data collection procedure was carried out with these adolescents when they were aged 13 years.

Again, all 13 public and private schools in Diamantina / MG were invited to participate in the

study and were previously notified by telephone to schedule the researcher’s visit. They only

included adolescents authorized by their parents or guardians and who agreed to participate in

the study. Thus, the follow-up study involved a sample of 588 adolescents (100%). To achieved

a 100 percent follow-up rate, the researchers responsible for the data collection made calls to

the homes of students who were not present on the day previously scheduled, which led the

researchers to return to some schools more than once. Furthermore, access was relatively easy

because researchers live in the region and had close contact with directors of the schools.

Measures

The Alcohol Use Disorder Identification Test (AUDIT C), validated for use in Brazil [14]. was

employed for the evaluation of alcohol intake. The AUDIT instrument can identify whether an

individual exhibits hazardous (or risky) drinking, harmful drinking or alcohol dependence

[15]. AUDIT C (the first 3 questions on the AUDIT instrument, which are related to the fre-

quency and amount of alcohol consumed) was used, as this version can be employed as a

stand-alone screening measure to detect hazardous drinkers among adolescents [16,17]: a)

“How often did you have a drink containing alcohol in the past year?” b) “How many drinks

containing alcohol did you have on a typical day when you were drinking?” c) “How often do

you have five or more drinks on one occasion?” The latter item was used to identify binge

drinking [18]. The response options are never, less than monthly, monthly, weekly and daily

or nearly daily. Responses of “never” were coded as 0 in the analysis. “Less than monthly” and

“monthly” were coded as 1. “Weekly” and “daily or nearly daily” were coded as 2. Although

the AUDIT C was used to measure alcohol involvement, the dependent variable was change in

alcohol consumption, calculated from the difference in consumption observed between 2013

and 2014, categorized into “reduced or unaltered frequency intake” and “increased frequency

intake” was based only on AUDIT binge item ([c]).

Our predictor variables included sociodemographic and economic characteristics (gender,

type of school, mother’s education, family income) and Social Capital.

For evaluation of social capital, we used the Social Capital Questionnaire for Adolescent Stu-

dents (SCQ-AS), which was developed and validated by our research team [19]. The study popu-

lation included in the development and validation of the instrument was a convenience sample

made up of 101 students aged 12 years enrolled in the public and private school systems in city

of Diamantina/MG, Brazil. This questionnaire is composed of items selected from the national

and international literature and has been submitted to face validation, content analysis and anal-

yses of internal consistency (Cronbach’s alpha: 0.71), reliability and reproducibility (Kappa coef-

ficient’s range: 0.63 to 0.97) [19]. The factor analysis grouped the 12 items into four subscales:

Social Cohesion at School; Network of Friends at School; Social Cohesion in the Community/

Neighborhood; and Trust at School and in the Community/Neighborhood. Social capital scores
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range from 12 to 36 points, with a higher score denoting higher social capital (Table 1). As a

questionnaire designed for children and adolescents, the decision was made to use a three-point

Likert scale with response options of I agree, I do not agree or disagree and I disagree. This proce-

dure was based on the target age group and was chosen to avoid confusion during the filling out

of the questionnaire. The findings confirm indications in the literature that networks of friends

and neighborhood cohesion reflect experiences one shares with one’s peers and underscore the

importance of the present questionnaire as an assessment tool for measuring social capital.

Based on the distribution, to analyze the social capital by the adolescent the social capital variable

was dichotomized by median as high (31 points or more) and low (less than 31 points). The dif-

ference of the social capital at the follow-up in relation to the social capital at the baseline of each

adolescent was calculated to obtain the difference between the measures of social capital in the

two evaluations. Thus: total score of social capital at follow-up (FSC) minus total score of social

capital at the baseline (BSC) presented three response options increase in social capital (FSC>

BSC), reduction (FSC<BSC) and unaltered (FSC = BSC). We treated sex, type of school (public

or private), maternal education and family income as time invariant.

Statistical analysis

Data analysis was performed using the Statistical Package for the Social Sciences (SPSS for

Windows, version 22.0, SPSS Inc, Chicago, IL, USA) and included frequency distribution and

association tests. The chi-square test was used to determine the statistical significance of asso-

ciations between binge drinking and the independent variables (p< 0.05). Given the high

prevalence of the outcome (> 20%), we used log-binomial model to calculate prevalence ratios

(PR) and 95% confidence intervals [20]. In this study, log binomial models were used to calcu-

late both univariate and multivariable models [20]. The two-tailed p value was set at<0.05.

Ethical considerations

This study received approval from the Human Research Ethics Committee of the Federal Uni-

versity of Minas Gerais (Brazil) (COEP-317/11). All parents/guardians signed a statement of

Table 1. Social capital questionnaire for adolescent students and it’s four subscales.

Social Capital Questionnaire for Adolescent Students (total score: 12 to 36)

School cohesion (score: 4 to 12)

1. The students at my school stay together

2. I feel like I belong at this school, as if it were mine

3. I feel safe at this school

4. My parents get along with my teachers

School friendships (score: 3 to 9)

5. The students at my school have fun together

6. I trust my friends at school

7. I can ask my friends at school for help

Neighborhood social cohesion (score: 2 to 4)

8. I trust my neighbors

9. I can count on my neighbors for help

Trust: school / neighborhood (score: 3 to 9)

10. The teachers at my school are sympathetic and give us support

11. My neighbors would try to take advantage of me

12. My classmates would try to take advantage of me

https://doi.org/10.1371/journal.pone.0178652.t001
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informed consent authorizing the participation of their children. All adolescents also signed a

statement of assent.

Results

The sample comprised 588 students (participation rate at one-year follow-up: 100%). Boys

accounted for 48.6% (n = 286) of the sample. Among these participants, the vast majority

attended public schools (92.2%; n = 542). A total of 75.2% (n = 442) of adolescents were from

families that earned up to three times the Brazilian monthly minimum wage, and 61.60%

(n = 361) of the mothers had less than eight years of schooling (Table 2).

The prevalence of binge drinking in 2013 was 23.1% and in 2014 the prevalence had risen

to 30.1%, i.e. there was a 7% increase in the prevalence of binge consumption in the period. Of

the 452 teens who reported never consuming five or more alcoholic drinks at one time in

2013, 41 started to do so with some frequency in 2014 (Table 3).

According with the changes in the score of social capital total between baseline (2013) and

follow-up (2014), 340 (58.4%) adolescents unaltered their social capital total in follow-up; 184

(31.6%) students showed an increase in social capital total in follow-up and 58 (10.0%) showed

a reduction in follow-up. Six students did not adequately answer the questionnaire.

Table 4 shows the percentage of the sample related to the in subscales of social capital

between baseline and follow-up and its association with the difference on binge drinking

between baseline and follow-up. 166 (28.3%) students increased their social capital in the

‘Social Cohesion at School’ subscale and 457 (78.0%) reduced or unaltered their score of social

capital total between baseline and follow-up in the ‘Network of Friends at School’ subscale.

Twenty-six (21.4%) adolescents who reported an increase in the ‘Social Cohesion in the Com-

munity’ subscale also showed an increase in binge drinking at the follow-up and 188 (95.4%)

reported a reduction in the ‘Trust’ subscale and in the binge drinking at the same time

(Table 4).

Log-binomial model shows the incidence of binge drinking according to the background

characteristics of the respondents. Gender (PR 0.67; 95% CI 0.40–1.13) and socioeconomic

Table 2. Distribution of adolescents according to demographic, socioeconomic characteristics and prevalence of binge drinking (Lifetime), 2013

(Diamantina, Brazil).

Independent variables Binge drinking

N(%) Yes(%) No(%)

Gender Male 286(48.6) 79(27.6) 207(72.4)*

Female 302(51.4) 57(18.9) 245(81.1)

Type of school Public 542(92.2) 133(24.5) 409(75.5)*

Private 46(7.8) 3(6.5) 49(93.5)

Mother’s education (years) 0–7 361(61.60) 92(25.48) 269(74.52)

8 or more 225(38.40) 49(19.11) 182(80.89)

missing 2(0.3)

Family income (wages) + ½-3 442(75.2) 106(24.0) 336(76.0)

More than 3 145(24.7) 30(20.7) 115(79.3)

missing 1(0.1)

Social capital High 415 77(18.6) 338(81.4)*

Low 167 55(32.9) 112(67.1)

*Chi-square test
+ Minimum Wages in Brazil in 2013: 678 BRL/Month ~ 330,73 USD/Month

https://doi.org/10.1371/journal.pone.0178652.t002
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status (type of school and mother’s education) were not associated with the increase in the fre-

quency of binge drinking. However, social capital was significantly associated with an increase
in binge drinking by students (Table 5).

Table 6 shows the prevalence ratios of changes in the frequency of binge drinking according

to social capital subscales. Adolescents who reported that they had an increase in social cohe-

sion in the community/neighborhood subscale were 3.3 times more likely (95%CI 1.83–6.19)

to binge drink themselves. In addition, adolescents who reported that they had a decrease in

trust subscale were less likely (PR 0.4 95%CI 0.21–0.91) to binge drink themselves. However,

social cohesion at school and network of friends at school subscales were not associated with

the outcome.

Table 3. Percentage of the sample related to binge drinking that moved from one category to another between baseline (2013) and follow-up

(2014), Diamantina, Minas Gerais, Brazil.

Binge drinking at baseline (%) Binge drinking at follow-up

Never Less than once per month Once per month Once per week Total

Never 403 (89.2) 45 (10.0) 3 (0.7) 1(0.2) 452 (100.0)

Less than once per month 4 (9.8) 34 (82.9) 3 (7.3) 0 (0.0) 41(100.0)

Once per month 3 (4.0) 46 (61.3) 23 (30.7) 3 (4.0) 75 (100.0)

Once per week 1 (5.0) 8 (40.0) 8 (40.0) 3 (15.0) 20 (100.0)

Total 411 (69.9) 133 (22.6) 37 (6.3) 7 (1.2) 588 (100.0)

https://doi.org/10.1371/journal.pone.0178652.t003

Table 4. Association between the difference in subscales of social capital between baseline and follow-up and the difference on binge drinking

between baseline and follow-up, Diamantina, Minas Gerais, Brazil.

Difference in categories of Social Capital between baseline

and follow-up

Total sample

(%)

Difference of binge drinking

between baseline and follow-

up

Total

Reduced or

unaltered

Increased

Social Cohesion at school Increased 166(28.3) 144(87.0) 22(13.0) 166

(100.0)

Reduced 71(12.1) 67.4(94.3) 4(5.7) 71(100.0)

Unaltered 351(59.6) 328(93.4) 23(6.6) 351

(100.0)

Network of friends at school* Increased 129(22.0) 110(85.2) 19(14.7) 129

(100.0)

Reduced or

unaltered

457(78.0) 427(93.4) 30(6.5) 457

(100.0)

Social cohesion in the community Increased 121(20.6) 95(78.5) 26(21.4) 121

(100.0)

Reduced or

unaltered

467(79.4) 444(95.0) 23(5.0) 467

(100.0)

Trust* Increased 179(30.5) 168(93.9) 11(6.1) 179

(100.0)

Reduced 197(33.6) 188(95.4) 9(4.6) 127

(100.0)

Unaltered 210(35.4) 181(86.1) 29(13.9) 210

(100.0)

* Two students did not adequately answer the questionnaire

https://doi.org/10.1371/journal.pone.0178652.t004
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Discussion

The present study examined the frequency of binge drinking among adolescents at public and

private schools in the city of Diamantina (southeastern Brazil). The increase in the frequency

of binge drinking in the follow-up period was 7% and this increase was fivefold greater among

adolescents who exhibited an increase in social capital. Our social capital questionnaire was

designed so that we can distinguish the influence of social capital in different contexts that the

adolescent is exposed to, i.e. the school environment versus the neighborhood environment.

We therefore analyzed the subscales separately. Our findings suggest that adolescents’ drinking

behavior is more responsive to changes in the neighborhood context and trust, rather than the

school context and friendship network at school. The literature suggests that the concept of

social capital can be broken down into ‘structural’ and ‘cognitive’ social capital [21]. Structural

aspects of social capital refer to roles, rules, precedents, behaviours, networks and institutions.

These may bond individuals in groups to each other, bridge divides between societal groups or

vertically integrate groups with different levels of power and influence in a society, leading to

Table 5. Log-binomial model of the changes in prevalence of binge drinking and independent variables among adolescents of Diamantina, Minas

Gerais, Brazil, 2014.

Independent variables Prevalence Ratio (95%CI)+ p-value

Demographic

Gender Male 0.67(0.40–1.13) 0.138

Female 1 1

SES

Type of school Public 0.50(0.24–1.04) 0.066

Private 1 1

Mother’s education (years) 0–7 0.85(0.48–1.49) 0.579

8 or more 1 1

Social Influence

Social Capital Increased 5.67(3.13–10.29) 0.000

Reduced or unaltered 1 1

+ Adjusted for all the variables listed in the table

https://doi.org/10.1371/journal.pone.0178652.t005

Table 6. Social capital subscales related to changes in frequency of binge drinking among adolescents in Diamantina, Minas Gerais, Brazil

(n = 588), 2014.

Independent variables Prevalence Ratio (95%CI) p-value

Social Capital

Social Cohesion at School Increased 1.26(0.72–2.21) 0.409

Reduced 1.27(0.44–3.67) 0.656

Unaltered 1 1

Network of Friends at School Increased 1.30(0.74–2.27) 0.353

Reduced or unaltered 1 1

Social Cohesion at the Community Increased 3.37(1.83–6.19) 0.027

Reduced or unaltered 1 1

Trust Increased 0.60(0.30–1.17) 0.135

Reduced 0.44(0.21–0.91) 0.027

Unaltered 1 1

https://doi.org/10.1371/journal.pone.0178652.t006
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social inclusion. By contrast, cognitive social capital taps perceptions and attitudes, such as

trust toward others that produce cooperative behaviour [22].

In contrast to the results of the present study, previous reports found that students from U.

S. colleges with higher levels of social capital were at lower risk for binge drinking [5,23]. The

discrepancy may be due to differences in the aspects of social capital examined in the different

settings. Specifically, the study based on binge drinking in US colleges focused on the struc-

tural aspect of social capital—as measured by the participation of students in voluntary activi-

ties. [23]. However, students in our Brazilian sample were at greater risk of binge drinking if

they reported higher social capital in the cognitive dimension, i.e. feelings of more cohesion in

their communities and neighborhoods and they are less likely to binge drinking if they have a

decrease in the trust subscale. The difference between these studies, including the age of the

subjects, underscore the observation that social capital can have both positive and negative

health implications, depending on the form it takes [24]. In samples with older adolescents

who binge drinking more often, we may find a richer (e.g., expected gender effects) and possi-

bly more intuitive pattern of results. Individuals who have higher levels of social support and

community cohesion generally are thought to be healthier because they have better links to

basic health information, better access to health services, and greater financial support with

medical costs [7]. However, it is important to consider the impact of complex community fac-

tors on individual behaviors. Some factors as social stratification (i.e., the probability of living

in certain neighborhoods, which is higher for certain types of persons) and social selection

(i.e., the probability that drinkers are more likely to move to certain types of neighborhoods)

may affect health risk behaviors, including alcohol use [7]. In addition, previous research

highlighted the importance of having trust in the peers with whom adolescents drank alcohol

[25]. Young usually drink more with peers whom they trust probably because of a tacit

acknowledgement that a friend understood unspoken rules and could be relied upon [25].

Past studies have found that binge drinking is usually performed in groups; therefore, peers

play an important role in promoting binge drinking, perhaps due to peer selection or peer

influence (socialization) [4, 23]. Our results show that social cohesion in the community/

neighborhood subscale was significantly associated with increase in binge drinking and a

decrease in trust subscale was related to the decrease in frequency of binge drinking among

scholars. Although the literature is well established in relation to peer influence on binge

drinking, social cohesion at school and network of friends at school subscales were not associ-

ated with the outcome. Drinking is viewed by young people as a predominantly social activity

which provides an opportunity for entertainment and bonding with friends [25]. During life-

time, friendships can direct development through support, modeling, and assistance, but the

significance of friendships is heightened during adolescence [26]. Previous study showed that

adolescents’ baseline alcohol use status (drinker/ nondrinker) strongly predicted acquisition of

friends exhibiting similar alcohol use patterns twelve months later [27]. Another study among

young students [28] that analyzed individual and contextual risk factors for alcohol use (tem-

peramental disinhibition, authoritarian and authoritative parenting, and parental alcohol use)

assessed during childhood and adolescents revealed significant variability in the association

between alcohol consumption and deviant friends and that deviant friends was a significant

covariate of alcohol consumption. Furthermore, this study revealed a significant interaction of

Disinhibition × Parental Alcohol Use; the childhood disinhibition interacted with parental

alcohol use to moderate the covariation of drinking and deviant friends [28]. The relationship

between social environments and binge drinking is complicated in part because of reverse cau-

sality or simultaneity. Environmental factors (i.e. school and neighborhood characteristics)

may be spuriously linked to binge drinking because, for example, adolescents who live in
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neighborhoods where violent crime is high and access to illicit substances is easy, may be less

likely to be socially connected and more likely to consume alcohol. [29].

Despite being a well-established determinant, the influence of socioeconomic status on

health is not well understood and little research has focused on the effects of this aspect on

health during adolescence [30]. In the present study, the socioeconomic status was not associ-

ated with the increase in the frequency of binge drinking among adolescents. Some studies have

demonstrated that adolescents from higher socioeconomic status (SES) backgrounds have a

greater propensity to use alcoholic beverages and to engage in binge drinking [4,31,32]. This

may be because of higher discretionary income (pocket money) or easier access to alcohol in

their homes. However, other studies have found an association between lower socioeconomic

status and greater alcohol consumption [16,33], and still others have found no significant asso-

ciation between socioeconomic status and alcohol intake [34,35]. The literature highlighted that

differences in results may be partially explained by the use of different indicators adopted such

as family income, social class, level of schooling, school type, as well as the considerable varia-

tion in cut-off points, as well as the specific culture and the age of the drinker.

In the present study, we did not find statistically significant difference between incidence of

an increase in binge drinking and gender. This may be explained by changing gender norms

over time, which has made it more acceptable for girls to engage in risky behaviors [36]. In

accordance with our results, a longitudinal study used a national data to describe gender differ-

ences in health behavior of adolescents and, found that in the case of binge drinking, girl’s

behaviors have converged with the rates among boys [36].

A limitation of our study is that as the data were derived from self-administered question-

naires, lack of attentiveness should be taken into consideration. Second, despite emphasizing

the importance of giving honest responses, the findings may have been underestimated due to

self-censoring and/or a suspicion that school authorities could gain access to the answers on

the questionnaires. Third, information on the influence of friends and characteristics of friend-

ship networks, such as density, size, quality of contacts, proximity and centrality, was not col-

lected in the present study, despite the fact that binge drinking has been associated with such

factors [1–4, 12, 13]. The aim of the questionnaire was to measure social capital that was easily

understood and applicable to adolescent students that encompasses the different domains of

social capital for this population. Even though this questionnaire did not measure characteris-

tics of friendship networks, such as density, size, quality of contacts, proximity and centrality,

it is measures contexts that involve social relationships, such as experiences at school and in

the local community, which can exert an influence on the behavior and decisions of adoles-

cents, thereby reflecting health determinants. The Social Capital Questionnaire for Adolescent

Students (SCQ-AS) demonstrate that this assessment tool is appropriate for epidemiological

studies involving samples of adolescents in the investigation of the association between social

capital and risk factors or health determinants. Finally, we cannot generalize findings from

this study to older adolescents within Brazilian culture.

Conclusion

Binge drinking involves groups of inter-connected people who evince shared behaviors, and is

a public health and clinical problem. Targeting these behaviors should involve addressing

groups of people and not just individuals [24]. Our results provide new evidence about the

“dark side” of social cohesion in promoting binge drinking among adolescents. Social capital

interventions must include school and community engagement, parental involvement, and

peer participation components to address the complex array of factors that influence adoles-

cent alcohol use.

Social cohesion in promoting binge drinking among adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0178652 June 2, 2017 9 / 12

https://doi.org/10.1371/journal.pone.0178652


Supporting information

S1 File. Binge drinking and social capital data.

(XLS)

Acknowledgments

The authors would like to thank the Coordenação de Aperfeiçoamento de Pessoal de Nı́vel

Superior (CAPES), the Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPE-

MIG) and the Fundação Lemman.

Author Contributions

Conceptualization: JGM PMZ IK.

Data curation: HNP PCPP.

Formal analysis: JGM RCF.

Investigation: JGM HNP PCPP.

Methodology: PMZ IK.

Project administration: IAP PMZ IK.

Supervision: PMZ IK.

Validation: JGM RCF.

Visualization: JGM.

Writing – original draft: JGM.

Writing – review & editing: HNP PCPP RCF IAP PMZ IK.

References
1. Steinberg L, Monahan KC. Age Differences in Resistance to Peer Influence. Developmental psychol-

ogy. 2007; 43(6):1531–1543. https://doi.org/10.1037/0012-1649.43.6.1531 PMID: 18020830

2. Poelen EA, Engels RC, Van Der Vorst H, Scholte RH, Vermulst AA. Best friends and alcohol consump-

tion in adolescence: A within-family analysis. Drug Alcohol Depend. 2007; 88(2):163–173.

3. Helms SW, Choukas-Bradley S, Widman L, Giletta M, Cohen GL, Prinstein MJ. Adolescents misper-

ceive and are influenced by high-status peers’ health risk, deviant, and adaptive behavior. Dev Psychol.

2014; 50(12):2697–2714. https://doi.org/10.1037/a0038178 PMID: 25365121

4. Zarzar PM, Jorge KO, Oksanen T, Vale MP, Ferreira EF, Kawachi I. Association between binge drink-

ing, type of friends and gender: A cross-sectional study among Brazilian adolescents. BMC Public

Health. 2012; 12:257. https://doi.org/10.1186/1471-2458-12-257 PMID: 22471695

5. Weitzman ER, Chen Y. Risk modifying effect of social capital on measures of heavy alcohol consump-

tion, alcohol abuse, harms, and secondhand effects: national survey findings. J Epidemiol Community

Health 2005; 59:303–309 https://doi.org/10.1136/jech.2004.024711 PMID: 15767384

6. Wechsler H, Nelson T. Binge drinking and the American college student: What’s five drinks? Psychol

Addict Behav. 2001; 15:287–291. PMID: 11767258

7. Berkman LF, Kawachi I, Glymour MM. Social epidemiology. 2d ed. Oxford University Press; 2014.

8. Wray-Lake L, Maggs JL, Johnston LD, Bachman JG, O’Malley PM, Schulenberg JE. Associations

between Community Attachments and Adolescent Substance Use in Nationally Representative Sam-

ples. The Journal of adolescent health: official publication of the Society for Adolescent Medicine. 2012;

51(4):325–331.

9. Hussong AM. The settings of adolescent alcohol and drug use. Journal of Youth and Adolescence,

2000; 29(1), 107–119.

Social cohesion in promoting binge drinking among adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0178652 June 2, 2017 10 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0178652.s001
https://doi.org/10.1037/0012-1649.43.6.1531
http://www.ncbi.nlm.nih.gov/pubmed/18020830
https://doi.org/10.1037/a0038178
http://www.ncbi.nlm.nih.gov/pubmed/25365121
https://doi.org/10.1186/1471-2458-12-257
http://www.ncbi.nlm.nih.gov/pubmed/22471695
https://doi.org/10.1136/jech.2004.024711
http://www.ncbi.nlm.nih.gov/pubmed/15767384
http://www.ncbi.nlm.nih.gov/pubmed/11767258
https://doi.org/10.1371/journal.pone.0178652


10. Mayer RR, Foster LJ, Murray DM, Wagenaar AC. Social settings and situations of underage drinking.

Journal of Studies on Alcohol, 1998; 59(2), 207–215. PMID: 9500308

11. Ali MM, Amialchuk A, Nikaj S. Alcohol consumption and social network ties among adolescents: Evi-

dence from Add Health. Addictive behaviors. 2014; 39(5):918–22. https://doi.org/10.1016/j.addbeh.

2013.11.030 PMID: 24393547

12. Li F, Barrera M Jr, Hops H, Fisher KJ. The longitudinal influence of peers on the development of alcohol

use in late adolescence: A growth mixture analysis. Journal of behavioral medicine. 2002; 25(3):293–

315. PMID: 12055779

13. Lorant V, Nicaise P. Binge drinking at University: a social network study in Belgium. Health Promot Int.

2015; 30(3): 675–83. https://doi.org/10.1093/heapro/dau007 PMID: 24622535

14. Meneses-Gaya C, Zuardi AW, Loureiro SR, Hallak JE, Trzesniak C, de Azevedo Marques JM, et al. Is

the full version of the AUDIT really necessary? Study of the validity and internal construct of its abbrevi-

ated versions. Alcoholism: Clinical and Experimental Research. 2010; 34(8):1417–1424.

15. Lima CT, Freire AC, Silva AP, Teixeira RM, Ferrell M, Prince M. Concurrent and construct validity of the

AUDIT in an urban Brazilian sample. Alcohol and Alcoholism 2005; 40:584–589. https://doi.org/10.

1093/alcalc/agh202 PMID: 16143704

16. Pinsky I, Sanchez ZM, Zaleski M, Laranjeira R, Caetano R. Patterns of alcohol use among Brazilian

adolescents. Revista Brasileira de Psiquiatria 2010; 32:242–249. PMID: 20428730

17. Kelly T, Donovan J, Kinnane J, Taylor D. A comparison of alcohol screening instruments among under-

aged drinkers treated in emergency departments. Alcohol and Alcoholism 2002; 37:444–450. PMID:

12217936

18. Sanchez ZM, Martins SS, Opaleye ES, Moura YG, Locatelli DP, Noto AR. Social factors associated to

binge drinking: a cross-sectional survey among Brazilian students in private high schools. BMC Public

Health 2011; 11: 201. https://doi.org/10.1186/1471-2458-11-201 PMID: 21453510

19. Paiva PCP, de Paiva HN, de Oliveira Filho PM, Lamounier JA, Ferreira e Ferreira E, Ferreira RC, et al.

Development and Validation of a Social Capital Questionnaire for Adolescent Students (SCQ-AS). Mon-

tazeri A, ed. PLoS ONE. 2014; 9(8): e103785. https://doi.org/10.1371/journal.pone.0103785 PMID:

25093409

20. Williamson T, Eliasziw M, Fick GH. Log-binomial models: exploring failed convergence. Emerg Themes

Epidemiol. 2013; 10: 14. https://doi.org/10.1186/1742-7622-10-14 PMID: 24330636

21. Mckenzie K, Whitley R and Weich S. Social capital and mental health. British Journal of Psychiatry.

2002; 181: 280–283. PMID: 12356653

22. Colletta JJ, Cullen ML. Violent Conflict and the Transformation of Social Capital and the Transformation

of Social Capital. Washington, DC: International Bank for Reconstruction and International Bank for

Reconstruction and Development/World Bank. Development/World Bank, 2000.

23. Weitzman ER, Kawachi I. Giving means receiving: the protective effect of social capital on binge drink-

ing on college campuses. Am J Public Health 2000; 90:1936–1939. PMID: 11111272

24. Rosenquist JN, Murabito J, Fowler JH, Christakis NA. The spread of alcohol consumption behavior in a

large social network. Annals of internal medicine. 2010; 152(7):426–433. https://doi.org/10.7326/0003-

4819-152-7-201004060-00007 PMID: 20368648

25. MacArthur GJ, Jacob N, Pound P, Hickman M, Campbell R. Among friends: a qualitative exploration of

the role of peers in young people’s alcohol use using Bourdieu’s concepts of habitus, field and capital.

Sociol Health Illn. 2017; 39:30–46. https://doi.org/10.1111/1467-9566.12467 PMID: 27573161

26. Hartup W, Stevens N. Friendship and adaptation in the life course. Psychol Bull. 1997; 121:355–370.

27. Fisher L, Bauman K. Influence and selection in the friend-adolescent relationship: Findings from studies

of adolescent smoking and drinking. J Appl Soc Psychol 1988; 18:289–314

28. Armstrong JM, Ruttle PL, Burk LR, Costanzo PR, Strauman TJ, Essex MJ. Early risk factors for alcohol

use across high school and its covariation with deviant friends. J Stud Alcohol Drugs. 2013; 74:746–

756. PMID: 23948534

29. Kulis S, Marsiglia FF, Sicotte D, Nieri T. Neighborhood Effects on Youth Substance Use in a Southwest-

ern City. Sociological perspectives: SP: official publication of the Pacific Sociological Association. 2007;

50(2):273–301.

30. Goodman E, Huang B. Socioeconomic status, depressive symptoms, and adolescent substance use.

Archives of Pediatric & Adolescent Medicine 2002; 156:448–453.
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