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Abstract

Background—Substance use by young people is strongly associated with that of their peers.
Little is known about the influence of different types of peers. We tested the relationship between
perceived substance use by five types of peers and adolescents’ use of illicit drugs, smoking, and
alcohol consumption.

Methods—We used data collected from 1285 students aged 12-13 as part of a pilot cluster
randomized controlled trial (United Kingdom, 2014-2016). The exposures were the perceived use
of illicit drugs, smoking and alcohol consumption by best friends, boy or girlfriends, brothers or
sisters, friends outside of school and online. Outcomes were self-reported lifetime use of illicit
drugs, smoking and alcohol consumption assessed 18-months later.
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Results—The lifetime prevalence of illicit drug use, smoking and alcohol consumption at the 18-
month follow-up were 14.3%, 24.9% and 54.1%, respectively. In the fully adjusted models,
perceived substance use by friends outside of school, brothers or sisters, and online had the most
consistent associations with outcomes. Perceived use by friends online was associated with an
increased risk of ever having used illicit drugs (odds ratio [OR] = 2.43, 95% confidence interval
[CI] = 1.26, 4.69), smoking (OR = 1.61, 95% CI 0.96, 2.70) and alcohol consumption (OR = 2.98,
95% Cl =1.71, 5.18).

Conclusions—~Perceived substance use by friends outside of school, brothers and sisters and
online could be viable sources of peer influence. If these findings are replicated, a greater
emphasis should be made in interventions to mitigate the influence of these peers.

Keywords
Ilicit drugs; Alcohol; Smoking; Peers; Adolescents

1 Introduction

Ilicit drug use, smoking, and alcohol consumption (henceforth known as substance misuse)
is relatively common among young people (Inchley et al., 2016). In the United States (US),
the 2017 Monitoring the Future Study found that among 12-18-year olds, 33% have taken an
illicit drug, 17% have ever smoked, and 42% consumed alcohol (Johnston et al., 2018).
Globally, there is much geographical variation in substance misuse prevalence, with tobacco
use most common in Western Europe and African countries, alcohol use in Europe,
Australasia and North America, and cannabis use in Australasia, North America and western
Europe (Degenhardt et al., 2016). Substance misuse by young people is strongly associated
with that of their peers (Fergusson et al., 2008; Leung et al., 2014; Simons-Morton and
Farhat, 2010; Van Ryzin and Dishion, 2014), but the influence of specific type of peer has
received less attention. We could find only one analysis of a cluster randomized control trial
(cRCT) that found boyfriends/ girlfriends and best friends smoking was associated with an
increased risk of weekly smoking in 12-13-year olds (Holliday et al., 2010), but it did not
examine use by friends outside of school, siblings or online friends. The omission of online
friends may be an important gap, as the time young people spend online has increased
globally (Bucksch et al., 2016), and the potential influence of online peers is not covered in
existing preventative interventions (MacArthur et al., 2016). To address these gaps, we
examined the association of perceived substance use by five different types of peers with
adolescents’ own substance use.

2 Methods

2.1 Study population

The study consisted of students aged 12-13 years in 12 schools in Wales (United Kingdom)
who participated in the ASSIST + Frank pilot cRCT between 2014 and 2016, which
investigated the acceptability of two school-based peer-led drug prevention interventions:
ASSIST + FRANK and FRANK friends. The aim of these interventions was to prevent or
delay experimentation with drugs. The illicit drug prevention components were delivered in
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UK Year 9 (age 13-14), when population-level prevalence data indicated drug use was low
but gradually increasing with age (7% of 12-year olds had ever used compared to 19%
among 14-year olds) (Health and Social Care Information Centre, 2015). ASSIST + FRANK
was a peer-led smoking prevention intervention delivered in UK Year 8 (ages 12-13)
followed by a drug prevention adjunct in Year 9; FRANK friends was a standalone peer-led
drug prevention intervention in Year 9. The information on illicit drugs was taken from the
UK national drug education website: www.talktofrank.com.

The study sampled from publicly funded state secondary schools which had not received a
smoking prevention intervention (ASSIST) in the past two years. Schools that responded
first to a postal invitation were recruited. Around 20% of participants in the study were
eligible for free school meals (a marker of parental disadvantage), while the average
percentage across Wales at the time was 17.5%. Participants completed the questionnaire
prior to randomization (September to October 2014) and at follow-up, 18 months later
(March to May 2016). All participants gave informed consent, and ethical approval was
received from Cardiff University School of Social Sciences Research Ethics Committee
(SREC/ 1103). Full details about the study and its design are described elsewhere (White et
al., 2017). The reporting of this study conforms to the STROBE statement.

2.2 Measures

2.2.1 Exposure variables—The exposure variables were perceived use of any illicit
drug, smoking, and alcohol consumption by peers self-reported by participants at baseline.
Types of peers include best friends, boy/girlfriends, brothers/sisters, online friends (e.g.,
friends on Facebook, Twitter), and out-of-school friends. Responses for each type of peer
were requested for the three substances and options were ‘Yes’, “No’, ‘I don’t know’, and ‘I
don’t have any’.

2.2.2 Outcome variables—The outcome variables were self-reported lifetime smoking,
alcohol consumption and illicit drug use assessed at the 18-month follow-up (see online
supplement for the list of drugs included). lllicit drug use was assessed using questions from
the ALSPAC cohort (Avon Longitudinal Study of Parents and Children, 2007). Updated
street names were provided for all drugs. Smoking was assessed using measures from the
Health Survey for England (Health and Social Care Information Centre, 2013). Alcohol
consumption, of a whole alcohol drink, was assessing using a question from the 2013
Smoking, Drinking and Drug Use survey (Fuller and Hawkins, 2014). Participants who had
ever used an illicit drug, smoked a cigarette, or consumed a whole alcoholic drink were
classified as lifetime users.

2.2.3 Covariates—Covariates were identified a prioribased on previous studies showing
an association with both lifetime substance misuse and peer substance misuse. They
included demographic characteristics (age, sex, ethnicity) and socioeconomic status (receipt
of free school meals, housing tenure (owned, rented, other/ don’t know), and the amount of
pocket money participants receive per week).
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2.3 Analyses

To mitigate against a loss of power and investigate possible bias resulting from a non-
random pattern of missing data, we used multiple imputation by chained equations to impute
missing exposure and covariate data for participants with complete outcome data. Prior to
imputation, a likelihood ratio test was used to compare models with and without an
interaction term between exposures and sex and each socioeconomic status variable. As
there was no evidence of an interaction, we did not include interactions in the imputation
model. We imputed 20 imputed datasets each with 10 cycles of regression switching. The
imputation model contained all variables included in the analyses along with perceived
prevalence of drug use and smoking among school friends and the frequency of drug offers
in the past year. Results from the 20 datasets were then combined using Rubin’s rules
(Rubin, 2004).

To test differences in baseline characteristics according to lifetime illicit drug use, smoking
and alcohol consumption, we used logistic regression for categorical variables and analysis
of variance for continuous variables. For each type of peer, we estimated odds ratios (ORs)
and 95% confidence intervals (ClI) for the association between peer use and lifetime illicit
drug use using multilevel logistic regression models (students nested within schools).
Models were repeated for smoking and alcohol consumption. We pooled data, as there were
no differences in substance misuse between arms in the pilot cRCT (White et al., 2017) nor
an interaction between trial arm with peer use or gender in the association with substance
misuse outcome measures. Participants who indicated that a peer did not use the substance
in question were used as the reference group. Models were initially adjusted for
demographic characteristics and socioeconomic variables (Model 1) then mutually adjusted
for perceived peer use (Model 2). For example, when estimating association between
perceived boy/girlfriend use and adolescent’s substance misuse, we adjusted for the
perceived use by best friend(s), brother/sister(s), friends outside of school(s) and online
friends(s). To explore the possibility of peer influence (whereby participants use substances
because of exposure to peer use), we conducted a subgroup analysis by excluding existing
users at baseline. Analyses also compared results from the complete case sample to assess
any bias that may have been introduced. Owing to the greater precision offered, the imputed
datasets were used for primary analyses. All analyses were performed using Stata, version
14.1 (StataCorp, College Station, TX USA).

3 Results

3.1 Sample characteristics

Across the 12 schools, 1567 out of 1692 eligible students participated in the four arms of the
cRCT: 347 in ASSIST, 419 in + FRANK, 440 in FRANK friends, and 361 in usual practice
schools. Supplementary Figure 1 shows how we derived the analytical sample. Of the 1692
eligible students, 1567 (92.6% of those eligible) completed the baseline questionnaire, and
of these 1460 (86.3%) completed the 18-month follow-up. There were 1285 (75.9%)
students with complete outcome data. One hundred and sixty-four students had missing
covariate data, leaving 1121 (66.3%) for the complete case analyses. Participants without
missing outcome data were more likely to have used illicit drugs, consumed alcohol, have a
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best friend, boy/girlfriend, friend outside of school that used drugs, best friend, boy/
girlfriend, friend outside of school and online that smoked, and best friend that used alcohol
but were no different to those with missing data on other variables (all P-values < 0.05;
results available on request).

3.2 Association between peer and student substance misuse

The lifetime prevalence of illicit drug use, smoking and alcohol consumption at baseline was
3.8%, 10.8% and 26.4% respectively. At the 18-month follow-up, prevalence was 14.3%,
24.9% and 54.1%. Participants who reported that peers used substances at baseline were
more likely to report ever having used illicit drugs, smoked and consumed alcohol at the 18-
month follow-up (see Supplementary Table 1*). Substance misuse was also more common
in those living in rented accommodations (Supplementary Table 2). The minimally adjusted
odds ratios for substance use across all types of peers for smoking ranged from 4.36 to 14.7,
from 3.18 to 12.50 for alcohol and from 5.3 to 7.57 for illicit drug use (Table 1: Model 1).
Mutual adjustment for all types of peer substance misuse led to an attenuation of all odds
ratios. The largest reductions were for use by best friends and boy/girlfriends (Table 1:
Model 2). The mutually adjusted odds ratios for illicit drugs, smoking and alcohol for use by
friends outside of school ranged from 3.22 to 5.16, 2.01 to 3.00 for siblings, and 1.61 to 2.98
for online friends. Excluding participants who had already used alcohol and smoked at
baseline attenuated estimates, particularly those for smoking (Supplementary Table 3). Odds
ratios were comparable whether using the complete case or imputed data, with wider
confidence intervals in the complete case sample (Supplementary Table 4).

4 Discussion

Perceived substance misuse by peers was associated with an increased risk of participants’
lifetime drug use, smoking and alcohol consumption. These associations were attenuated
after adjusting for the mutual influence of use by different types of peer and exclusion of
baseline users. In the sub-group analysis exploring peer influence, the most consistent
increases in risk were found for friends outside of school and online.

In agreement with previous studies, perceived smoking, alcohol consumption and illicit drug
use by friends was associated with an increased risk of adolescents’ own substance misuse
(Fergusson et al., 2008; Leung et al., 2014; Simons-Morton and Farhat, 2010), and smoking
by best friends and boy/girlfriends was associated with an increased risk in weekly smoking
(Holliday et al., 2010). Other studies have found the number of best friends using alcohol
use is associated with adolescent alcohol consumption (Leung et al., 2014), and using
longitudinal social network data, one US cohort of 13-14-year-old students found the
number of friends posting pictures of partying or drinking alcohol was associated with
increases in smoking and alcohol consumption (Huang et al., 2014). We found perceived
alcohol use by friends online was associated with lifetime alcohol consumption. Our
analysis extends these findings to suggest that perceived alcohol use by best friends, siblings
and those outside of school may also influence alcohol consumption and illicit drug use.
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4.1 Strengths and limitations

The main strength of this study is that it distinguishes between five different types of peers
and examined associations across illicit drug use, smoking and alcohol consumption. These
assessments meant we could for the first time estimate independent associations across
different types of peers. The main limitation of the study is that it cannot distinguish
between peer selection and influence processes. The associations presented are exploratory
and require confirmation with a longitudinal social network analysis that can rule out
selection effects. The exposure variables in this study were adolescents’ perceptions of peer
use which may not represent actual use. One study found 12-13-year olds who were weekly
smokers were more likely to overestimate the prevalence of smoking in students their age
than non-smoking students (Sussman et al., 1988). In contrast, others have suggested that
young people underestimate or have an accurate assessment of peer substance misuse (Pape,
2012). If lifetime users overestimated peer use it would have acted to increase the strength of
associations we observed. We used lifetime measures of substance misuse so did not test
whether the associations observed here extend to more frequent use of substances (e.g.,
monthly or weekly use) or to consumption of larger amounts of alcohol or doses of illicit
drugs. We also cannot rule out bias due to unmeasured confounding, which is a common
issue in observational analyses such as ours.

4.2 Implications

The present findings suggest perceived substance misuse by siblings, friends outside of
school and online could be viable sources of peer influence. If these findings are replicated,
a greater emphasis should be made in interventions of reducing exposure to or critical
engagement with substance misuse by friends online as well as attempting to mitigate the
influence of friends outside of school.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Modd 12

Modd 2

Illicit drug use

Does not use drugs
Best Friend uses
Boy/girlfriend uses
Brothers/sisters use
Friends outside of school use

Online friends use

Smoking

Does not smoke
Best Friend smokes
Boy/girlfriend smokes
Brothers/sisters smoke
Friends outside of school smoke

Online friends smoke

Alcohol consumption

Does not consume alcohol
Best Friend consumes alcohol
Boy/girlfriend consumes alcohol

Brothers/sisters consume alcohol

Friends outside of school consume alcohol

Online friends consume alcohol

Reference

7,57 (2.97,19.34)
7.22 (1.25, 41.56)
5.46 (2.72, 10.95)
6.77 (4.31, 10.65)
5.30 (3.16, 8.90)

Reference

14.76 (6.12, 35.59)
9.21 (1.66, 50.94)
4.36 (2.96, 6.42)
6.65 (4.62, 9.59)
4.37 (2.91, 6.55)

Reference

12.47 (6.14, 25.30)
5.31 (2.06, 13.72)
3.18 (2.34, 4.32)
11.65 (7.27, 18.66)
7.81 (4.84,12.59)

Reference

2.00 (0.60, 6.67)
2.41(0.32, 18.08)
2.01(0.82, 4.92)
3.22 (1.70, 6.06)
2.43 (1.26, 4.69)

Reference

5.44 (2.10, 14.10)
2.97 (0.46, 19.07)
3.00 (1.95, 4.62)
3.84(2.42,6.11)
1.61 (0.96, 2.70)

Reference

3.91 (1.75, 8.72)
0.91 (0.28, 2.98)
2.17 (1.53, 3.06)
5.16 (2.98, 8.94)
2.98 (1.71, 5.18)

Page 8

Odds ratios (95% CI) for the association between perceived substance use by different peers and lifetime illicit
drug use, smoking, alcohol consumption (n = 1285).

a . . . . . . . .
Model 1 adjusts for age, gender, non-white ethnicity, and socioeconomic status (entitled to free school meals, rented council housing, < £5 per
week pocket money.

bModeI 2 adjusts for age, gender and non-white ethnicity, and socioeconomic status (entitled to free school meals, rented council housing, < £5 per
week pocket money), and other peers drug use/smoking/drinking.
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