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ABSTRACT

OBJECTIVES

To examine the association between social media use
and health risk behaviours in adolescents (defined as
those 10-19 years).
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EMBASE, Medline, APA PsycINFO, SocINDEX, CINAHL,
SSRN, SocArXic, PsyArXiv, medRxiv, and Google
Scholar (1 January 1997 to 6 June 2022).

METHODS

Health risk behaviours were defined as use of alcohol,
drugs, tobacco, electronic nicotine delivery systems,
unhealthy dietary behaviour, inadequate physical
activity, gambling, and anti-social, sexual risk, and
multiple risk behaviours. Included studies reported

a social media variable (ie, time spent, frequency of
use, exposure to health risk behaviour content, or
other social media activities) and one or more relevant
outcomes. Screening and risk of bias assessments
were completed independently by two reviewers.
Synthesis without meta-analysis based on effect
direction and random-effects meta-analyses was
used. Effect modification was explored using meta-
regression and stratification. Certainty of evidence was
assessed using GRADE (Grading of Recommendations,
Assessment, Development and Evaluations).

RESULTS

0f 17077 studies screened, 126 were included

(73 included in meta-analyses). The final sample
included 1431534 adolescents (mean age 15.0

Accepted: 18 October 2023

WHAT IS ALREADY KNOWN ON THIS TOPIC

Social media use has rapidly expanded, and it is now recognised as a platform
to promote health, but concerns exist over its potential impact on adolescent
health risk behaviours

Reviews have identified harmful associations between social media and some
risk behaviours

These studies were not of university and college populations, did not investigate
social media explicitly or consider different aspects of social media use, and did
not critically appraise studies

WHAT THIS STUDY ADDS

Our systematic review shows social media use is associated with several adverse
health risk behaviours in adolescents, although evidence for causality remains
limited

Exposure to content showing health risk behaviours has stronger evidence for
adverse effects, particularly in relation to an unhealthy diet (which had the best

quality evidence) and alcohol use
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years). Synthesis without meta-analysis indicated
harmful associations between social media and all
health risk behaviours in most included studies,
except inadequate physical activity where beneficial
associations were reported in 63.6% of studies.
Frequent (v infrequent) social media use was
associated with increased alcohol consumption
(odds ratio 1.48 (95% confidence interval 1.35 to
1.62); n=383068), drug use (1.28 (1.05 to 1.56);
n=117 646), tobacco use (1.85, 1.49 to 2.30;
n=424326), sexual risk behaviours (1.77 (1.48 to
2.12); n=47 280), anti-social behaviour (1.73 (1.44
to 2.06); n=54993), multiple risk behaviours (1.75
(1.30t0 2.35); n=43571), and gambling (2.84

(2.04 10 3.97); n=26 537). Exposure to content
showcasing health risk behaviours on social media
(v no exposure) was associated with increased

odds of use of electronic nicotine delivery systems
(1.73 (1.34 t0 2.23); n=721322), unhealthy dietary
behaviours (2.48 (2.08 to 2.97); n=9892), and alcohol
consumption (2.43 (1.25 to 4.71); n=14731). For
alcohol consumption, stronger associations were
identified for exposure to user generated content
(3.21 (2.37 to 4.33)) versus marketer generated
content (2.12 (1.06 to 4.24)). For time spent on
social media, use for at least 2 h per day (v<2 h)
increased odds of alcohol consumption (2.12 (1.53 to
2.95); n=12390). GRADE certainty was moderate for
unhealthy dietary behaviour, low for alcohol use, and
very low for other investigated outcomes.

CONCLUSIONS

Social media use is associated with adverse health
risk behaviours in young people, but further high
quality research is needed to establish causality,
understand effects on health inequalities, and
determine which aspects of social media are most
harmful.

STUDY REGISTRATION
PROSPERO, CRD42020179766.

Introduction

Social media has revolutionised the communication
landscape, with approximately 139 million adolescents
(defined here as 10-19 year olds)using Instagram and
120.2 million using Facebook globally in 2022.! 2
Social media is defined as websites and applications
that host numerous user activities, for example,
creation and sharing of content, social networking,
and microblogging. Its diverse and inherently social
nature has supported adolescents’ need for autonomy,
social connectedness, and relatedness.>® Recognised
by the World Health Organization as a powerful
medium to promote health, the use of social media to
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Fig 1 | Logic model illustrating the pathways between social media and health risk behaviours in adolescents. Variables considered important

potential confounders in this study are indicated in yellow bold and were selected a priori by the researchers’ following expert advisory group

consultation and identification of variables considered key confounders in the literature. Variables deemed potential effect modifiers for exploration

social media

in this study are indicated in bold. SM

increased accessibility to health information, and peer,

social, and emotional support.””

elicit positive behaviour change is well documented,
including increased physical activity and healthy diets,
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Despite its ubiquitous use and potential benefits,
harmful effects on health risk behaviours of adolescents
(eg, substance use and risky sexual behaviour) are
possible, at least partly due to aggravated peer pressure
and social norms.? 1°'! Numerous pathways may exist
between social media and health risk behaviours (fig
1). Social media use might displace more traditional
in-person interactions, thereby increasing physical
inactivity. Marketer generated (eg, advertisements and
influencers)'**® and user generated (eg, user and peer
posts) content can display consumption of unhealthy
commodities.’” '® Exposure to such content from
traditional media (eg, film and television) has been
shown to affect health risk behaviours in adolescents
(eg, substance use and an unhealthy diet),” ?° with
experimental and longitudinal research suggesting
online content also influences behaviours offline.?!2

Adolescence is a period that denotes adoption
of lifelong behaviours—health consequences are
therefore potentially immediate and lifelong.?’*
Immediate consequences include (but are not limited
to) alcohol and drug related injury, low educational
attainment and depression (for alcohol and drug
use), and sexually transmitted diseases and teenage
pregnancy (for sexual risk behaviour).>° Yet, these
represent relatively extreme outcomes and for most
adolescents these behaviours, if experimental and short
lived, will have limited harms and can be considered
a normal part of adolescent development. However,
some health behaviours, such as poor diet, inadequate
physical activity, and alcohol consumption, can be set
in adolescence and carry lifelong consequences.’”
Anti-social behaviour is associated with adverse
consequences such as criminality and psychosocial
malfunctioning, of which the long term effects extend
to causing substantial distress for others, emphasising
the public health relevance of this risk behaviour.*!

Existing reviews focus on university and college
populations (and are therefore not representative
of all adolescents); assess social media under the
broad scope of digital media and internet use; do
not assess risk of bias; and examine few health
risk behaviours (ie, substance use and sexual risk
behaviour).?® 323 Differential effects by socioeconomic
position, specifically whether more disadvantaged
groups are more susceptible to harm from social
media, consequently resulting in a widening of health
inequalities, and those between high and low middle
income countries have also not been explored.?*”° Prior
research investigating social media’s effect on adolescent
mental health suggests age and sex differences, in
which greater negative effects exist for female and
younger adolescents (compared with male and older
adolescents). However, these potential differences
are yet to be examined in relation to health risk
behaviours.*® ' Vannucci and colleagues explored
the association between social media and adolescent
substance use and risky sexual behaviour.*? The
review’s synthesis of electronic media use (defined as
electronic media with a direct component involving
social interactions with others (2022 personal

thelbmj | BMJ2023;383:e073552 | doi: 10.1136/bmj-2022-073552

RESEARCH

communication with A Vannucci)) with social media
and reliance on pooled correlations inhibits any explicit
conclusions about the size of associations resulting
from social media use specifically. Due to the high
risk of confounding and reverse causation in studies
in this area (which largely rely on observational data),
assessment of the quality of evidence is important—an
area that has been limited in other reviews.?? %

We aimed to systematically review the evidence on
social media use and adolescent health risk behaviours
using five objectives. Firstly, we wanted to explore how
social media use is measured in studies examining its
relationship with adolescent health risk behaviours
(ie,alcohol, drug, tobacco, electronic nicotine delivery
system use, unhealthy dietary behaviour, inadequate
physical activity, gambling, anti-social behaviour, sexual
risk behaviour, and multiple risk behaviours). Secondly,
we wanted to investigate the association between time
spent on social media and frequency of use on adolescent
health-risk behaviours. Thirdly, we aimed to explore the
association between exposure to health risk behaviour
content displayed on social media and adolescent health
risk behaviours, and if any relationship differs by content
viewed (user or marketer generated). Fourthly, we
wanted to investigate if any relationships differ by social
media platform/category used, age, sex, socioeconomic
position, and development status of study setting.
Finally, we wanted to evaluate the certainty of evidence
using Grading of Recommendations Assessment,
Development, and Evaluation (GRADE).

Methods

We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) and
Synthesis Without Meta-analysis (SWiM) reporting
guidance.”® ** We published a prespecified protocol,
including a logic model (fig 1; further background
in protocol® “®) that was used to identify important
confounders and effect modifiers. This study is
registered with PROSPERO, CRD42020179766.%
Protocol deviations are reported in appendix 1.

Search methods for identification of studies
EMBASE, Medline, APA PsycINFO, SocINDEX,
CINAHL, SSRN, SocArXic, PsyArXiv, and medRxiv were
searched from 1 January 1997 (first recognisable social
media site “Six Degrees” launched) to 6 June 2022,
using a comprehensive strategy developed with an
information scientist (appendix 2). We scrutinised the
first 30 hits in Google Scholar, screened reference lists
of included studies and relevant systematic reviews,
and contacted subject experts to identify additional,
planned, ongoing, or unpublished studies. Filters for
study types and geographical location or language
limits were not applied.*” We were not able to translate
non-English language studies; these studies are
reported in appendix 3.4

Study inclusion and exclusion criteria
The precise age range that adolescence encompasses
is debated. Following the World Health Organization’s
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h 28 200

Records identified through database searching

8175 CINAHL
9459 Embase

7066 Medline
3053 APA PsycInfo

307 SocINDEX
60 Google Scholar

> CEEEED

v

R 17 077

> B 16 389

Records excluded

R 688

7 Incorrect study type (qualitative)

72 Incorrect study type (conference proceeding/abstract)
34 Incorrect study type (systematic review)
N> 199 Incorrect exposure
89 Incorrect population
41 No relevant outcome(s)
3 Incorrect comparator group
7 Potentially relevant non-English language
9 Exact duplicate
14 Duplicate sample
4 Unable to source full text

(B 9)

CiED

Studies included in review

!

(B 125

Duplicate records removed

Full text articles excluded

0 SSRN
21 SOCArXic

41 PsyArXic
18 MedRxiv

Records screened (title and abstracts)

Full text articles assessed for eligibility

92 Incorrect study type (commentary/editorial/non-systematic review/theses/book chapter(s))

[ Records identified through manual searching
9 Screened included studies 2 Screened systematic reviews 2 Contact with authors and experts

Studies included in synthesis without meta-analysis (SWiM)*

!

Studies included in quantitative synthesis (meta-analysis)

Fig 2 | PRISMA flow diagram. APA=American Psychological Association.*One study®? was not included in the synthesis without meta-analysis (SWiM)
as this resulted in counting of study participants twice; we were able to include estimates from this study in meta-analyses stratified by outcome
where this issue did not occur

definition,”® “° our population of interest was

adolescents inclusive, defined as those aged 10-
19 years. Studies focusing on college or university
participants (of all ages) were excluded due to the
differing nature of social media use and health risk
behaviours in these groups. Studies including some
participants who were not at college or university
alongside participants who were at these institutions
were included if relevant data for participants who
were not at college or university participants could
be extracted.'? 22 °° The exposure of interest was use
of any social media category in the SAGE social media
categorisation®’ (social networking, microblogging,

media sharing, geographical location based,
bookmarking, social news, collaborative authoring
sites, web conferencing, and scheduling and meeting;
appendix 4). Online (social) gambling (eg, simulated
gambling via Facebook) and online (social) gambling
were eligible due to their inclusion of core social media
functionalities, namely user interaction. *** Dating
platforms on social media were excluded because most
are restricted to users 18 years and over.>>>’

Social media variables were classified into time spent
(eg, hours per day), frequency of use (eg, daily, weekly,
or general use), exposure to content displaying health
risk behaviour (eg, alcohol advertising on Facebook),

doi: 10.1136/bmj-2022-073552 | BMJ 2023;383:e073552 | thebmj
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Study Study Outcome No of participants
design measures (log scale)

Time spent on SM

Ng Fat 2021 (16-19 years) Cohort 6 ——)
Ng Fat 2021 (10-15 years) Cohort 2 ——)
Boers 2020 Cohort 1 ——
Brunborg 2019 Cohort 2 —)
Kaur 2020 Cross-sectional 2 ———)
Froyland 2020 Cross-sectional 1 —)
Sampasa-Kanyinga 2016  Cross-sectional 3 ——
Brunborg 2022 Cohort 1

Smout 2021 Cohort 1

Nesi 2017 Cohort 3

Chau 2022 Cross-sectional 1

Tao 2022 Cross-sectional 1 —
Larm 2019 (RCS: 2008) Cross-sectional 1 —)
Larm 2019 (RCS: 2012) Cross-sectional 1 ———)
Larm 2017 (RCS: 2010) Cross-sectional 1 —)
Ohannessian 2009 Cross-sectional 1 ——)
Frequency of SM use

Soneji 2018 Cohort 1 —)
Huang 2014 Cohort 1 <
Boniel-Nissim 2022 Cross-sectional 2 ——
Gunnlaugsson 2020 Cross-sectional 1 —)
Critchlow 2019 Cross-sectional 1 —)
Kaufman 2014 Cross-sectional 1 ——
Ward 2022 Cross-sectional 2

Svensson 2020 Cross-sectional 3

De Looze 2019 Cross-sectional 1

Hyrhorczuk 2019 Cross-sectional 3

Riehm 2021 Cross-sectional 1 —)
Savolainen 2020 (US) Cross-sectional 1 —)
Savolainen 2020 (SK) Cross-sectional 1 —)
Savolainen 2020 (FI) Cross-sectional 1 —)
Savolainen 2020 (ES) Cross-sectional 1 —)
McClure 2020 Cross-sectional 1 —)
Pegg 2018 Cross-sectional 1 —)
Exposure to health risk behaviour content on SM

Huang 2014 Cohort 1 —)
Geusens 2019 Cross-sectional 1 —)
Critchlow 2019 Cross-sectional 1 —)
Smout 2021 Cohort 1

Geber 2021 Cohort 1

Davis 2019 Cohort 1

Nesi 2017 Cohort 3

de Bruijin 2016 Cross-sectional 2

Geusens 2017 Cohort 1 —)
Pegg 2018 Cross-sectional 1 —)
Lin 2012 Cross-sectional 1 —
Gordon 2011 Cross-sectional 1 —)
Other SM activities

Kaufman 2014 Cross-sectional 1 —)

10000 100 1 100 10000

Risk of bias (viaNOS) == Low Moderate = High

Effect direction <@ Beneficial effect W Harmful effect <@ Inconsistent findings

Fig 3 | Effect direction plot for studies of the association between social media use and adolescent alcohol use, by social media exposure. Arrow
size indicates sample size; arrow colour indicates study risk of bias. Sample size is represented by the size of the arrow, measured on a log scale.
Outcome measure is number of outcome measures synthesised within each study. Studies organised by risk of bias grade, study design, and year of
publication. Repeat cross-sectional studies, multiple study populations from different countries, and age subsets originating from the same study
reported as separate studies. ESP=Spain; FIN=Finland; KOR=South Korea; NOS=assessed via adapted Newcastle Ottawa Scale; RCS=repeat cross-
sectional study; SM=social media
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Fig 4 | Forest plots for association between frequency of social media use and A) alcohol use, B) drug use, and C) tobacco use. (A) Binary exposure

(frequent or daily v infrequent or non-daily) and binary or continuous alcohol use outcome meta-analysis, with OR used as common metric
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and other social media activities (eg, strategies to
manage online presence). The process used to classify
the social media category, platform, and type of health
risk behaviour content (user generated or marketer
generated) of reported social media variables is
provided in appendix 4.

The comparator group was individuals with no
or differing levels of time spent, frequency of use, or
variable.

Outcome selection was guided by preliminary
evidence,’® the logic model (fig 1), and an advisory
group (appendix 5).°° Eligible outcomes were alcohol,
drug, tobacco, electronic nicotine delivery systems
use, sexual risk behaviour, gambling (not via social
media, eg, lottery, scratch cards), unhealthy dietary
behaviour, inadequate physical activity, anti-social
behaviour, and multiple risk behaviours (at least two
of the aforementioned behaviours) (appendix 6).

We deemed studies reporting quantitative data from
primary research eligible.

Selection of studies

Records were de-duplicated in Mendeley®® and
imported to Covidence®' for screening. Eligibility
criteria were piloted on 100 studies and all titles and
abstracts and full texts were independently screened
by AKP and a second reviewer (PMH, RT, AP, or MH),
with conflicts resolved via consensus or discussion
with a third reviewer (SVK). Where eligible studies
contained overlapping or duplicate data, a set of
decision rules (appendix 7) considered alignment with
our population, exposure, comparator, and outcome
criteria to select unique data for synthesis.

Data extraction and risk of bias assessment
Data were extracted in Microsoft Excel (version 2309)
by AKP and checked by a second reviewer (PMH, RT,
AP, or MH) (appendix 8). Risk of bias assessment was
conducted independently at datapoint or outcome
level by AKP and a second reviewer (PMH, RT, AP, or
MH) using an adapted version of the Newcastle-Ottawa
scale for cross-sectional and cohort studies,®? and the
Cochrane RoB-2 tool for randomised studies.®®> The
Newcastle-Ottawa scale was adapted to incorporate
insights from the Cochrane ROBINS-I risk of bias tool,
with assistance from GRADE Public Health Group
members.®* This included assessing adjustment for
pre-identified critical confounding domains (ie, sex,
age, and any measure of socioeconomic position (such
as parental academic qualifications), other justifiable
confounders, attrition, and missing data (appendix 9).
Conflicts were resolved via consensus or discussion
with a third reviewer (SVK).

Our risk of bias assessments informed data synthesis
and certainty, assessed using GRADE.>’

Data synthesis

Synthesis without meta-analysis (SWiM)

Within SWiM, effect direction was coded as beneficial
or harmful for each outcome at the study level, with
findings categorised as inconsistent if less than 70%

thelbmj | BMJ2023;383:e073552 | doi: 10.1136/bmj-2022-073552
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of extracted datapoints reported a consistent effect
direction.** > As per Cochrane guidance, statistical
significance was not considered.® Sign tests assessed
evidence of effect where there were at least three
studies within a synthesis. We produced modified
effect direction plots (created using RStudioV1.2.5.%7),
displaying risk of bias results.®

Primary meta-analyses
We performed meta-analyses by outcome for time spent
on social media, frequency of social media use, and
exposure to content displaying health risk behaviour,
but not for other social media activities because of
heterogeneity. Given anticipated heterogeneity in study
designs, settings, and measures, we used random-
effect models, using the DerSimonian and Laird
estimator.%® The proportion of total heterogeneity due
to between study heterogeneity was measured using
the I? statistic.®” Since most reported outcomes for
binary exposures were binary, statistical approaches
were conducted to re-express continuous outcome
data as odds ratios as per the Cochrane handbook,
thus allowing binary and continuous outcome data to
be combined.®*”? For continuous outcomes, data were
pooled to produce standardised B coefficients (Std.
Beta) or standardised mean differences.®*’? Continuous
exposures are infrequently reported in systematic
reviews, meaning that best practice recommendations
are not available within the Cochrane handbook® and
interpretation of such a synthesis is difficult, therefore,
we opted to not combine continuous and binary outcome
data. Instead, continuous exposure and continuous
outcomes were pooled separately as standardised B
coefficients or standardised mean differences.®®7>
Continuous exposure and binary outcomes were pooled
separately as odds ratios (appendix 10). We conducted
transformations using guidance outlined in the
Cochrane handbook, and in some instances, using the
Campbell Collaboration online effect size calculator.®® 7
Where at least 10 studies were included in a meta-
analysis, meta-regression explored heterogeneity by
the following characteristics identified a priori: content
viewed of health risk behaviour on social media (user v
marketer generated), social media category (eg, social
networking), social media platform (eg, Facebook),
sex, average socioeconomic position of participants,
development status of study setting (high v low-middle
income country),”® and average age of participants
(<16 v 216 years, as existing evidence shows that risk
behaviours tend to peak at age 16 years and most
behaviours become acceptable (albeit not necessarily
legal) from a societal perspective).”* We used Stata
version 16 for all statistical analysis.”®

Subgroup and sensitivity analyses

We sstratified meta-analyses by the above characteristics
if at least one subgroup had two or more studies and
investigated potential bias by examining results by
study design (cross-sectional v cohort or randomised
control trial); adjustment for pre-identified critical
confounding domains (age, sex, and socioeconomic
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D) multiple risk behaviours. (A) Forest plot for binary exposure (frequent/at all v infrequent/not at all) and binary/continuous sexual risk behaviour

Fig 5 | Forest plots for association between frequency of social media use and A) sexual risk behaviour, B) gambling, C) anti-social behaviour, and
outcome meta-analysis, with OR used as common metric. N

47 280. (B) Forest plot for binary exposure (frequent/at all v infrequent/not at all) and

26537. (C) Forest plot for binary exposure (frequent/at all

binary/continuous gambling outcome meta-analysis, with OR used as common metric. N

54993. (D) Forest

vinfrequent/not at all) and binary/continuous anti-social behaviour outcome meta-analysis, with OR used as common metric. N

plot for binary exposure (frequent/at all vinfrequent/not at all) and binary/continuous multiple risk behaviours outcome meta-analysis, with OR

used as common metric. N
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position); risk of bias; and excluding datapoints with
samples containing individuals outside our eligible
age range (10-19 years).

Publication bias

Publication bias or small study effects were assessed
using funnel plots and the Egger’s test when 10 or
more studies were included in a meta-analysis.”® "’

Certainty of the evidence

Certainty was assessed using GRADE,”® which
combines information on risk of bias, imprecision,
inconsistency, indirectness, and publication bias.*®
As per GRADE, advisory group members ranked
the importance of outcomes via an online survey
(appendix 5), and assessed certainty for the top seven
ranked outcomes (alcohol, drug, tobacco, electronic
nicotine delivery system use, sexual risk behaviour,
gambling, and multiple risk behaviours) using a four
category system (very low to high).>® Observational
evidence automatically started at low with the ability
to upgrade or downgrade.”® "8

Patient and public involvement

Advisory group members included policy, non-
governmental, and academic stakeholders who
provided guidance during protocol development and
the review stages (appendix 5). Summaries for the
public and policy makers will be co-produced with
additional public representatives and advisory group
members.

Results

Description of studies

Of 17077 studies screened, 688 full text studies were
assessed, with 126 included (73 in the meta-analysis;
fig 2). The final sample included 1 431 534 adolescents

(mean age of 15.0 years). Most included studies were
cross-sectional (n=99; 79%) and investigated high
income countries (n=113; 90%),”> with 44 studies
(35%) investigating US adolescents. Appendix 11
shows the geographical distribution of included
study populations. Included and excluded study
characteristics are presented in appendix 11 and 12.

For 122 included cross-sectional and cohort studies,
57 (47%) of studies were graded high risk of bias, 31
(25%) were moderate, and 34 (28%) were low. Of the
four randomised controlled trials included, two were
graded with some concerns and two as low risk of bias
(appendix 13). Reviewer risk of bias agreement was
strong (k=0.91).”°

Social media measures reported

Within included studies, many social media exposure
measures were reported, with most investigating
multiple measures (appendix 14). All were
incorporated in our exploration of how social media
use is measured, therefore, the number of datapoints
reported differs across syntheses.

In total, 253 social media measures were reported:
135 (53%) assessed frequency, 61 (24%) assessed
exposure to health-risk behaviour content, 45 (18%)
assessed time spent, and 12 (5%) other social media
activities. Despite our broad definition of social media,
most included studies assessed a narrow range of
social media categories (or adopted a broad definition).
Social networking sites was the most common category
investigated (56%; n=141). Of those social media
measures investigating a specific platform (n=86),
Facebook was most investigated (n=40), followed by
Twitter (n=10).

Of those 61 measures assessing exposure to content
that is a health risk behaviour, 36 (59%) assessed
marketer generated content, 16 (26%) assessed user

Table 1 | Condensed summary of findings and certainty of evidence (as per GRADE)

Outcome

No. of participants
(studies)

Anticipated absolute effects (95% Cl)

Risk in the control group
with infrequent social
media use

Frequency of social media use (frequent v infrequent)

Risk in the exposed group with
frequent social media use

Effect estimate
(95% CI)

Certainty of
evidence

Alcohol use 383068 (n=9) 48.9% 58.6% (56.4% to 60.8%) OR 1.48 (1.35t0 1.62) Low
Drug use 117 645 (n=6) 17.0% 20.8% (17.7% to 24.2%) OR1.28 (1.05t0 1.56)  Very low*
Tobacco use 424326 (n=8) 12.1% 20.3% (17.0% to 24.0%) OR 1.85 (1.49 to 2.30) Very lowt

Electronic nicotine
delivery system use (effect
direction)

18047 (n=3)

nicotine delivery systems (20.8% to 93.9%)

66.7% of studies reported harmful association of social media use on adolescent use of electronic  Very low#

Sexual risk behaviour 47280 (n=10) 37.0% 50.9% (46.5% t0 55.4%) OR1.77 (1.481t02.12) Very low§
Gambling 26537 (n=5) 21.4% 43.6% (35.7% to 52.0%) OR 2.84 (2.04 t0 3.97) Very low*
Multiple risk behaviours 43571 (n=2) 41.3% 55.2% (47.8% t0 62.3%) OR 1.75 (1.30 t0 2.35) Very low{
Exposure to health-risk behaviour content on social media (exposed v no exposure)

Unhealthy dietary 521 (n=4 randomised  All studies report harmful effect of social media use on adolescent engagement in unhealthy Moderate**

behaviour
(effect direction)

control trials)

dietary behaviours (51.0% to 100.0%)

The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). Studies were
all observational studies unless otherwise stated. For full GRADE results, appendix 18. Cl=confidence interval; GRADE=Grading of Recommendations Assessment, Development and Evaluation;

OR=0dds ratio.

*Downgraded by one level for risk of bias of included studies.

tDowngraded by two levels for inconsistency and risk of bias of included studies.
+Downgraded by two levels for imprecision and risk of bias of included studies.
§Downgraded by two levels for publication bias, and risk of bias of included studies.
fiDowngraded by two levels for inconsistency and risk of bias of included studies.
**Downgraded by one level for indirectness.
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generated content, and nine (15%) assessed both
types of content. In total, 134 (53%) of the 253 social
media measures provided sufficient information to
differentiate between use that was active (eg, positing
and commenting on posts; n=90) or passive (eg,
observing others, content, or watching videos; n=44).
Exposure ascertainment primarily used unvalidated
adolescent self-report surveys (n=221) with a minority
using data-driven codes, validated adolescent self-
report questionnaires and/or clinical records (n=32).

Social media use and health risk behaviours
Alcohol use

Alcohol use was the most extensively studied outcome
(appendix 15). For time spent, 15/16 studies (93.8%)
reported harmful associations (95% confidence
interval 71.7% to 98.9%; n=100354; sign test
P<0.001), 16/17 studies (94.1%) for frequency (73.0%
to 99.0%; n=390843; sign test P<0.001), and 11/12
studies (91.7%) for exposure to health risk behaviour
content (64.6% to 98.5%; n=24247; sign test
P=0.006). The category other social media activities
was investigated by one study (ie, participants had a
Facebook account) that reported a harmful association
(95% confidence interval 20.7% to 100%; n=4485; fig
3 for effect direction plot).

In meta-analyses, frequent or daily (v infrequent
or non-daily) social media use was associated with
increased alcohol consumption (odds ratio 1.48
(95% confidence interval 1.35 to 1.62); 1’=39.3%;
n=383068; fig 4A). In stratified analyses (appendix
16, p162-167), effect sizes were larger for adolescents
16 years or older compared with participants who
were younger than 16 years (1.80 (1.46 to 2.22) v
1.34 (1.26 to 1.44); P<0.01 for test of differences).
Social networking sites were associated with increased
alcohol consumption, while microblogging or media
sharing sites had an unclear association (P=0.03).

Social media use for 2 h or more (v <2 h per day) was
associated with increased alcohol consumption (odds
ratio 2.12 (95% confidence interval 1.53 to 2.95);
*=82.0%); n=12 390), as was exposure (V no exposure)
to content displaying health risk behaviours (2.43
(1.25 to 4.71); 1’=98.0%; n=14731; appendix 16,
p168). Stratified analyses for time spent and exposure
to health risk behaviour content generally did not show
important differences by age and social media category
(appendix 16, p169-171). Associations were slightly
stronger for exposure to health risk behaviour content
in user generated (3.21 (2.37 to 4.33)) versus marketer
generated content (2.35 (1.30 to 4.22); P=0.28;
appendix 16, p172). Meta-analyses for frequency
of use, time spent on social media, and exposure to
content displaying health risk behaviour (assessed on
a continuous scale) showed similar findings (appendix
16, p173-174). On stratification (appendix 16, p175-
179), for exposure to content displaying health risk
behaviour, associations were larger for adolescents 16
years or older versus younger than 16 years (Std.Beta
0.35(0.29 t0 0.42) v 0.09 (0.05 to 0.13); P<0.001). The
results indicated that for every one standard deviation

increase in exposure to content displaying health risk
behaviour, alcohol consumption increased by 0.35
standard deviation for older adolescents compared
with 0.09 standard deviation for younger adolescents.

Drug use

For drug use, across all exposures investigated, 86.6%
of studies (n=13/15; 53.3% low/moderate risk of bias)
reported harmful associations (appendix 16, p180).
The pooled odds ratio for frequent or daily use (v
infrequent or non-daily) was 1.28 ((95% confidence
interval 1.05 to 1.56), 1°=73.2%; n=117 645) (fig 4B).
Stratification showed no clear differences (appendix
16, p182-184). Few studies (n=3) assessed time
spent on social media with estimates suggestive of
harm (odds ratio 1.45 (95% confidence interval 0.80
to 2.64); 1°=87.4%; n=7357 for <1 h v >1 h/day)
(appendix 16, p185).

Tobacco use

For tobacco use, 88.9% (n=16/18; 50.0% low risk
of bias) studies reported harmful associations of
social media use (appendix 16, p 186). Frequent (v
infrequent) use was associated with increased tobacco
use (odds ratio 1.85 (95% confidence interval 1.49 to
2.30); I°=95.7%; n=424326) (fig 4C), as was exposure
(v no exposure) to content displaying health risk
behaviours (specifically, marketer generated content)
(1.79 (1.63 to 1.96); I’=0.00%; n=22 882) (appendix
16, p188). In stratified analyses (appendix 16, p189-
193) for frequency of use, stronger associations
were observed for low and middle income countries
versus for high income countries (2.47 (1.56 to 3.91)
v 1.72 (1.35 to 2.19); P=0.17), and for use of social
networking sites versus for general social media (2.09
(1.72t0 2.53) v 1.48 (1.01 to 2.18; P=0.29).

Electronic nicotine delivery system use

Across all exposures investigated, 88.9% of studies
(n=8/9; 77.8% low/moderate risk of bias) reported
harmful associations on electronic nicotine delivery
system use (appendix 16, p194). Exposure to content
displaying health risk behaviour (specifically marketer
generated content) (v no exposure) was associated
with increased electronic nicotine delivery system
use (odds ratio 1.73 (95% confidence interval 1.34 to
2.23); 1’=63.4%; n=721322) (appendix 16, p195).
No clear differences were identified on stratification
(appendix 16, p196-197).

Sexual risk behaviour

After excluding one study with inconsistent findings,
across all exposures investigated 90.3% (n=28/31;
67.7% high risk of bias) reported harmful associations
for sexual risk behaviours (appendix 16, p 198).
Frequent or at all use (v infrequent or not at all) was
associated with increased sexual risk behaviours
(eg, sending a so-called sext, transactional sex, and
inconsistent condom use) (odds ratio 1.77 (95%
confidence interval 1.48 to 2.12); 1>=78.1%; n=47 280)
(fig 5A). Meta-regression (coefficient —0.37 (-0.70 to
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-0.05); P=0.03) (appendix 16, p276) and stratified
analyses (appendix 16, p200-206) suggested stronger
associations for younger versus older adolescents (<16
years v 216 years), but no moderation effects were
by social media category (P=0.13) or study setting
(P=0.49). Few studies assessed associations for time
spent on social media (appendix 16, p207).

Gambling

After excluding one study that had inconsistent
findings, across all exposures investigated, all six
studies investigating gambling reported harmful
associations (appendix 16, p208). Frequent or at all
use (v infrequent or not at all) was associated with
increased gambling (not via social media) (odds
ratio 2.84 (95% confidence interval 2.04 to 3.97);
1’=85.6%; n=26537) (fig 5B). On differentiation by
social media category, a relatively large association
was found for online gambling via social media (3.22
(2.32 to 4.49)), however, associations were not present
for social networking sites and general social media
(appendix 16, p211).

Anti-social behaviour

Across all exposures investigated, all 16 studies (43.8%
low/moderate risk of bias) that investigated anti-social
behaviour showed harmful associations (appendix 16,
p212). Frequent or at all use (v infrequent or not at all)
was associated with increased anti-social behaviour
(eg, bullying, physical assault, and aggressive/
delinquent behaviour) (odds ratio 1.73 (1.44 to 2.06);
1°=93.3%; n=54 993) (fig 5C), with time spent similarly
associated with increased risk (appendix 16, p214).
No subgroup differences were noted (appendix 16,
p215-217).

Inadequate physical activity

For inadequate physical activity, after excluding three
studies with inconsistent findings, 36.4% of studies
(n=4/11; 72.7% low/moderate risk of bias) reported
harmful associations across all exposures investigated
(appendix 16, p218). No association between time
spent on social media (assessed on a continuous
scale) and adolescent engagement in physical activity
was seen (Std.Beta -0.00 (95% confidence interval
-0.02 to 0.01); 1’=59.8%; n=37417) (appendix 16,
p219), with no important differences across subgroups
(appendix 16, p220-222).

Unhealthy dietary behaviour

Across all exposures investigated, all 13 studies
(including four randomised controlled trials: two
rated low risk of bias and two some concerns) that
investigated unhealthy dietary behaviour showed
harmful associations, with most at low risk of bias
(61.5%) (appendix 16, p223). Exposure to health risk
behaviour content (specifically marketer generated
content) was associated with increased consumption
of unhealthy food (odds ratio 2.48 (95% confidence
interval 2.08 to 2.97); I°=0.00%; n=7892) when
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compared with adolescents who had no exposure
(appendix 16, p224-225).

Multiple risk behaviours

For multiple risk behaviours, all nine studies showed
harmful associations across all exposures investigated
(appendix 16, p226). The pooled odds ratio for
frequent and at all social media use (v infrequent and
not at all) was 1.75 ((95% confidence interval 1.30
to 2.35); I°=97.9%; n=43571) (fig 5D), but the few
studies precluded stratification.

Sensitivity analyses

For electronic nicotine delivery system use,
associations were stronger for cohort study datapoints
(oddsratio 2.13 (95% confidence interval 1.72 to 2.64)
v 1.43 (1.20 to 1.69) for cross-sectional datapoints;
P=0.004) (appendix 16, p228) but no clear differences
were seen for other outcomes (appendix 16, p229-
240). Although based on few studies, for unhealthy
dietary behaviour a stronger association was found for
the randomised controlled trial datapoint versus for
the cross-sectional datapoints (3.21 (1.63 to 6.30) v
2.48 (2.08 to 2.97); P=0.44) (appendix 16, p241).

When stratifying by adjustment for critical
confounding domains, no clear differences were
identified (appendix 16, p242-253), with some
exceptions. Associations were stronger for unadjusted
versus adjusted datapoints for exposure to content
displaying health risk behaviour and alcohol use (Std.
Beta 0.28 (0.14 to 0.43) v 0.07 (0.03 to 0.12); P=0.008)
and for frequent (v infrequent) social media use and
alcohol use (odds ratio 1.54 (95% confidence interval
1.36 to 1.78) v 1.34 (1.24 to 1.44); P=0.06) (appendix
16, p254-255).

For alcohol use, effect sizes were generally stronger
for moderate and high risk of bias datapoints (v low)
(appendix 16, p256-257), excluding time spent (>2 v
<2 h per day) and exposure to health risk behaviour
content (v no exposure) where low (compared with
moderate and high) risk of bias datapoints displayed
stronger associations (appendix 16, p258-259). For
drug use and sexual risk and anti-social behaviour,
no differences were detectable or low/moderate risk
of bias datapoints showed stronger associations
(compared with high) (appendix 16, p260-264). For
tobacco use and gambling, stronger associations
were found for high risk of bias datapoints or no clear
differences were identified (appendix 16, p265-267).
No clear differences by risk of bias were observed for
the remaining outcomes (appendix 16, p268-269).

When we excluded datapoints that overlapped the
age range of 10-19 years, a marginal reduction in effect
size (appendix 16, p270) or no important differences
were noted (appendix 16, p271-274).

Publication bias

Funnel plots and Egger’s test results suggested some
publication bias in the meta-analysis investigating
frequent or at all social media use (v infrequent or
not at all) and sexual risk behaviours (P=0.04; bias
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towards the null) (appendix 17). Insufficient data
precluded investigation of other outcomes.

Certainty of the evidence

As frequency was the most investigated exposure, and
continuous and binary exposures reported similar
effects, we focused the GRADE assessment on the
binary exposure of frequency of use. We report harmful
effects on alcohol use with low certainty, and with
drug, tobacco, electronic nicotine delivery system use,
sexual risk behaviours, gambling, and multiple risk
behaviours with very low certainty.

We conducted a post-hoc GRADE assessment for
exposure to content displaying health risk behaviour (v
no exposure) and unhealthy dietary behaviour because
of the substantial difference in quality of evidence
observed (four randomised controlled trials); we report
moderate GRADE certainty (table 1, appendix 18).>

Discussion

Principal findings

Our systematic review suggests that social media
use is adversely associated with several adolescent
health risk behaviours, including increased alcohol,
drug, tobacco, electronic nicotine delivery system use,
gambling, sexual risk, anti-social, unhealthy dietary,
and multiple risk behaviours. Exposure to health risk
behaviour content on social media had the strongest
evidence of harm, particularly in relation to alcohol
use and unhealthy dietary behaviour (moderate
GRADE certainty).

Strengths and limitations of this study
Our study had a comprehensive scope, included
randomised controlled trials and adjusted estimates,
assessed risk of bias and certainty of the evidence
using GRADE, and focused on social media specifically
(rather than digital technologies).>® To our knowledge,
no other review has synthesised the evidence of
health risk behaviours among adolescents associated
with social media categories, platforms, and content,
and considered whether social media impacts vary
across social groups. Generally, for alcohol use, larger
associations were noted for adolescents aged =16 years
(v <16 years), and for exposure, to user generated
content (v marketer generated content). For tobacco
use, larger associations were observed for low and
middle income countries (v high income countries).
We followed up a preregistered protocol with decisions
about critical confounding domains and stratified
analyses informed by a comprehensive literature
review, logic model (fig 1), and advisory group
consultation.”® Searches covered the period from 1997
to 2022. The nature of social media use has changed
dramatically across this period, but most data (66.9%
of studies) were collected in the past eight years and
so should be generalisable to the current social media
environment.

However, objective social media measures were
rare with self-report most common. When assessing
frequency of use, most studies compared frequent

versus infrequent, others compared daily versus
non-daily, and in some studies, any use versus none.
These exposure categories were combined in meta-
analyses due to limited data availability, but frequency
(assessed via continuous scale) reported similar
findings. Some meta-analyses were based on few
studies, yielding more uncertain estimates. However,
meta-analysis is feasible even with two studies, and
whether a meta-analysis should be conducted where
possible is debated.®®®° A meta-analysis was performed
when three or more studies were available for a given
synthesis and this meta-analysis was complemented
with a narrative synthesis using the SWiM reporting
guideline and effect direction plots.** ® % As
recommended by Cochrane,?' adjustments for multiple
tests were not conducted. Instead, effect sizes were the
focus of interpretation where possible, outcomes and
analyses of interest were prespecified in the published
protocol,* subgroup analyses were interpreted with
caution, and results were not selected for emphasis
on the basis of a statistically significant P value, with
all conducted analyses presented. Moreover, although
the review focused on harmful risk behaviours,
social media may have positive or negligible harmful
influences on some outcomes, such as physical activity
and drug use; thus, a holistic view should be taken
when interpreting the review findings.

Our sensitivity analysis by confounder adjustment,
focused on critical confounding domains (ie, age, sex,
and socioeconomic position). We acknowledge that
other shared risk factors may exist between social
media and health risk behaviours (eg, parental health
risk behaviours). Cross-sectional studies are subject to
reverse causation, as reflected in the logic model (fig
1). A bidirectional association may therefore exist,
with adolescents who engage in health risk behaviours
to be more inclined to use social media to obtain peer
approval and positive feedback. However, we identified
harmful associations across study designs, including
longitudinal studies, which adjusted for baseline
measures of outcomes and randomised controlled
trials.

Included randomised controlled trials involved
random assignment of study participants to existing
or manipulated social media posts (where all authors
stipulated the means by which they tried to mimic the
actual social media environment). For example, De
Jans and colleagues identified a harmful association
between exposure to manipulated Instagram posts
showing a fictitious influencer promoting a snack that
was low in nutritional value (v high) and unhealthy
snack consumption.®? A limitation of this study was
its use of a fictitious influencer, which may limit its
validity. Yet, Folkvord and colleagues overcame this
limitation through use of existing Instagram posts
showing a popular social influencer consuming energy
dense snacks (v vegetables), subsequently finding
participants exposed to the energy dense snack
condition consumed fewer vegetables when compared
with participants exposed to the vegetable condition.*?
The use of existing Instagram posts from a popular
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social influencer among the target group of participants
helped to improve external validity. Thus, the moderate
GRADE rating of certainty for the included randomised
controlled trials suggests a causal effect of content
displaying health risk behaviour on unhealthy dietary
behaviour, although these studies still had limitations
(eg, no real-time exposure to social media).

Comparison with other studies

Previous reviews have focused on social media use
to deliver behaviour change interventions, finding
that this platform has potential.’ 3 ® Less attention
has been paid to the implications of social media
itself for health. Vannucci and colleagues identified
cross-sectional correlations between social media
use and substance use and risky sexual behaviour in
adolescents, however, they were unable to separate
out general electronic media use (electronic media
with a direct component involving social interactions
with others (2022 personal communication with A
Vannucci)) from social media use; although, they
did include some exploratory sensitivity analyses
of potential differences by type of social media
assessment.”” Curtis and
correlations between alcohol related social media
content and alcohol consumption and alcohol related
problems in young adults; however, the authors did
not explore if associations differed between exposure
to user or marketer generated content.>? Importantly,
both reviews did not incorporate adjusted estimates
or identify randomised controlled trial evidence and
did not formally assess risk of bias of the underlying

evidence.??#?

Policy implications

As social media reaches diverse populations, reporting
of population characteristics and disaggregating
results by socio-demographic groups should be
prioritised. With most studies conducted in high
income countries, research into low and middle income
countries is needed.>* SWiM findings suggested that
social media use may present beneficial effects on
adolescent engagement in physical activity, although
meta-analysis (based on four cross-sectional studies)
did not substantiate this conclusion. Further research
into this outcome would allow health policy makers to
potentially harness the benefits social media use could
present on adolescent health. Moreover, many of the
risk behaviours investigated can be experimental during
adolescence, and the extent to which these behaviours
affect health may vary. Longitudinal research tracking
adolescents into adulthood would help to study this
gap. Well conducted randomised trials studying
risk behaviours over and above unhealthy dietary
behaviour would yield more robust evidence than
currently available and have been shown to be feasible.
Addressing the limitations of existing randomised
controlled trials and use of real time monitoring data of
social media use would allow for more definitive causal
conclusions on the effects of social media activity on
adolescent health risk behaviours.

thelbmj | BMJ2023;383:e073552 | doi: 10.1136/bmj-2022-073552

The methodological limitations in the evidence may
reflect limited access to data required to investigate
social media’s health implications, adding weight
to calls to compel social media corporations to share
data with researchers.®® ¥ In the absence of real time
objective data, the development of generalisable,
validated measures of social media use (considering
social media activities performed eg, active or passive
use) would facilitate comparability across studies.
Awareness of the aspects of social media most harmful
to adolescents (eg, user and marketer generated
content), could support development and expedite
introduction of the delayed UK Online Safety Bill,
aimed at securing adolescents’ online safety.®® ® The
importance of exposure to marketer generated content
identified in this article in potentially promoting
health risk behaviours highlights gaps in the Bill,
which largely focuses on user generated content, and
the unmet need for legislation targeting influencer
marketing.®® ® °° Further research into this area could
prove fruitful for informing regulation.

Adopting a multisector approach to securing
adolescent online safety by improving digital literacy,
school education, and resource provision to parents,
educators, and health professionals might help to
improve understanding of the different aspects of
social media use (eg, time spent, exposure to health
risk behaviour content) and the potential risks or
benefits they present to adolescent health.”*

Conclusion

Our article finds predominantly harmful associations
between social media use and adolescent health risk
behaviours. However, this finding is based largely on
cross-sectional studies, using self-reported measures of
social media use, and is at risk of residual confounding
due to many confounders that remain unadjusted
for. Experimental and risk taking behaviours are an
inherent part of adolescence; however, as safeguards
for a digital world are still evolving, precaution across
academic, governmental, health and educational
sectors may be warranted before the risks adolescents’
use of social media is fully understood.
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