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BACKGROUND
The incidence of health risk taking behaviours such as drug-use, anti-social behaviour and unprotected sex,
rise sharply during the period of adolescence and often co-occur during this period.1,2,3–5 Globally, unsafe sex
(4% of disability-adjusted life-years (DALYs)), alcohol use (7%), and illicit drug use (2%), are major risk factors
for DALYs lost amongst adolescents. 6 The burden of disease, mortality and social impacts associated with
engagement in multiple health risk behaviours (e.g., presence of two or more health risk behaviours) is likely
to be markedly higher.5,7 A considerable amount of research has been devoted to understanding what places
adolescents at risk of engaging in these behaviours. One area yet to be fully explored, is the role of social
media, and how time spent on social media, the type of social media used, and the type of health risk behaviour
content viewed online may be influencing adolescent engagement in health risk behaviours.
Use of social media globally is growing with over 3 billion users worldwide, representing 45% of the world’s
population, and an increase of 280 million users since 2018. 8 Approximately one seventh of the world’s
population are identified as regular users,9 and adolescents, defined as those aged 10-19 years,10 are the most
active.11 Within the United States 93-97% of adolescents use at least one social media platform and on average
use social media platforms for nearly 3 hours each day. 12,13 Similarly, in the UK 91% of adolescents use social
media,14 and on average use social media platforms for just over two hours per day. 15 The diversity of social
media, and its inherently social nature, underpins its appeal to younger generations.16 Age, gender, education,
ethnicity, income, competence using computer-mediated communication and socioeconomic position
influence which adolescents use social media, which social media platforms they use, and the time spent on
these.17,18,19,20,21 Relatively few formal definitions of social media exist, due to its nascent and still evolving
nature.22 Those definitions which exist agree it encompasses three main themes: what social media does
(facilitates communication and collaboration and the creation, modification and sharing of content); how it
enables these activities (through web-based services and applications); and the type of content it contains
(e.g., user-generated, marketer-generated).23, 22
Social media can be a useful easily accessible source of health information and education for adolescents,
although the credibility and trustworthiness of the information may be lacking.24 Due to the anonymity of the
internet, adolescents feel more comfortable searching for sensitive health topics like sexually transmitted
infections (STIs) on social media, are likely to be influenced by the information identified online, and report a
change in behaviour as a result.24 Equally, social media provides new opportunities for exposure to health risk
behaviours, including alcohol, tobacco and drug use, antisocial behaviour, sexual health risk behaviours,
inadequate physical activity and unhealthy dietary behaviours, and more recently gambling and use of
electronic nicotine delivery systems (ENDS), all of which are portrayed regularly on digital media.1,16,25,26,27
Adolescent and peer posts on social media, considered user-generated content, may portray health risk
behaviours including alcohol, other substances and sexual behaviours. 28,29,30 During adolescence, sensation
seeking increases abruptly, more so in the presence of peers.2,31 This heightened sensitivity to peers has
arguably been intensified by social media which presents the potential to change the very notion of the peer
group and the extent and accessibility of sociocultural norms surrounding risk behaviours, which may further
contribute to adolescent experimentation with risk behaviours. 32 It is not surprising that adolescents might
copy health risk behaviours from social media, with viewing health risk behaviours online linked to health risk
behaviours offline in both experimental and longitudinal research. 33,34,35 Adolescents are also exposed to
marketer-generated content (e.g., advertising) which can promote engagement in health risk behaviours. 36
Longitudinal research has identified alcohol related marketing as predictive of actual alcohol consumption in
college students37 and adolescents.38,39 This synthesis of media and peer influences has the potential to
contribute to an adolescent’s perceived social norms about health risk behaviours and therefore their
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behaviours, as proposed by the Facebook Influence Model which suggests social media content amplifies peer
influence processes which consequently affects cognition and behaviour. 40,41
A limitation of the existing evidence is that it is heterogenous, and the vast majority of research fails to account
for adolescent developmental change over time, direction of effects or infer any conclusions regarding
causality.16,42,43 Furthermore, despite widespread recognition that adolescence is the highest risk period for
initiation of health risk behaviours and that social media exposure commences during childhood and increases
as children move into adolescence,41,44 the majority of existing reviews focus on college/university
populations.42,43 It is plausible that a bidirectional relationship exists. Uses and gratification theories,45 suggest
adolescents who are more inclined to engage in risky behaviours, may feel the need to present their risky
behaviours online to attain positive feedback and approval from peers. 45,46 There is also limited evidence that
social media’s influence on adolescent health risk behaviours may vary by population subgroup, including
socioeconomic position, gender, age and between high and low-middle income countries.35,47,48 Due to the
lack of a consistently applied definition for social media, a further limitation is the absence of a systematic
categorisation scheme which outlines the measures for assessing social media use in relation to adolescent
engagement in health risk behaviours. As the number of types of social media platforms increases (see
Appendix 1), it is likely that the extent of use and the time spent on them changes and therefore influences
the nature of peer interactivity and content exposure, which consequently can influence health rated norms
and behaviours.25
One existing meta-analysis identified moderate positive correlations between exposure to alcohol related
social media content and alcohol consumption (r = 0.36, 95% CI: 0.29 to 0.44) and alcohol related problems
(r = 0.37, 95% CI: 0.21 to 0.51) in adolescents and young adults.42 This review did not distinguish between user
and marketer-generated content and did not assess the risk of bias of included studies, which is necessary to
identify the most robust evidence.49 A narrative systematic review, found Facebook use was associated with
increased alcohol use in the general population.43 A more recent meta-analysis,50 revealed small to medium,
positive correlations between general social media use and substance use (r= 0.19, 95% CI = 0.12-0.26) and
risky sexual behaviours (r= 0.21, 95%CI = 0.15-0.28) in adolescents, but again the review authors failed to
assess the risk of bias of included studies.50 A small, positive association was found in another meta-analysis,
between exposure to sexually explicit websites and having sexual intercourse without a condom, in
adolescents (OR 1.23, 95% CI: 1.08-1.38).51 Yet this, meta-analysis was not restricted to social media use and
considered all forms of digital media.
Given the lack of clear cut evidence regarding the relationship between social media and adolescent health
risk behaviours, the aim of the current review is to investigate the relationship between social media and
adolescent health risk behaviours, defined as alcohol, tobacco, drug use, use of ENDS, unhealthy dietary
behaviours, inadequate physical activity, antisocial behaviours, gambling, sexual risk behaviours and multiple
health risk behaviours. To address the limitations of previous reviews, several characteristics of social media
will be considered including the social media assessment measures currently adopted in the existing evidence
base, more specifically, time spent on social media/frequency of use of social media, type of social media used
and exposure to health risk behaviour content on social media. Second, a rigorous assessment of the risk of
bias of included studies will be conducted, alongside an assessment of the methodological quality of the
evidence. Finally, it is hoped that this review will capture the methodological improvements in study design,
and measurement of social media observed in recent years in the social media literature. Such a review could
help to inform policymakers seeking to protect or promote the health and development of the adolescent
population.
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Logic Model
Logic models can be used to direct the systematic review process, more so when the mechanisms between an
exposure and outcomes are predicted to be complex. 52 A logic model can assist in refining the review
questions, identifying relevant inclusion/exclusion criteria, justifying the need for subgroup analyses and
ensure the review is relevant to both policy and practice. 52,53 The completed logic model should demonstrate
hypotheses for how the exposure will work and how external factors may interact with the hypothesised
mechanism of action. Based on a scoping of relevant literature, advice from both subject experts and the
advisory committee, a logic model was developed for this review (Figure 1).
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Figure 1: Logic model illustrating theory of change for social media and adolescent health risk behaviours

8
Aim of Review
This systematic review will aim to evaluate the association between social media and adolescent health risk behaviours.
Review objectives
1)

2)
3)

4)
5)
6)

To explore how social media use is measured in relation to adolescent health risk behaviours.
To investigate the association between time spent on social media/frequency of use of social media and
adolescent health risk behaviours.
To explore the association between exposure to health risk behaviour content on social media and adolescent
health risk behaviours and investigate if the type of health risk behaviour content viewed on social media (e.g.,
user-generated, marketer-generated) affects the relationship between social media and adolescent health risk
behaviours.
To investigate if the various types of social media used (e.g., general social media use, use of social networking
sites) affects the relationship between social media and adolescent health risk behaviours.
To assess if the association between social media and adolescent health risk behaviours differs by population
subgroups (namely gender, age and socioeconomic position).
To assess if the association between social media and adolescent health risk behaviours differs between highincome countries and low/middle-income countries.

RELEVANT GUIDELINES FOR STUDY CONDUCT AND REPORTING
The review will be conducted and reported in accordance with PRISMA statement guidance (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)54 and, if meta-analysis can be undertaken, MOOSE (Meta-analysis of Observational
Studies in Epidemiology) guidance.55 For data where meta-analysis is not suitable, the Synthesis Without Meta-Analysis
(SWiM) in Systematic Reviews guidance will be employed.56 To assess the certainty of evidence, we will follow the guidance
of the Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group.57 This protocol
has been produced according to the PRISMA-P 2015 checklist of recommended items to include in a systematic review
protocol.58
INCLUSION CRITERIA
Table 1: PECOS criteria
P (Population)
Adolescents (aged 10-19 years)
E (Exposure(s))
Social media are “websites and applications that allow users to create and share content or to
participate in social networking”.59 This content can be in the form of messages, status updates,
news, data, advertisements, images, video content, audio and comments etc. Social media
categorisations include social networking sites; microblogging sites; blogs and forums and media
sharing sites.22 Appendix 1 outlines the ten main types of social media, all of which will be
considered for inclusion within this review, alongside examples and definitions of each.
C (Comparison)
Those individuals with no or differing levels of social media use.
O (Outcome(s))
Adolescent health risk behaviours, considered as alcohol use, tobacco use, drug use, use of
electronic nicotine delivery systems (ENDS), unhealthy dietary behaviours, inadequate physical
activity, antisocial behaviour, gambling, sexual risk behaviours and multiple risk behaviours.
S (Study type)
Observational quantitative study designs, to include cross sectional studies; cohort studies; case
control studies; longitudinal studies; natural experiment studies. Baseline data from intervention
studies and data obtained from any quantitative analysis conducted within mixed method studies.
Eligible studies are required to have enough quantitative information to calculate effect sizes.
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Population
This review will include studies examining the adolescent population (ages 10-19 years) from any country. The precise age
range adolescence encompasses is debatable, however it is agreed that during this period young people experience rapid
physical and cognitive growth, experience puberty, and transition from the relative security of childhood to confront a
number of social and life challenges as well as unprecedented social factors such as digital media. 60 The United Nations
formally recognises adolescence as the period between 10 and 19 years of age. 61 Similarly, the World Health Organisation
(WHO) distinguishes the stages of adolescent development into early(10-15 years), middle(14-17 years) and late
adolescence(16-19 years).10 Therefore, this review will consider studies, in which the majority of the study population falls
between 10 and 19 years.
Exposure(s)
This review will include studies which evaluate the effects of social media use. Social media use will consider all types of
social media (see Appendix 1 which outlines the main types of social media) as well as all quantitative measures of social
media use reported within included studies. In including all quantitative variable assessment measures of social media use,
it is anticipated this will facilitate classification of the various measures of social media use. Studies will be considered for
inclusion if they include at least one measure of social media use. All methods of measurement for social media use,
including self-report and objective measures of social media usage tracked by mobile phones or other electronic devices
will be eligible for inclusion. Studies which examine social media use related to individual or group interventions (e.g.,
particular school prevention programme or behaviour change programme), will be excluded. However, baseline data from
these studies will be considered for inclusion.
Modifier(s)
Based on the existing evidence, it is anticipated that a number of factors may modify the relationship between exposure
and outcome, including:
•

•
•
•
•

•

Type of health risk behaviour content viewed on social media (e.g., user-generated content, marketer-generated
content)
Type of social media used (e.g., general social media use, use of social networking sites)
Age of study participants
Gender of study participants
Socioeconomic position of exposed population
Development status of country of exposed population (e.g., high vs low-and middle-income country settings, as
classified by the World Bank 2017 classification)

Should the data permit, we plan to perform subgroup analysis/meta-regression according to the exposure groupings cited
above. Due to the evolving nature of social media research, there may be additional content subgroups identified within
both user-generated and marketer-generated content. Data permitting, additional subgroup analyses/meta-regression
may be performed to investigate the potential moderating effect of these content subgroups.
Comparison
The comparator group will be those individuals with no or differing levels of social media use. Within observational studies,
the comparator group may be another subgroup of the sample who have lower or higher levels of reported social media
use.
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Outcome(s)
Outcome selection was guided by preliminary evidence,62 those health risk behaviours which contribute to the leading
cause of death and disability among youth and adolescents, as indicated by the Centers for Disease Control and
Prevention,63 the logic model and following discussion and completion of an online survey with advisory group members.
All pre-selected outcomes on average achieved ‘critical’ or ‘important’ ratings in line with the GRADE approach.57 Detailed
information on the involvement of the advisory group is provided under the heading ‘Advisory Group’.
The primary outcomes, definitions and illustrative examples of outcome measures are listed in table 2.
Table 2: Summary of outcomes
Primary Outcome(s)
Alcohol use

Review definition
The drinking of beverages containing ethyl
alcohol.64

Tobacco use

The practice of smoking tobacco and inhaling
tobacco smoke.65
Use of drugs for psychotropic rather than medical
purposes, potentially including both legal and
illegal substances.66

Drug use

Electronic Nicotine
Delivery System
(ENDS)

Unhealthy dietary
behaviours

An umbrella term for several products including
vapes, vaporizers, vape pens, e-cigarettes and epipes. ENDS are non-combustible tobacco
products and use an e-liquid which contains
nicotine, and varying compositions of flavourings,
vegetable glycerine, propylene glycol and other
ingredients. The liquid is heated to produce an
aerosol the user inhales. All ENDS contain nicotine
but Electronic Non-Nicotine Delivery Systems
(ENNDS) do not.67
Umbrella terms referring to all phenomena
related to food choice, eating behaviour, and
dietary intake/nutrition.68 Disordered eating will
not be considered.

Inadequate physical
activity

Doing no or very little physical activity at work, at
home, for transport or in discretionary time.69

Antisocial behaviour

Any action which violates social norms in ways
which reflect disregard for others or which reflect
the violation of another’s rights.64

Examples of outcome measures
Ever drank alcohol
Frequency of alcohol use
Problem/binge drinking
Heavy/hazardous drinking
Ever smoked a cigarette
Frequency of tobacco use
Illicit drug use
Cannabis use
Illicit drug use (other than cannabis)
Ever tried an e-cigarette
Frequency of e-cigarette use

Low level of fruit and vegetable
consumption
High-fat diet
High-sugar diet
High-salt diet
Low-fibre diet
Physically active for less than 60 minutes
per day on fewer than 5 days a week
Low levels of physical activity
Violence
Criminal damage
Aggregated assault
Sexual assault
Assault with or without injury
Hitting a parent, teacher or student
Racist abuse
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Gambling

Sexual risk
behaviours

Multiple risk
behaviours

Placing something of value (usually but not always
money) at risk in hope of acquiring something of
greater value.70
Initiation of sexual activity at an early age,
engaging in unnatural (anal/oral) or unprotected
sexual intercourse (or inconsistent condom use),
having sexual intercourse with multiple partners
(protected/unprotected), engaging in paid or
irregular or incentive-driven sex or sexual
intercourse with an injecting drug user or under
the influence (especially intoxication) of
psychoactive substances, which may result in
sexually transmitted infections (including
HIV/AIDS), unintended/early pregnancies (or
abortions), or legal or interpersonal conflicts. 71
Two or more of the above primary outcomes.

Burglary/breaking and entering
Stealing/theft
Joy-riding
Carrying a weapon
Exhibiting disorderly conduct
Graffiti/vandalism
Vehicle-related theft
Regular gambling
Uncontrolled gambling
Early age of sexual debut
Sex in exchange of gifts/money
Unprotected sexual intercourse
Sexual intercourse with multiple partners
Posting, sharing or exchanging sexual
content using electronic devices

We will focus on the use of Electronic nicotine delivery systems (ENDS) and will make efforts to differentiate between ENDS
and Electronic non-nicotine delivery systems (ENNDS) in the studies we review. Where observational studies of a
longitudinal nature report outcome data at multiple time points, exploring change over time, these will be extracted
separately to facilitate potential sensitivity analysis to explore any differences by study design. All measurement methods
of outcomes will be considered for inclusion, including self-report, online activity, text messages, reports from physicians,
other professionals, parents, guardians and peers, physiological measures of substance use, medical diagnoses (e.g., STIs,
HIV), records of truancy and school exclusion for health risk behaviours, or of criminal activity or arrests for risky behaviours.
We provisionally plan to record adjusted estimates for data extraction purposes, however if unavailable, unadjusted
estimates will be recorded. Efforts will be made to record which potential confounders have been adjusted for. Additional
sensitivity analysis is planned excluding any data points where unadjusted estimates have been reported.
Study type and characteristics
Quantitative study designs examining the association between exposure on the outcome(s) of interest will be eligible for
inclusion. Peer reviewed studies reporting primary research, preprints and baseline data from intervention studies will be
considered for inclusion. Quantitative data from mixed method studies will be included, but qualitative studies will be
excluded.
Only those studies published in English-language, from the 1st January 1997 will be considered for inclusion. The date range
specified will ensure the retrieval of all relevant articles since the first recognisable social media site, ‘Six Degrees’ was
launched in 1997. No geographical location limits will be applied.
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EXCLUSION CRITERIA
Table 3: Detail of exclusion criteria
1.

Incorrect population

2.

Incorrect exposure

3.

Incorrect outcome

4.
5.

Incorrect comparator
group
Incorrect study type

6.
7.

Incorrect language
Incorrect unit of analysis

Studies examining college or university students will be excluded as they have different
levels of exposure and access to social media and health risk behaviours compared to
adolescents.41,44 If these additional population groups are included in a study alongside
the population of interest, during full text screening efforts will be made to determine
whether any relevant data can be extracted.
a) Studies examining internet/computer/media activities, other than social media will
be excluded. Where these additional exposure groups are included in a study
alongside the exposure of interest (social media), efforts will be made at full text
screening to determine if any meaningful data can be extracted;
b) Studies which examine social media use related to individual or group
interventions (e.g., particular school prevention programme or behaviour change
programme), will be excluded. However, baseline data from these studies will be
considered for inclusion;
c) Studies which examine social media as a recruitment method will be excluded;
d) Studies which examine problematic use of social media will be excluded.
a) Studies investigating lack of sleep,72 eating disorders,73 self-harm,74,75 suicide,76,77 will
be excluded due to their previous examination in existing or ongoing reviews. Should
these studies examine one or more of the primary outcomes they will be considered
for inclusion, if relevant data can be extracted.
Studies which do not report on differing levels of social media use will be excluded.
a) Qualitative studies will be excluded;
b) Commentary, editorial, non-systematic review articles and conference abstracts
will be excluded;
c) Systematic reviews will be excluded; however, their citations will be screened to
identify potentially eligible studies for inclusion.
Studies not reported in the English language will be excluded.
Studies which do not report data on exposure at an individual level will be excluded
(e.g., ecological studies).

SEARCH METHODS FOR IDENTIFICATION OF STUDIES
Electronic databases
We will search the following five bibliographic databases from the period 1st January 1997:
- Cumulative Index to Nursing and Allied Health Literature (CINAHL) via EBSCO
- Embase via OvidSP
- Medical Literature Analysis and Retrieval System Online (MEDLINE) via OvidSP
- PsycINFO via OvidSP
- SocIndex via EBSCO
Terms
An initial scoping search with no restrictions or limits was conducted using a combination of free-text search terms.
Returned search results were screened to identify potentially relevant subject headings, free-text terms and phrases. The
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final search strategies were constructed from combinations of MeSH and keywords/free-text terms, and will be modified
to fit the syntax of each database.78 An information specialist assisted in the development of the search strategy. The search
strategy for the Embase database is presented in Appendix 2. In order to maximise the sensitivity of the literature search,
filters for study types will not be used.49(section 24.3.2) This review will only consider English language studies for inclusion,
however no language restrictions/limits will be applied to the search, to ensure all potentially relevant studies are identified
and establish the potential implications of language exclusions.
Searching other resources
As social media research constitutes a fast-moving field, as advised by the information scientist, and subject experts, using
the same criteria adopted within the electronic database searches where possible, preprint repositories will also be
consulted, and will be included in the systematic review if eligible and appropriate, in order to minimise bias.49(section 4.3.2)
We will search the following preprint repositories:
•
•
•
•

Social Science Research Network (SSRN e-library)
SocArXic Preprints
PsyArXiv Preprints
MedRxiv Preprints

Experts in the field of social media and adolescent health will be contacted to ensure retrieval of all relevant studies and to
identify any ongoing or unpublished studies. Awareness of potentially relevant ongoing studies will inform decisions
regarding expected completion date of the review.49(section 4.3.2) Information about relevant ongoing studies will be included
in the review within the ‘Characteristics of ongoing studies table’. The reference lists of all included studies and relevant
systematic reviews will be searched by hand.
Internet search engines
Using a set of terms employed from the search of academic and grey literature databases, the first 30 hits in Google
Scholar will be screened.

ADVISORY GROUP
We established an advisory group of experts and policy makers in the field of social media and adolescent health risk
behaviours to provide advice and suggestions to inform this review at protocol and review stages. The review advisory
group members include policy makers, researchers, non-governmental organisation experts and academics. In line with
the GRADE approach, the advisory group members were asked to rank pre-selected outcomes according to their relative
importance on a 9-point Likert scale(categories: 1-3 – of limited importance; 4 to 6- importance; 7 to 9- critical).57 This was
completed via means of an online survey.
The review advisory group members were provided with detailed background information on this review. At the protocol
stage, group members were requested to provide feedback on several factors including the relevance of the review’s
question, population focus, search strategy, ongoing or published studies, and grey literature selection.49(section 2.4.2).
Feedback was received during in person meetings, Skype/Zoom or via email. Details of members of the advisory group and
results of the online survey are presented in Appendix 3 and 4.
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DATA COLLECTION AND ANALYSIS
For the review a reference library will be created and maintained in Mendeley reference manager. Covidence will be used
during the search and screening process to manage records, and Excel will be used for data extraction.
Selection of studies
Following initial de-duplication in Mendeley, search results will be imported into Covidence and de-duplicated automatically
using title, authors, year of publication, and journal. PECOS eligibility criteria will be added to the ‘Criteria’ section within
Covidence, to standardise the study selection process, and piloted on 100 studies to help refine the eligibility criteria, train
those who will be applying the criteria and to ensure the criteria can be consistently applied by more than one individual.
As a single failed eligibility criterion is considered sufficient to warrant exclusion from the review, the eligibility criteria will
be assessed in order or importance, commencing with the presence of the exposure of interest. If the exposure is not
present, this first ‘no’ response will be used as the primary reason for the studies exclusion and the remaining criteria need
not be assessed.49(section 4.6.4) Firstly, on the basis of titles and abstracts, all retrieved studies will be screened independently
by the lead reviewer (AKP) and by a second reviewer to identify studies which can be readily excluded. If an abstract is not
accessible via the database it originates from, however the title appears to be relevant, the record will be passed to the
full-text review stage. Through discussion, conflicts regarding eligibility for inclusion will be resolved, where there is
disagreement the opinion of a third author will be sought to achieve consensus. Full-text versions will then be screened by
the lead reviewer (AKP) and a second reviewer. The two authors will compare their list of relevant studies and in the case
of disagreement, the opinion of a third author will be sought.
Where systematic reviews are identified, efforts will be made to retrieve, screen and include the original studies. If it is not
possible to obtain the full text of a potentially eligibly study reported in a systematic review, the data presented in the
review will be extracted. As it will not be possible to translate non-English language reports of studies, due to both time
and resource constraints, potentially relevant non-English language studies will be filed as “Potentially Relevant Non-English”
rather than “Excluded studies” to make readers of the review aware of the availability of other potentially relevant reports.
This will be reflected within the PRISMA flow diagram as “Potentially Relevant Non-English”.49(section 4.4.5) To identify duplicate
data from studies presented in separate publications, studies will be reviewed. If this does occur, the study with the largest
or most representative sample size will be included. If these are also similar, the more recent study will be included. Where
uncertainties still remain, efforts will be made to correspond with the study authors for further clarification.49(section 4.6.2)
A PRISMA flow diagram will be used to depict the selection process.54
Data extraction and management
Data extraction will be performed by the lead reviewer (AKP) and by a second reviewer using a standardised form. Ten
percent of data extraction will be performed independently by both the lead reviewer (AKP) and by the second reviewer.
Results from each reviewer will then be cross checked. The remaining ninety percent will be conducted independently by
the lead reviewer (AKP) and will be checked independently by the second reviewer. Disagreements will be resolved by a
third reviewer. We will extract general information (publication type, country of study, funding source for study, potential
conflict of interest), study eligibility (type of study, participants, type of exposure, and type of outcome measures), study
details (study aim, methods, results, confounders, and confounder adjusted and/or unadjusted outcomes) as well as other
relevant information. Prior to data extraction, the form will be piloted within the review team on a sample of five studies
to assess its usability and to allow any amendments to be made.49(section 5.4.1) Where relevant data appear to have been
collected as stated within included studies, but are not sufficiently reported for data extraction purposes, study
investigators will be contacted to request these.
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ASSESSMENT OF RISK OF BIAS (ROB) OF INCLUDED STUDIES
Based on an initial scoping search of the literature, it is anticipated that the majority of included studies will be nonrandomised or observational studies, including natural experiment studies. All included studies will undergo independent
quality assessment by two reviewers, using the Newcastle-Ottawa Scale for assessing risk of bias in non-randomised
studies.79 A modified version of the Newcastle-Ottawa scale will be used for cross-sectional studies.80 Should there be any
disagreements, discrepancies will be discussed with a third author and resolved by consensus. Those studies reporting
baseline data from an interventional study will be appraised as per cross-sectional studies. Risk of bias assessment will be
conducted at the outcome level. The RoB assessments will inform both the data synthesis and certainty assessment, which
will be assessed using the GRADE system.57 High risk of bias studies will not be excluded; instead, the results of all included
studies will be reported. Sensitivity analysis of studies at low risk of bias will be conducted.
An initial scoping search of the literature and discussion with the review team, assisted in the identification of
confounders and co-exposures, presented below.
Confounding factors relevant to all or most studies
•
•
•
•

Age
Sex
Ethnicity
Measures of socioeconomic position (e.g., parental educational attainment, area-level deprivation, employment,
housing, tenure, income)

Co-exposures
•
•

School connectedness and activities (e.g., exposure to digital and health literacy interventions)
Policies on regulation of social media content and screen time (e.g., screen time guidelines, restrictions on
posting of online harmful content)

DATA SYNTHESIS
Based on an initial scope of the literature, we anticipate outcome domains will include alcohol use, tobacco use, drug use,
use of ENDS, unhealthy dietary behaviours, inadequate physical activity, antisocial behaviours, gambling, sexual health risk
behaviours and multiple risk behaviours. Potential data synthesis methods include the use of synthesis without metaanalysis (SWiM) and meta-analysis. For primary analyses, we anticipate meta-analysis will be used.
Firstly, the characteristics of included studies, including study year, design, social media measure, geographical distribution,
number of participants and reported outcomes will be summarised in tabular format. All social media measures reported
in included studies in relation to adolescent health risk behaviours, will then be summarised in narrative format to facilitate
the creation of a classification scheme of social media measures.
Synthesis without meta-analysis (SWiM)
Effect estimates from included studies will be converted to a common metric. We will attempt to convert dichotomous
outcomes to odds ratios (ORs) or relative risks (RRs). If data allows RRs will be the preferred effect measure, however if
data points do not provide sufficient information for RRs to be calculated ORs will be used. Continuous outcomes comparing
categorical exposure groups will be expressed as standardised mean differences. For continuous outcomes comparing
continuous exposure measures, data permitting, estimates will be converted to standardised regression coefficients or
correlations. In ensuring independence of data only one effect size per outcome from each study will be used in each metaanalysis. Should study authors report multiple measures of the same behaviour (e.g. weekly alcohol consumption,
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frequency of binge drinking) all data will be extracted, and the most commonly used outcome will be selected as the main
outcome measure.
Where effect estimates are incompletely reported or where study characteristics such as study design, exposures or
outcomes are too diverse to provide a meaningful summary effect estimate, alternative presentation and synthesis
methods can be adopted to provide a useful summary of the evidence for decision-makers.81 It is expected that there will
exist a degree of statistical heterogeneity across included studies and differences in classification and reporting of effect
estimates. Therefore, we anticipate that elements of SWiM will be incorporated within this review, such as vote counting
based on direction of effect, combining P values or summarising effect estimates, in conjunction with the RoB assessments
for each included study.81 If a standardised metric cannot be identified across included studies, effect sizes will be
categorised into small, medium and large effects. Where conclusions of synthesised data are dependent on SWiM, graphical
and tabular methods will be used to summarise the data across the key exposure groupings, such as use of tables and
forrest plots. Where this is not possible the use of effect direction plots will be considered.
Meta-analysis
With regards to quantitative analysis we will attempt where possible to conduct meta-analyses. Following a scoping search,
the predominately used quantitative social media use measures reported in the literature we anticipate are amenable to
meta-analysis include time spent on social media, frequency of use of social media and exposure to health risk behaviour
content on social media. We will plan to investigate these measures through conducting three meta-analyses, however,
anticipate this may be subject to change depending on data availability and heterogeneity observed across studies. Data
permitting, the following steps will be conducted.
Meta-analysis A: Time spent on social media
1) Datapoints from included studies investigating time spent on social media will be pooled using a random effects
model to estimate: the overall association between time spent on social media and a) adolescent health risk
behaviours; b) alcohol use; c) tobacco use; d) drug use; e) use of ENDS; f) unhealthy dietary behaviours; g)
inadequate physical activity; h) antisocial behaviour; i) gambling; j) sexual health risk behaviours; k) multiple risk
behaviours. We anticipate substantial heterogeneity across studies and therefore anticipate using random rather
than fixed-effects models. Where data are not available to allow a meta-analysis, we will note the lack of data.
2) Data permitting, studies will be grouped according to the type of social media used (e.g., general social media use,
use of social networking sites), study context/setting (high vs low-and middle-income countries), baseline
socioeconomic position of study participants, gender of study participants, age of study participants, and subgroup
analysis/meta-regression will be performed.
3) Sensitivity analysis will be performed to explore any differences by study design (cross sectional vs longitudinal),
effect estimates reported in included studies (adjusted and unadjusted vs unadjusted estimates) and by risk of bias.
An additional sensitivity analysis is planned excluding any data points where the sample of a study overlaps with
other populations out with the specified age of interest (10-19 years).
Meta-analysis B: Frequency of use of social media
4) Meta-analysis B will synthesis data points from included studies investigating frequency of use of social media using
a random effects model to estimate: the overall association between frequency of use of social media and a)
adolescent health risk behaviours; b) alcohol use; c) tobacco use; d) drug use; e) use of ENDS; f) unhealthy dietary
behaviours; g) inadequate physical activity; h) antisocial behaviour; i) gambling; j) sexual health risk behaviours; k)
multiple risk behaviours.
5) Subgroup analysis/meta-regression and sensitivity analyses will be performed as per meta-analysis A.
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Meta-analysis C: Exposure to health risk behaviour content on social media
6) Data points from included studies which explore exposure to health risk behaviour content on social media will be
pooled using a random effects model to estimate: the overall association between exposure to health risk
behaviour content on social media and a) adolescent health risk behaviours; b) alcohol use; c) tobacco use; d) drug
use; e) use of ENDS; f) unhealthy dietary behaviours; g) inadequate physical activity; h) antisocial behaviour; i)
gambling; j) sexual health risk behaviours; k) multiple risk behaviours.
7) Data permitting, studies will be grouped according to the type of social media used (e.g., general social media use,
use of social networking sites), type of risk behaviour content study population is exposed to on social media (e.g.,
user-generated content, marketer-generated content), study context/setting (high vs low-and middle-income
countries), baseline socioeconomic position of study participants, gender of study participants, age of study
participants, and subgroup analysis/meta-regression will be performed.
8) Sensitivity analysis will be performed as per meta-analysis A and B.
Random-effects models will be used to allow for the assumption that different studies are estimating different yet related
exposure effects.49 Heterogeneity will be investigated using the I 2 statistic and reported alongside each model. As well as
being reported in text, pooled estimates and I 2 values will be incorporated into forest plots. If 10 or more datapoints are
identified for any analysis, a funnel plot will be produced to assess potential for publication bias.
With regard to planned subgroup analyses/meta-regression, if two or fewer studies are found in a given sub-category of a
binary or multi-categorical moderator, formal moderation analysis will not be conducted for that specific variable, to
protect against drawing unreliable conclusions from the meta analytic results. If additional moderators are identified during
the review or amendments are made based on the availability of data, we will note these modifications following
completion of the pre-registration process.
CERTAINTY ASSESSMENT
The overall certainty of the body of evidence for each individual outcome will be assessed using the GRADE approach, 57
thereby keeping with standards for reporting outlined by the Cochrane Collaboration. 49 The GRADE approach classifies
certainty through careful consideration of five factors: within-study risk of bias (methodological quality), directness of
evidence, inconsistency (heterogeneity), risk of publication bias and precision of effect estimates. 57 Consequently, each
individual outcome is assigned one of four levels of quality ‘high’, ‘moderate’, ‘low’ or ‘very low’. Results of the GRADE
certainty assessment for each outcome will be presented alongside key information including the number of participants
and studies for each outcome and the exposure effect for the relevant subgroup, in a Summary of Findings (SoF) table. The
seven key outcomes intended to be included in the SoF table are:
•
•
•
•
•
•
•

Multiple risk behaviours
Alcohol use
Drug use
Tobacco use
Use of ENDS
Sexual risk behaviours
Gambling

Due to data availability, these planned outcomes may be subject to change. In aiding transparency, if there are any critical
outcomes which lack available evidence, this will be recorded. As outlined in the GRADE guidelines and the Cochrane
Handbook observational studies will start as ‘low quality’.49,57 However, special strengths or limitations can modify the
quality of the evidence. For example, if studies demonstrate large effects with no clear bias explaining those effects, the
evidence may be upgraded to ‘moderate’ or even ‘high quality’ if the effect is large enough. 49
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DISSEMINATION
We will seek to disseminate the central findings of the review to the academic community through publication in a relevant
high-impact peer reviewed journal and at topic-specific conferences. Lay friendly press releases and summaries will be
produced alongside support from Public Engagement colleagues within the MRC/CSO Social and Public Health Sciences Unit
and will be disseminated via social media. All outputs will be disseminated to policymakers via the Advisory group as part
of our wider research project ‘Social media and adolescent engagement in health risk behaviours’. The manuscript will be
prepared in accordance with the PRISMA reporting guidelines.
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APPENDICES
Appendix 1: Types of social media, adapted from Sloan and Quan-Haase22
Social media type
Social networking sites

Definitions
Web-based services which facilitate individual
construction of a public or semi-public profile
within a bounded system, compose a list of other
users with which they share a connection, and view
and traverse their list of connections as well as
those created by others within the system.82
Microblogging sites
Services which are centred on short updates which
are forwarded to anyone subscribed to receive the
updates.83
Blogs and forums
Online forums allow forum members to have
conversations by posting messages. Blog
comments are attached to blogs and usually the
discussion is focussed on the topic of the blog
post.83
Media sharing sites
Services which facilitate uploading and sharing of
media including pictures and video. The majority of
services have other social features such as profiles,
commenting, etc.83
Geo-location-based sites Services which allow users to connect and
exchange messages based on their location.
Bookmarking sites
A website which ranks references (bookmarks) to
other websites contributed by users who use the
site. Users can add comments to the bookmarks
and make then private or public. The act of
bookmarking indicates to others that an individual
is interested in a given resource.84
Social news sites
Services that allow individuals to post news items
or links to outside articles and then facilitates user
voting of the items. The voting is the primary social
aspect, as items which get the most votes are
displayed the most prominently. The community of
users decide which news items are seen my more
people.83
Collaborative authoring Web-based services which allow users to create
sites
content and allow individuals with access to the
service to modify, edit or review that content.70
Web conferencing
An umbrella term for types of online collaborative
services including web-seminars (webinars),
webcasts, and peer-level web meetings.
Scheduling and meeting Web-based services which facilitate group-based
decisions regarding events.

Examples
Facebook, SnapChat, Instagam,
WhatsApp, Twitter, LinkedIn, WeChat

Twitter, Tumblr

LiveJournal, Wordpress

YouTube, Pinterest, Instagram,
Snapchat, Facebook

Foursquare, Tinder
Delicious, StumbleUpon, Twitter

Reddit, Digg

Wikipedia, Google Docs

Skype, Zoom

Microsoft Outlook, Doodle, Google
Calendar
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Appendix 2: EMBASE search strategy
1

adolescent/ or child/ or juvenile/

2

middle school student/ or student/ or high school student/

3

("young people" or youth or "school child*" or teen* or "young person*" or "middle school" or middle-school or
"secondary school" or "high school" or iGen or "generation Z" or "gen Z").ab,ti.

4

1 or 2 or 3

5

online social network/ or social media/ or smart phone/ or internet/ or screen time/
(("screen time" or "social media" or "social networking" or "social-networking" or "social network* site*" or "web
2.0" or "online game*" or "online gaming" or "online social gaming" or hashtag or "instant messag*" or instagram

6

or "Whats App" or whatsapp or facebook or twitter or linkedin or youtube or "you tube" or tumblr or vine or
snapchat or myspace or bebo or reddit or neknominate or myspace or wickr or telegram or whisper or "kik
messenger" or "Tencent QQ" or wechat or meetup or tiktok or hinge or happn or bumble or grindr or Tinder or
"inner circle" or periscope) adj2 (usage or use*)).ab,ti.
("screen time" or "social media" or "social networking" or "social-networking" or "social network* site*" or "web
2.0" or "online game*" or "online gaming" or "online social gaming" or hashtag or "instant messag*" or instagram

7

or "Whats App" or whatsapp or facebook or twitter or linkedin or youtube or "you tube" or tumblr or vine or
snapchat or myspace or bebo or reddit or neknominate or myspace or wickr or telegram or whisper or "kik
messenger" or "Tencent QQ" or wechat or meetup or tiktok or hinge or happn or bumble or grindr or Tinder or
"inner circle" or periscope).ab,ti.

8

5 or 6 or 7

9

high risk behavior/ or "substance use"/ or substance abuse/

10

("substance misuse*" or "substance use behav*" or "risk taking behav*" or "risk-taking behav*" or "risk behav*" or
"risk-behav*" or "risky behav*" or "multiple risk behav*").ab,ti.

11 9 or 10
12

chewing tobacco/ or tobacco/ or smokeless tobacco/ or tobacco dependence/ or "tobacco use"/ or tobacco
consumption/ or tobacco snuff/ or cigarette/ or cigarette smoking/ or adolescent smoking/ or smoking/

13 ("smoking initiation" or "smoking behav*").ab,ti.
14 12 or 13
15 exp electronic cigarette/
16 ("electronic nicotine delivery system*" or e-cigarette* or Juul or vaping or vape).ab,ti.
17 15 or 16
18

underage drinking/ or binge drinking/ or alcohol consumption/ or drinking behavior/ or alcohol abstinence/ or
alcoholism/ or alcohol abuse/

21

19

("alcohol intoxication" or "problem drinking" or "alcohol intake" or "alcohol use*" or temperance or "under-age
drinking" or "under age drinking" or "underage drinking").ab,ti.

20 18 or 19
21 "cannabis use"/ or cannabis addiction/ or illicit drug/ or drug abuse/
("street drug*" or "drug use*" or "drug misuse*" or weed or skunk or cannabis or marijuana or cocaine or "special
22 k" or crack or methamphetamine* or ecstasy or heroin or LSD or steroid* or ketamine or MDMA or GHB or
GBL).ab,ti.
23 21 or 22
24

antisocial behavior/ or social problem/ or assault/ or physical violence/ or gang/ or fighting/ or theft/ or juvenile
delinquency/

25 (steal* or shoplift* or vandal* or "public nuisance" or "physical assault" or "anti-social behav*").ab,ti.
26 24 or 25
27

adolescent pregnancy/ or sexting/ or sexually transmitted disease/ or unwanted pregnancy/ or sexual behavior/ or
sexual intercourse/ or acquired immune deficiency syndrome/ or Human immunodeficiency virus/
("unwanted pregnancy" or "sexually transmitted infection*" or STIs or STDs or "teen* pregnancy" or "unprotected

28

sex*" or "first intercourse" or "casual sexual relations*" or "intimate sexual contact" or "under age sex" or
"underage sex*" or "under-age sex*" or " underage pregnancy" or " under age pregnancy" or "under-age
pregnancy" or sex-text or "sex text" or "sexual behav*" or "sexual risk").ab,ti.

29 27 or 28
30 gambling/
31 (betting or gambling).ab,ti.
32 30 or 31
33 unhealthy diet/ or sugar-sweetened beverage/ or fast food/ or adolescent nutrition/
34 ("poor diet*" or "dietary behav*" or "eating behav*" or "sugary drink*" or sweet*).ab,ti.
35 33 or 34
36 physical inactivity/ or exercise/ or physical activity/ or fitness/ or sedentary lifestyle/
37 ("physical inactiv*" or "physical activ*" or exercis* or sport*).ab,ti.
38 36 or 37
39 11 or 14 or 17 or 20 or 23 or 26 or 29 or 32 or 35 or 38
40 4 and 8 and 39
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Scottish Government, Edinburgh, UK
Public Health Scotland, Edinburgh, UK
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Appendix 4: Feedback advisory group (online survey)

Outcomes
Alcohol use
Tobacco use
Use of ENDS
Drug use
Unhealthy dietary behaviours
Inadequate physical activity
Antisocial behaviour
Gambling
Sexual risk behaviours
Multiple risk behaviours
Answers
Important outcomes are presented
Important outcomes are missing
Comments(2):

Rank outcomes according to their relative importance for the scope of the
reviews and general public health decision making in the context of social
media use; 9-point Likert scale (categories: 1 to 3- of limited importance; 4 to
6- important; 7 to 9 – critical
Average score
Rank
7.16
2
6.50
4
5.83
5
7.00
3
5.00
8
5.00
8
5.00
8
5.16
7
5.60
6
7.50
1
How well do the presented outcomes cover the review scope?
Rating
Number of responses
71%
5
29%
2
Selling and advertising of illicit substances
Mental health-related outcomes
Bullying
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