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Abstract
Background: Smoking remains a major public health concern. School-based social networks influence uptake of
smoking among peers. During the past two decades, the UK macro-systemic context within which schools are
nested and interact with has changed, with anti-smoking norms having become set at a more macro-systemic
level. Whilst the overall prevalence of smoking in the UK has decreased, inequality has prevailed. It is plausible that
the influence of school-based social networks on smoking uptake may vary according to socioeconomic status.
Therefore, this study aims to understand how social influence on smoking among adolescents has changed in line
with variance within and between contexts according to time and geography.
Methods: The following databases will be searched: Medline, PsycINFO, Embase, Applied Social Sciences Index and
Abstracts (ASSIA), British Education Index, Sociological abstracts, Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Education Resources Information Center (ERIC) and Scopus. Additional searches will include
reference checking of key papers, citation tracking, word of mouth and grey literature searches. The search strategies will
incorporate terms relating to smoking, adolescents, schools, peers, network analysis and qualitative research. Titles and
abstracts and full texts will be independently screened and assessed for quality by at least two researchers. Included
studies will be assessed for quality, and data will be extracted for synthesis, including participant characteristics, setting
and tobacco control context, study design and methods, analysis and results and conclusions. Quantitative findings will
be narratively synthesised, whilst a lines of argument synthesis combined with refutational analysis will be employed to
synthesise qualitative data. Both sets of findings will be charted on a timeline to add context to network findings and
obtain an enhanced understanding of changes over time.
Discussion: This protocol is for a mixed methods synthesis of both social network findings, to investigate social structures
and qualitative studies, to elicit contextual information. The review will synthesise changes in the context of social
influence on adolescent smoking over time and geographically. As context is increasingly recognised as a key source of
complexity, this enhanced understanding will help to inform future interventions targeting smoking through social
influence. This will help to enhance their relevance to context, subsequent effectiveness and targeting of inequalities.
Systematic review registration: PROSPERO CRD42019137358
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Background
Whilst youth smoking is at an all-time low, smoking uptake remains a major public health concern; recent data
indicate for example that nearly 1 in 10 young people in
Wales, United Kingdom (UK), leave school as smokers
[1]. Many adult smokers began smoking in adolescence,
with nearly 40% becoming addicted before the age of 16
[2]. Moreover, the risk of smoking-related disease increases as the years of smoking and the number of cigarettes per day increase, and these factors are more
prevalent among smokers who have initiated at a young
age [3]. Therefore, it remains imperative to target adolescent smoking in order to improve disease outcomes
in later life.
Smoking is often described as a ‘socially contagious’
behaviour, and key risk factors for smoking relate to the
smoking behaviours, attitudes and norms of important
others, such as parents [4] and peers [5]. Whilst, as open
complex systems [6, 7], schools are influenced by
macro-systems, such as local authorities, and contain
micro-systems, such as year groups and classes, schools
can be conceptualised as bounded micro-systems for the
purpose of analysing social networks. Social networks
within the school as a whole, or within sub-systems, may
be supportive or opposed to smoking and will influence
the uptake of smoking among peers. Valente et al. [5]
employed social network analysis to show that ‘popular’
children who had more leverage over school norms were
themselves more likely to be smokers or to view smoking as acceptable. To date, both primary research and
systematic reviews have demonstrated the utility of social network analysis in investigating the link between
peer influence and tobacco smoking as well as understanding complex systems [8]. Abel and colleagues [9]
advocate for visual display of networks, cluster analysis
and qualitative data to triangulate and enhance understanding of the context surrounding social interactions.
Intervention models such as A Stop Smoking In
Schools Trial (ASSIST) have focused on harnessing peer
influence within schools to prevent smoking [10]. ASSIST was shown to be effective at the time, with subgroup analyses evidencing a higher level of effectiveness
in schools located in the South Wales Valleys, where
schools had a lower socioeconomic composition, smoking rates were higher and there was a high social network density (actual number of ties in relation to
potential ties) [10]. During the past two decades, the UK
macro-systemic context within which schools are nested
and interact with has changed, with anti-smoking norms
having become set at a more macro-systemic level. The
Context and Implementation of Complex Interventions
(CICI) framework [11] states that three concepts interact
to affect intervention outcomes: context, implementation
and the setting, where context comprises geographical,

Page 2 of 7

epidemiological, socio-cultural, socio-economic, ethical,
legal and political factors. Changes have occurred across
a range of these domains which may impact how interventions like ASSIST work. For example, in the UK, legislation has been introduced to restrict marketing, such
as advertising, sports and events sponsorship and increase taxation in line with inflation [12]. Smoking was
banned in public places in the UK between 2006 and
2007, with the acceptance of this legislation in many
international contexts reflecting changing norms, whilst
the legislation in turn serves to further accelerate denormalisation of smoking, with implications for its subsequent prevalence among children and adults [13]. This
was followed by legislation on the display of tobacco
products at point of sale through the Health Act in 2009
[14], smoking in cars carrying children in 2014 [15] and
the introduction of plain packaging for tobacco products
in 2016 [16].
Lorant et al. [17] investigated the role of school-based
social networks, focusing on how these may relate to inequalities in smoking among adolescents. They found
that less affluent adolescents had a higher exposure to
friends who smoked and were more likely to smoke
themselves. Moreover, whilst the prevalence of smoking
in the UK has decreased, inequality has prevailed
[13, 18, 19], with recent studies indicating that pupils from poorer families, and poorer schools, remain
more likely to initiate smoking [20, 21]. This growing inequality combined with lower overall prevalence demonstrates a major change in the epidemiological context of
smoking. This may mean that interventions based on peer
influence, such as ASSIST [10], may need to be adapted in
order to work effectively across different school contexts,
which vary by socioeconomic composition [22]. Current
understandings of social influence within schools have
largely framed social network processes as if they are universal across schools, neglecting to incorporate contextual
influences [22].
Social diffusion models work through influencing
group norms. It is plausible that the potential influence
of school-based social networks on young people’s
smoking uptake may vary according to socioeconomic
status (SES). For example, in more affluent school contexts, smoking is more likely to be a highly stigmatised
behaviour, restricted to more ‘deviance prone’ individuals [23]. Thus, it may be increasingly difficult to reach
and influence smokers, who could be isolated from
school norms [24, 25]. Where smoking remains more
normalised, often in more deprived schools, using popular and influential students to influence school social
networks may still be an effective mechanism to decrease smoking prevalence [25].
In support of this, simulation models have hypothetically
estimated that differences in initial smoking prevalence
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within a school context can lead to highly differential effects
on adolescent smoking, arising from the same intervention
[26]. This may challenge the assumption of earlier studies
of smoking and social networks, which assumed a universal
tendency for the ‘popular’ students to be smokers [5], particularly in light of anti-smoking legislation, which has accelerated denormalisation and contributed to rapidly
changing smoking contexts over the past decade. Thus, the
dominant role of peers may have shifted over time from
causing smoking to sustaining abstinence through social
disapproval. This change in context may indicate that
population-level impacts of peer norm smoking interventions are likely to be weakened and to elicit differential effects across contexts [13, 27]. Thus, whilst peer norm
interventions, such as ASSIST, were cost-effective when
smoking was more widespread, it is possible that implementing such interventions within less affluent schools,
where social norms continue to support smoking uptake,
may be more cost-effective in the current context. Despite
this, there is still a paucity of interventions which measure,
or are sensitive to, differential processes and outcomes
across socioeconomic contexts [13, 28].
In summary, there is a need to revisit our understandings of social influence on smoking internationally to inform subsequent exploration of this relationship and
context-specific intervention design within the UK,
where smoking has become increasingly denormalised.
Within this review, the main focus will be upon the geographical, epidemiological, socio-cultural, socioeconomic
and legal context [11]. This protocol outlines a mixed
method synthesis of both social network findings, to investigate social structures, and qualitative studies of factors relating to smoking uptake, to elicit contextual
information on social influence on smoking among adolescents. It is imperative that we understand the extent
to which these separate sets of literature show whether
and how social influence on adolescent smoking has
changed over time, and the extent to which they vary by
SES and tobacco control context. This will help to inform future peer-based interventions, which may be
adapted according to context.

Review aim and questions
The review aims to synthesise and combine quantitative
and qualitative data to understand how social influence
on smoking among adolescents has changed in line with
the variance within and between contexts according to
time and geography.
1. What are the perceptions of, and associations
between, school-based social networks and smoking
among adolescents?
a. To what extent, why and how do these vary by
SES?
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b. To what extent, why and how do these vary
between countries, and over time, according to
the proximity of the introduction of a smoking
ban at the time of data collection?

Methods
The present review protocol is being reported in accordance with the reporting guidance the Preferred Reporting
Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) statement [29] (see PRISMA-P checklist in
Additional file 1). This review was registered with the
International Prospective Register of Systematic Reviews
(PROSPERO) (registration number: CRD42019137358).
Information sources and search strategy

The following databases will be searched for abstracts,
full texts and conference proceedings: Medline, PsychINFO, Embase, Applied Social Sciences Index and Abstracts (ASSIA), British Education Index, Sociological
abstracts, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Education Resources Information Center (ERIC) and Scopus. The secondary
source of potentially relevant material will be a search of
the grey or difficult to locate literature, including two
dissertation databases: the ProQuest Dissertations and
Theses database and the Network Digital Library of Theses and Dissertations. We will perform hand-searching
of the reference lists of included studies, relevant reviews
or other relevant documents.
The two searches of quantitative and qualitative literature will employ a strategy to include terms relating to
smoking, schools, adolescents and peers. In addition, the
search strategy for quantitative literature will include
terms related to social networks, and the search strategy
for qualitative literature will include a qualitative search
filter adapted from a previous qualitative systematic review [30]. The draft Medline search strategies are included in Additional file 2.
Eligibility criteria

Both the searches for quantitative and qualitative data
will include studies which meet the following criteria.
Papers published from 1997 onwards, using data from
1997 onwards with abstracts written in English will be
considered. This is the year that adolescent smoking
peaked in the USA [31]. This will allow for the review to
capture changes over time from a period of normalisation to the contemporary situation in which smoking is
now highly denormalised in many Western societies.
The population will be school students (age 11–18),
school staff, parents or other education professionals. Included studies will be focused on whole population or
students of a low socioeconomic status. Studies focused
on special populations will be excluded. No geographical
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limits will be set, but comparisons will be made within
the analyses between countries that have and have not
banned smoking in public places.
Quantitative eligibility criteria

The quantitative search criteria have been guided by the
Population Exposure Comparator Outcome (PECO)
framework (see Table 1) [32]. Quantitative studies will
have the population as stated above and will employ a
social network design. Studies conducting network analysis will employ either a cross-sectional or longitudinal
cohort design to study participants’ exposure to network
characteristics, such as centrality (to measure popularity
and gatekeeping) and density (actual number of ties in
relation to potential ties) will be considered. The primary outcome of these studies of interest will be the link
between network characteristics and smoking behaviour
and attitudes. Secondary outcomes will include network
characteristics and smoking prevalence. Comparators
will not be applicable within this review.
Qualitative eligibility criteria

The qualitative search criteria have been guided by the
Sample, Phenomenon of Interest, Design, Evaluation,
Research type (SPIDER) framework (see Table 2) [33].
The sample for these studies has been described above.
Membership of friendship groups and smoking behaviour of peers will be the phenomenon of interest for
qualitative studies. Qualitative study designs or mixed
methods studies with a qualitative element will be considered. The main evaluation outcome of interest will be
participants’ perceptions of friendship and peers and
how they may, or may not, influence smoking behaviour
and attitudes.

Screening, selection and data extraction
The studies identified will be imported into Endnote
software for screening. Titles and abstracts will be
screened independently by two researchers employing
the inclusion and exclusion criteria. This process will
then be repeated with the full texts obtained for each
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study whose title and abstract met the inclusion criteria.
Discrepancies will be resolved by a third reviewer. The
following categories of information will then be extracted from full texts by each of the two researchers
using a data extraction form. Date of data collection will
be noted. Participant characteristics will be extracted,
such as number of schools and individuals and their age,
gender and socioeconomic status. Details of the setting
and tobacco control context, such as the country and
the timing and extent of any smoking ban that has been
introduced, will be extracted and/or sourced from elsewhere. Details of the study design and methods will be
extracted, including the overall study design as well as
what type of ties were captured and how they were collected. Analysis procedures, such as the software used
and statistical analysis or qualitative analysis techniques
employed and whether any sub-group analysis was
undertaken will be sought. Finally, the results and conclusions, such as network characteristics and their association with smoking or participants’ perceptions of how
friendship and peers may or may not influence smoking
behaviour and attitudes will be recorded. Extraction
forms will be developed separately for quantitative and
qualitative data. They will then be piloted and edited accordingly, to ensure that the forms are user-friendly and
that they capture the most relevant information.

Risk of bias (quality) assessment
All included studies will be independently appraised for
quality by two researchers. Critical appraisal will be undertaken using the Specialist Unit for Review Evidence
(SURE)’s Cross-Sectional Studies and Cohort Studies
Checklists [34, 35] and the Evidence for Policy and Practice Information and Co-ordinating Centre (EPPI-centre)
tool for the appraisal of qualitative studies [36].
SURE’s Cross-Sectional Studies and Cohort Studies
Checklists include 12–13 items on study design, reporting and awareness of limitations. The EPPI-Centre tool
for the appraisal of qualitative studies includes 8 items
on rigour, findings and whether the perspectives of children are privileged. Studies are also rated low, medium

Table 1 Eligibility criteria using the PECO format
Criterion

Definition

(P) Population

• Secondary school students (age 11–18)
• Focused on whole population or students of a low socioeconomic status
• Papers published from 1997 onwards, using data from 1997 onwards
• Papers with abstracts written in English

(E) Exposure

• Network characteristics (number of ties, network structure, betweenness and degree centrality, density)
• Any study conducting cross-sectional or longitudinal network analysis

(C) Comparator

• Not applicable

(O) Outcome

• Link between network characteristics and smoking behaviour and attitudes
• Network characteristics
• Smoking prevalence

Littlecott et al. Systematic Reviews

(2019) 8:313

Page 5 of 7

Table 2 Eligibility criteria using SPIDER format
Criterion

Definition

(S) Sample

• Secondary school students (age 11–18), school staff, parents or other education professionals
• Focused on whole population or students of a low socioeconomic status
• Papers published from 1997 onwards, using data from 1997 onwards
• Papers with abstracts written in English

(PI) Phenomenon of interest

• Friendship groups and peers

(D) Study design

• Qualitative
• Mixed method with a qualitative element

(E) Evaluation outcomes

• Perceptions of the link between friendship, peers and smoking
• Perceptions of smoking

(R) Research type

• Qualitative

or high according to the weight one would assign to for
the trustworthiness of findings and the usefulness of
each study for the review.

chronological perspectives to understand how and why
social influence on adolescent smoking has changed over
time.

Synthesis
Synthesis of quantitative data

Due to the nature of social network data, we anticipate
that a meta-analysis will not be possible. Instead, studies
will be grouped according to both a priori defined
groupings and those that emerge inductively as the data
are analysed. Studies will be charted against a timeline
and narratively synthesized to identify changes over
time.
Synthesis of qualitative data

A key paper integration will be undertaken with publications ordered thematically and charted against a timeline
[37]. A lines-of-argument synthesis to build a picture of
the whole through translating studies into each other
[38] will then be combined with refutational analysis
[38] to identify and analyse incommensurate areas between studies and how findings have changed over time.
A meta-narrative lens will be applied to obtain an understanding of how different paradigms may have influenced this field. Meta-narrative reviews focus on an
unfolding storyline of how fields have changed over
time, thus providing a methodology through which to
understand true changes in the social influence of smoking over time, in line with the smoking ban, and the extent to which methodological advances and paradigm
shifts may have had a role in these advances in understanding and changing results [39].
Integration

Quantitative and qualitative findings will be integrated
using a convergent qualitative synthesis [40] in order to
add context to network findings and obtain an enhanced
understanding of changes over time. Firstly, quantitative
network data will be qualitised, before combining the key
themes from both quantitative and qualitative studies by
visually charting them against a timeline to combine both

Discussion
To date, both primary research and systematic reviews
have demonstrated the social influence of smoking
among adolescents [41]. However, social network and
qualitative data have yet to be combined to achieve a
greater understanding of the context within which this
social influence takes place. The rapidly changing smoking contexts of the past decade [18, 42] have implications for related interventions, as context is increasingly
recognised as a key source of complexity [43]. The
current review of the literature will aim to achieve this
enhanced understanding across geographical and temporal contexts through employing mixed methods. This
will help to inform future interventions targeting smoking through social influence to enhance their relevance
to context, subsequent effectiveness and targeting of
inequalities.
The main strength of this review is the synthesis of
mixed methods using novel analysis techniques, whilst
the main limitation is the need to limit inclusion criteria
in terms of date of data collection. However, the year
1997 was chosen due to this being the year that smoking
peaked in the USA [31] and this was combined with no
geographical limits. This will allow a meaningful analysis
to be conducted into change across temporal and geographical contexts. Further potential limitations include
difficulties comparing studies which vary in terms of
both their methodology and data collected; thus, we do
not anticipate being able to perform a meta-analysis.
Moreover, the conclusions drawn from the synthesis results will be dependent upon the quality of the literature
available, and whilst a comprehensive search is planned,
it is possible that some relevant studies may still be
missed. Any deviations from the protocol will be agreed
by investigators and logged for reporting with the completed systematic review.

Littlecott et al. Systematic Reviews

(2019) 8:313

Page 6 of 7

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13643-019-1225-z.
2.
Additional file 1. PRISMA-P checklist.
Additional file 2: Table S1. MEDLINE search strategy for quantitative
data. Table S2. MEDLINE search strategy for qualitative data.
Abbreviations
ASSIA: Applied Social Sciences Index and Abstracts; ASSIST: A Stop Smoking
In Schools Trial; CICI Framework: Context and Implementation of Complex
Interventions Framework; CINAHL: Cumulative Index to Nursing and Allied
Health Literature; EPPI-Centre: Evidence for Policy and Practice Information
and Co-ordinating Centre; ERIC: Education Resources Information Center;
PECO: Population Exposure Comparator Outcome; PRISMA-P: Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols;
SES: Socioeconomic status; SPIDER: Sample, Phenomenon of Interest, Design,
Evaluation, Research type; SURE: Specialist Unit for Review Evidence;
UK: United Kingdom
Acknowledgements
Thank you to the Specialist Unit for Review Evidence (SURE) at Cardiff
University who provided consultancy to help develop the search strategy.

3.
4.

5.

6.

7.

8.
9.

Authors’ contributions
HJL designed the original fellowship study proposal. HJL drafted the
protocol, with contributions from GJMT, GM, JH and MM. HJL and MM
defined the search terms and inclusion and exclusion criteria. All authors
provided substantive comments and read and approved the final manuscript.
Funding
Dr. Hannah Littlecott, the principal researcher, is supported by a Cancer
Research UK Population Research Postdoctoral Fellowship (C64562/A26532).
The work was undertaken with the support of The Centre for the Development
and Evaluation of Complex Interventions for Public Health Improvement
(DECIPHer), a UKCRC Public Health Research Centre of Excellence. Joint funding
(MR/KO232331/1) from the British Heart Foundation, Cancer Research UK,
Economic and Social Research Council, Medical Research Council, the Welsh
Government and the Wellcome Trust, under the auspices of the UK Clinical
Research Collaboration, is gratefully acknowledged.

10.

11.

12.

13.

14.
Availability of data and materials
Data to support the findings of this systematic review will be made available
through the Systematic Review Data Repository (SRDR) after the completion
of the review.

15.
16.

Ethics approval and consent to participate
Not applicable

17.

Consent for publication
Not applicable

18.

Competing interests
The authors declare that they have no competing interests.
19.
Author details
1
Centre for the Development and Evaluation of Complex Interventions for
Public Health Improvement (DECIPHer), 1-3 Museum Place, Cardiff CF10 3BD,
UK. 2Specialist Unit for Review Evidence (SURE), Cardiff University, Level 5,
Neuadd Meirionnydd, Cardiff CF10 3AT, UK. 3Peninsula Technology
Assessment Group, College of Medicine and Health, University of Exeter,
Exeter, UK. 4Usher Institute, University of Edinburgh, Doorway 1, Old Medical
School, Teviot Place, Edinburgh EH8 9AG, UK.

20.

21.
22.
23.

Received: 4 September 2019 Accepted: 8 November 2019
24.
References
1. Hewitt G, Anthony R, Moore G, Melendez-Torres GJ, Murphy S. Student
health and wellbeing in Wales: report of the 2017/18 Health Behaviour in

School-aged Children Survey and School Health Research Network Student
Health and Wellbeing Survey. 2019. http://www.shrn.org.uk/wp-content/
uploads/2019/05/SHRN-HBSC-NR_31.05.2019.pdf. Accessed 6 July 2019.
Dunstan S. General lifestyle survey overview: a report on the 2010
general lifestyle survey. London: Office for National Statistics; 2012.
http://www.Ons.Gov.uk/ons/rel/ghs/general-lifestylesurvey/2010/index.
html. Accessed 6 July 2019
DiFranza JR, Richmond JB. Let the children be heard: lessons from studies of
the early onset of tobacco addiction. Pediatrics. 2008;121(3):623–4.
Leonardi-Bee J, Jere ML, Britton J. Exposure to parental and sibling smoking
and the risk of smoking uptake in childhood and adolescence: a systematic
review and meta-analysis. Thorax. 2011;66(10):847–55.
Valente TW, Unger JB, Johnson CA. Do popular students smoke? The
association between popularity and smoking among middle school
students. J Adolesc Health. 2005;37(4):323–9.
Keshavarz N, Nutbeam D, Rowling L, Khavarpour F. Schools as social complex
adaptive systems: a new way to understand the challenges of introducing the
health promoting schools concept. Soc Sci Med. 2010;70(10):1467–74.
Moore GF, Evans RE, Hawkins J, Littlecott H, Melendez-Torres G, Bonell C,
et al. From complex social interventions to interventions in complex social
systems: future directions and unresolved questions for intervention
development and evaluation. Evaluation. 2019;25(1):23–45.
Hawe P. Lessons from complex interventions to improve health. Annu Rev
Publ Health. 2015;36:307–23.
Abel G, Plumridge L, Graham P. Peers, networks or relationships: strategies
for understanding social dynamics as determinants of smoking behaviour.
Drug: Educ Prev Polic. 2002;9(4):325–38.
Campbell R, Starkey F, Holliday J, Audrey S, Bloor M, Parry-Langdon N, et al.
An informal school-based peer-led intervention for smoking prevention in
adolescence (ASSIST): a cluster randomised trial. Lancet. 2008;371(9624):
1595–602.
Pfadenhauer LM, Gerhardus A, Mozygemba K, Lysdahl KB, Booth A,
Hofmann B, et al. Making sense of complexity in context and
implementation: the Context and Implementation of Complex Interventions
(CICI) framework. Implement Sci. 2017;12(1):21.
World Health Organization. WHO report on the global tobacco epidemic.
2009. https://www.who.int/tobacco/mpower/2009/gtcr_download/en/.
Accessed 10 July 2019.
Frohlich KL, Potvin L. Transcending the known in public health practice: the
inequality paradox: the population approach and vulnerable populations.
Am J Public Health. 2008;98(2):216–21.
UK Government. Health Act. 2009. http://www.legislation.gov.uk/ukpga/2
009/21/contents. Accessed 10 July 2019.
UK Government. Children and Families Act. 2014. http://www.legislation.
gov.uk/ukpga/2014/6/contents/enacted. Accessed 10 July 2019.
UK Government. Packaging of Tobacco Products. 2016. https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/596139/Tobacco_Packaging_Guidance.pdf. Accessed 10 July 2019.
Lorant V, Soto VE, Alves J, Federico B, Kinnunen J, Kuipers M, et al. Smoking
in school-aged adolescents: design of a social network survey in six
European countries. BMC Res Notes. 2015;8(1):91.
Bosdriesz J. Tobacco control policies and socio-economic inequalities in
smoking cessation: evaluating natural experiments. University of
Amsterdam; 2017. https://dare.uva.nl/search?identifier=6eba1d41-78bd-445
e-80a9-7eaa7902d73e.
Pampel FC, Mollborn S, Lawrence EM. Life course transitions in early
adulthood and SES disparities in tobacco use. Soc Sci Res. 2014;43:45–59.
Moore GF, Littlecott HJ. School-and family-level socioeconomic status and
health behaviors: multilevel analysis of a national survey in Wales, United
Kingdom. J School Health. 2015;85(4):267–75.
Alves J, Perelman J, Ramos E, Kunst A. The emergence of socioeconomic
inequalities in smoking over the life-course. Rev Épidémiol Santé. 2018;66:S409.
Public Health Wales. JustB Smoke Free Wales. 2019. https://www.
justbsmokefree.wales/public/information.php. Accessed 6 July 2019.
Chassin L, Presson C, Morgan-Lopez A, Sherman SJ. “Deviance proneness”
and adolescent smoking 1980 versus 2001: has there been a “hardening” of
adolescent smoking? J Appl Dev Psychol. 2007;28(3):264–76.
Moore GF, Littlecott HJ, Evans R, Murphy S, Hewitt G, Fletcher A. School
composition, school culture and socioeconomic inequalities in young
people’s health: multi-level analysis of the Health Behaviour in School-aged
Children (HBSC) survey in Wales. Brit Educ Res J. 2017;43(2):310–29.

Littlecott et al. Systematic Reviews

(2019) 8:313

25. Fletcher A, Bonell C. Social network influences on smoking, drinking and
drug use in secondary school: centrifugal and centripetal forces. Sociol
Health Ill. 2013;35(5):699–715.
26. Adams J, Schaefer DR. How initial prevalence moderates network-based
smoking change: estimating contextual effects with stochastic actor-based
models. J Health Soc Behav. 2016;57(1):22–38.
27. Bartelink N, van Assema P, Jansen M, Savelberg H, Moore G, Hawkins J, et al.
Process evaluation of the healthy primary School of the Future: the key
learning points. BMC Public Health. 2019;19(1):698.
28. Moore GF, Littlecott HJ, Turley R, Waters E, Murphy S. Socioeconomic
gradients in the effects of universal school-based health behaviour
interventions: a systematic review of intervention studies. BMC Public
Health. 2015;15(1):907.
29. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.
30. Watkins R, Goodwin VA, Abbott RA, Backhouse A, Moore D, Tarrant M.
Attitudes, perceptions and experiences of mealtimes among residents and
staff in care homes for older adults: a systematic review of the qualitative
literature. Geriatr Nurs. 2017;38(4):325–33.
31. Johnston LD, Miech RA, O’Malley PM, Bachman JG, Schulenberg JE, Patrick
ME. Monitoring the future national survey results on drug use, 1975-2017:
overview, key findings on adolescent drug use. 2018. https://deepblue.lib.
umich.edu/bitstream/handle/2027.42/142406/Overview%202017%20FINAL.
pdf?sequence=1&isAllowed=y. Accessed 6 July 2019.
32. Morgan RL, Whaley P, Thayer KA, Schunemann HJ. Identifying the PECO: a
framework for formulating good questions to explore the association of
environmental and other exposures with health outcomes. Eviron Int. 2018;
121(1):1027–31.
33. Cooke A, Smith D, Booth A. Beyond PICO: The SPIDER Tool for qualitative
evidence synthesis. Qual Health Res. 2012;22(10):1435–43.
34. Specialist Unit for Review Evidence (SURE) 2018. Questions to assist with the
critical appraisal of cross-sectional studies. http://www.cardiff.ac.uk/insrv/
libraries/sure/checklists.html. Accessed 7 Oct 2019.
35. Specialist Unit for Review Evidence (SURE) 2018. Questions to assist with the
critical appraisal of cohort studies. Available at: http://www.cardiff.ac.uk/
insrv/libraries/sure/checklists.html. Accessed 7 Oct 2019.
36. Rees R, Oliver K, Woodman J, Thomas J. Children’s views about obesity, body
size, shape and weight: a systematic review. London: EPPI-Centre, Social
Science Research Unit, Institute of Education, University of London; 2009.
37. Jamal F, Fletcher A, Harden A, Wells H, Thomas J, Bonell C. The school
environment and student health: a systematic review and metaethnography of qualitative research. BMC Public Health. 2013;13(1):798.
38. Noblit GW, Hare RD. Meta-ethnography: synthesizing qualitative studies.
California: Sage Publications; 1988.
39. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O, Peacock R.
Storylines of research in diffusion of innovation: a meta-narrative approach
to systematic review. Soc Sci Med. 2005;61(2):417–30.
40. Pluye P, Hong QN. Combining the power of stories andthe power of
numbers: mixed methods research and mixed studies reviews. Ann Rev Pub
Health. 2014;35:29–45.
41. Seo DC, Huang Y. Systematic review of social network analysis in adolescent
cigarette smoking behavior. J School Health. 2012;82(1):21–7.
42. Hallingberg B, Fletcher A, Murphy S, Morgan K, Littlecott H, Roberts C, et al.
Do stronger school smoking policies make a difference? Analysis of the
health behaviour in school-aged children survey. Eur J Public Health. 2016;
26(6):964–8.
43. Minary L, Alla F, Cambon L, Kivits J, Potvin L. Addressing complexity in
population health intervention research: the context/intervention interface.
J Epidemiol Commun H. 2018;72(4):319–23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

