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ABSTRACT

Objective To identify the approaches and strategies

used for ensuring cultural appropriateness, intervention
functions and theoretical constructs of the effective and
ineffective school-based smoking prevention interventions
that were implemented in low-income and middle-income
countries (LMICs).

Data sources Included MEDLINE, EMBASE, Global Health,
PsycINFO, Web of Science and grey literature which were
searched through August 2022 with no date limitations.
Eligibility criteria We included randomised controlled
trials (RCTs) with >6 months follow-up assessing the effect
of school-based interventions on keeping pupils never-
smokers in LMICs; published in English or Arabic.

Data extraction and synthesis Intervention data were
coded according to the Theoretical Domains Framework,
intervention functions of Behaviour Change Wheel

and cultural appropriateness features. Using narrative
synthesis we identified which cultural-adaptation features,
theoretical constructs and intervention functions were
associated with effectiveness. Findings were mapped
against the capability-motivation and opportunity model to
formulate the conclusion. Risk of bias was assessed using
the Cochrane risk of bias tool.

Results We identified 11 RCTs (n=7712 never-smokers
aged 11-15); of which five arms were effective and

eight (four of the effective) arms had a low risk of bias

in all criteria. Methodological heterogeneity in defining,
measuring, assessing and presenting outcomes prohibited
quantitative data synthesis. We identified nine components
that characterised interventions that were effective in
preventing pupils from smoking uptake. These include
deep cultural adaptation; raising awareness of various
smoking consequences; improving refusal skills of
smoking offers and using never-smokers as role models
and peer educators.

Conclusion Interventions that had used deep cultural
adaptation which incorporated cultural, environmental,
psychological and social factors, were more likely to be
effective. Effective interventions considered improving
pupils’ psychological capability to remain never-smokers
and reducing their social and physical opportunities and
reflective and automatic motivations to smoke. Future
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This systematic review was based on a compre-
hensive search of randomised control trials (RCTs)
in multiple databases and grey literature with no
restrictions on dates.

= Double-checking 25% of the included and exclud-
ed abstracts and full text for eligibility with a high
agreement rate provided the best protection against
bias.

= The review used smoking outcomes from 7712
baseline never-smokers and provided multiple ex-
plorations of school-based interventional RCTs in
terms of cultural appropriateness, theoretical con-
structs and intervention functions.

= Only 11 trials met the eligibility criteria of this re-
view; probably because of constrained resources
to implement long-term high-quality school-based
interventional RCTs on smoking prevention in low-
income and middle-income countries (LMICs), or
barriers to publication facing LMIC authors due to
language barriers or inaccessibility to internation-
al databases. There was inconsistency among the
trials in reporting the changes in smoking status
which restricted quantitative synthesis of the find-
ings in this review.

trials should use standardised measurements of smoking
to allow meta-analysis in future reviews.

INTRODUCTION

Tobacco use is a global epidemic and its rate,
estimated to be 22% among adults, continues
to increase annually.' * Smoking is one of the
major risk factors for non-communicable
diseases (NCD) that cause 70% of the global
deaths.” Smoking-related mortality, disability
and morbidity reduce labour productivity
and the potential for income-earning which
challenges the economic growth and social
development of countries.* These harms are
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preventable. Therefore preventing smoking and its conse-
quences is a global concern, and over half a trillion US
dollars are spent annually on tobacco control measures.’

Smokers in low-income and middle-income countries
(LMICs) represent 80% of the smokers worldwide.*
Three-quarters of the global NCD deaths happen in
LMICs, mainly (82%) before the age of 70 years.”® The
global data indicates poor implementation of effective
preventive measures in LMICs compared with high-
income countries.” Tobacco products are affordable and
accessible in many LMICs where tobacco taxation and
restriction of tobacco promotion and advertisement are
poorly implemented.*”®

Over the past four decades, school-based interventions
have been used to preventadolescents from smoking initia-
tion in many countries.’ The effectiveness of school-based
smoking prevention interventions (SBSPI) was evaluated
in many randomised control trials (RCTs) and reviewed
in some systematic reviews to identify factors influencing
the effectiveness.'”*! However, only three reviews were
focused on LMICs, one is limited to African countries and
included non-RCTs,”* one explored smoking cessation
only* and one was not a systematic review.** To enhance
the effectiveness of SBSPIs in LMICs, it is important to
understand factors that influence their effectiveness and
consider these factors during the design and implemen-
tation process. Therefore, the current systematic review
was conducted to develop an understanding of what influ-
enced the effectiveness of SBSPIs that were implemented
in LMICs in terms of theoretical constructs, intervention
functions and cultural appropriateness.

The following theoretical perspectives were used to
review the included trials: (1) the middle layer of the
Behaviour Change Wheel (BCW)® to specify interven-
tion functions. (2) The Theoretical Domain Framework
(TDF)*® was adapted using the classification of smoking
prevention curriculum?®’ and used to explore the theoret-
ical constructs of interventions. (3) The findings from the
steps above were matched against the inner layer of BCW,
the capability, opportunity, motivation and behaviour
(COM-B) model. (4) Kreuter et al, ® and Castro et al,*
classifications were used to assess approaches, dimensions
and strategies of cultural appropriateness. These theo-
retical perspectives were used to allow comprehensive
exploration of the cultural appropriateness, intervention
functions and theoretical constructs that were commonly
applied in effective SBSPIs in LMICs to enhance the
capability, opportunity and motivation of pupils to avoid
smoking initiation.

This review is important because no other systematic
review has been conducted that (a) reviews RCTs of
SBSPIs implemented in LMICs to prevent smoking initi-
ation among adolescents; (b) explores cultural appro-
priateness of interventions; (c) identifies theories and
behaviour change approaches that influence effective-
ness. This systematic review aims to identify approaches
and strategies used to ensure cultural appropriateness,
intervention functions and theoretical constructs of the

effective and ineffective SBSPI that were implemented in
LMICs.

METHODS

Search strategy and trial selection

We searched the MEDLINE, EMBASE, PubMed, Global
Health, PsycINFO, CINAHL, Web of Science, POPLINE,
Cochrane Central Register of Controlled Trials
(CENTRAL), Scopus, ICTRP International Clinical Trials
Registry Platform (WHO, International), TRIP, Database
of Abstracts of Reviews of Effects (DARE), WHO Regional
Databases, Cochrane Database of Systematic Reviews,
ProQuest Middle East & Africa Database, Education
Resources Information Centre (ERIC), Applied Social
Sciences Index And Abstracts (ASSIA), Tobacco control
1992-, ProQuest dissertations and theses, Electronic
Thesis Online Services (ethos), DART —Europe- E — theses
portal, South African thesis and dissertation (SATD),
A Stop Smoking In School Trial (ASSIST), Action on
Smoking and Health (ASH), Centre for Tobacco Control
Research, the Cochrane Tobacco Addiction Group’s
Specialised Register, Trials Register of Promoting Health
Interventions (TRoPHI). The search was conducted from
inception to August 2022 using terms relating to SBSPI,
with no date restrictions (see online supplemental file
1). Articles were filtered later for the country of imple-
mentation. We checked article bibliographies and ran
individual MEDLINE and Web of Science searches for 60
authors who researched this topic in LMICs. The World
Bank classification of countries by income® was used.

We searched for all RCTs evaluating SBSPI in LMICs.
Trials were included, if interventions targeted adoles-
cents (10-17 years old) and adolescents were individually
randomised, or as classes or schools were randomised
as clusters RCTs with a minimum of 6 months follow-up
after intervention completion. Trials were excluded, if no
control group was included or smoking rates before and
after interventions were not measured and reported. We
excluded trials that merely targeted teachers or parents or
only reported changes in pupils’ awareness or intention
to smoke. Studies targeting smoking alone or together
with other risky behaviour and independent from what
the control group received were included providing
they aimed at preventing smoking initiation. The main
outcome was pupils that remain in never-smokers. Using
biochemical validation of self-reported smoking status
was recorded but not required for inclusion.

The search was restricted to articles published in
English and Arabic. Three interventions were excluded
because the full text was only available in Portuguese,
Chinese or Spanish languages. Another excluded trial®
met all the inclusion criteria except one, as pupils were
only followed for 4months after intervention completion.

One researcher (MB-B) independently screened all
titles, abstracts and full-text articles for inclusion and
exclusion criteria. A random sample (25%) of all titles
and abstracts of included and excluded studies was
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independently reviewed by two other researchers (AA
and HA), with an agreement rate of 90%.

Data extraction and management
Data were independently extracted by two researchers
(MB-B and AA). Any disagreement was resolved through
collective discussion and consensus, or referral to other
researchers (HE, BB and HA).

A data extraction form was first piloted in 25% of the
trials then used to extract data from each intervention
about the following aspects: (1) intervention’s functions,
aim, study design, number of arms, theoretical constructs,
contents (for both interventions and controls) and
smoking prevention curriculum (what). (2) Details of the
intervention and control groups: number, age, gender,
ethnicity, rates of attrition and response (who). (3) Inter-
vention’s delivery methods, deliverers and their training
(how). (4) Years (when) and country of implementation,
the setting and school types (where). (5) Number of
main and booster sessions, frequency of contact, duration
of interventions and follow-up after intervention comple-
tion (howmany). (6) Intervention’s country of origin and
cultural appropriateness, risk of bias, any reported facil-
itators, challenges and quality of implementation (how
well). (7) Justification for using schools in this context
(why). (8) Definition and numbers of neversmokers at
baseline and follow-up among intervention and control
groups.

The review specified the application of each of the
following nine BCW intervention functions in each arm:
education, persuasion, incentivisation, training, enable-
ment, coercion, restriction, environmental reconstruc-
tion and modelling. The theoretical construct of each
arm was explored using the following 17 TDF theoretical
domains®: knowledge; physical and psychological skills;
memory, attention and decision process; behavioural regu-
lation; managing environmental context and resources;
social influences management; beliefs about conse-
quences; beliefs about capabilities; optimism; intentions;
professional/social role and identity; personal goals/
target setting; reinforcement; and emotion management.
The knowledge and skills domains were subgrouped using
Griffin and Botvin?’ classification of smoking prevention
curriculum to specify types of information and skills
delivered. Each trial was explored to identify the involved
approaches (top-down or bottom-up), dimensions (deep
or surface) and strategies for cultural appropriateness
(linguistic, peripheral, evidential, constituent-involving,
sociocultural and cultural tailoring), using the Kreuter et
al,QS and Castro et al’® classifications.

A designed checklist was used to identify the presence
or absence of each of the 17 theoretical domains, the
9 intervention functions and the smoking prevention
curriculum as well as the 2 dimensions, the 3 approaches,
the 6 strategies and the 3 stages of cultural appropriate-
ness in each arm of the included trials. Selecting more
than one dimension, approach, strategy for cultural
appropriateness, theoretical domain, function and

curriculum per trial was allowed. Tables were used to
summarise key findings and facilitate comparison across
trials. To ensure effective data extraction and coding,
the reviewers referred to the definitions and examples of
each theoretical domain and intervention function. Addi-
tionally, open discussion with other expert reviewers was
conducted prior to data extraction to clarify boundaries
between different intervention functions and domains.

The Cochrane risk of bias tool®® was used, inde-
pendently by two researchers with 90% agreement rate,
to assess whether trials had high, low or unclear risk of
selection bias (random sequence generation and allo-
cation concealment), detection bias, attrition bias and
reporting bias. High risk of bias is selected, if the available
data indicate plausible bias that reduces confidence in the
results, while unclear risk of bias is selected if the available
data was insufficient to judge. Authors were contacted if
data were missing or unclear in the published articles, but
missing data were not imputed.

Data synthesis

A narrative synthesis of the findings™ was used in this
review as the heterogeneity across the included trials in
defining, measuring, assessing and presenting outcomes
hindered pooling the findings and conducting a meta-
analysis. It is recommended to calculate effect size in
systematic reviews to facilitate comparing the effective-
ness of intervention when different statistical tests and
parameters were used across studies.**’ Therefore,
RevMan software (V.5.1) was used to calculate the effect
size of each of the included trials. A visual inspection of
a funnel plot was used to assess publication bias risk (see
online supplemental file 2.

The following steps were employed in data synthesis:
(1) key findings extracted from all trials were summarised
in tables. (2) A narrative descriptive summary of the
intervention functions, theoretical constructs, smoking
prevention curriculum, cultural appropriateness and
effectiveness of the included trials was produced. (3)
Patterns among interventions in each of these aspects
were examined. (4) interventions’ effectiveness was
discussed in relation to variance or similarity between
trials in each of these aspects. (5) Lastly, the findings
were discussed using the matrices that link COM-B model
with each of TDF and the intervention functions, as these
matrices were developed to facilitate discussing and
designing behaviour change interventions.” The review
concluded how effective SBSPIs in LMICs enhanced the
capability, opportunity and motivation of pupils to avoid
smoking initiation.

Patient and public involvement

We conduct this review to contribute to the global effort
to better control smoking-related morbidity and mortality
worldwide and in LMICs. The review is a step toward
designing school-based interventions to prevent Egyp-
tian adolescents from smoking initiation. This review
is implemented in response to questions from schools’
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Records after duplicates removed
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] [ Identification ]

Records excluded after screening abstracts (n
=1,704)
*  Pregnancy related(n=56)
Clinical based (n=249)
Alcohol or illicit drug focused only (n= 204)
Not RCT (n=264)
Smoking cessation trial (n=112)
No intervention involved (n=625)
Adolescence age (10-17) was not targeted
(n=35)
Focus on passive smoking only (n=78)
Protocols (n= 16)
Follow up < 6 months (n=65)

Records screened on abstracts
(n=2,376)

Screening

— Records excluded after screening Full text (n =
636):
* Notin aschool setting (n=19)
Not RCT (n=172)

+  Adolescence age (10-17) was not targeted
v (n=35)

= Focus only on smoking cessation (n=6)
Follow up < 6 months (n=35)
Baseline tobacco use was not measured
before starting the intervention (n =3)
No smoking outcome data (n= 40)
Implemented in high income countries (n=
323)
(G = Full-text articles unavailable in English or
Arabic languages (n=3)
Smoking outcome in adolescents cannot be
separated from other ages (n= 1)
Linked to existing included trials (n=24)

Full-text articles assessed for
eligibility (n = 672)

Eligibility

]

Included n= 11 trials

Included

Figure 1 Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses diagram for searching school-based
smoking prevention interventions in low-income and middle-
income countries. RCTs, randomised controlled trials.

children and teachers who inquired what other schools
do to prevent smoking initiation among pupils. This
study reviewed the available research and did not include
primary data collection to involve the public. The find-
ings will be disseminated to relevant stakeholders in
LMICs through emails, virtual conferences and webinars.

RESULTS

Out of the 13742 articles retrieved, 675 potential studies
were identified after screening titles and abstracts. Of
these, 11 clustered RCTs met the eligibility criteria and
are included in this review (figure 1); representing
39455 never-smoked pupils aged 11-15 years (table 1
summarises participants’ characteristics). Women repre-
sented at least 45% of the sample in all trials, except in
one® they were 11%.

Interventions characteristics

The included trials were conducted in the following
LMICs: three in China, two each in India, and South
Africa and one each in Romania, Thailand, Indonesia
and Mexico. Each trial comprised l-intervention arm
with the exception of two that comprised 2-intervention
arms and one included 3-intervention arms, so in total
the review included 15-intervention arms (see table 2

for trials characteristics). All trials included at least one
control group who received a regular school curric-
ulum. In one trial® the control group received the same
but delayed intervention after intervention completion.
Contents of school curriculum in relation to smoking
prevention were discussed only in four trials.”*™** These
trials indicated absence of smoking prevention contents
or activities in school curriculum, of these two trials® *2
also reported absence of anti-smoking school policy. All
trials focused primarily on preventing smoking initiation
but one.” Four trials™ * ** also involved smoking cessa-
tion and other substances-use, respectively. All interven-
tions focused on face-to-face activities inside schools. Four
trials™ **** % also implemented activities outside schools.
Booster-sessions were delivered in four trials only.

Primary-outcomes

To assess the effectiveness of each intervention, adoles-
cents’ smoking behaviour were compared in the interven-
tion and control arms before the intervention and after
a minimum of 6 months following intervention comple-
tion. Self-administered questionnaires filled confiden-
tially at schools was the only method used for assessing
outcomes of all trials. Due to financial constraints, none
of the trials used biological measures to check the validity
of self-reported smoking status. Only five of the included
intervention arms were effective, compared with controls,
in preventing adolescents at schools from smoking initia-
tion (table 1).

Most trials defined never-smokers as those who never
tried smoking in their life, even a puff or two based on
the Global Youth Tobacco Survey definition.*® However,
those who smoked a puff or two were considered never-
smokers in one study.* Changes in never-smoking rates
in the past one® or two™ months before the survey were
used in assessing the outcome of two trials. Two trials®™ *’
did not separate the findings on cigarette smoking from
other tobacco use. Some trials presented findings as
changes in ever-smoking prevalence among those who
never smoked before and after the intervention.™ * *’
Whereas others** * % cajculated OR of ever-smoking
rates or measured difference in number of never-smokers
between intervention and controls.

Accordingly, pooling findings in a meta-analysis was
not appropriate due to the inconsistency in defining,
measuring, assessing and reporting outcome measures
across the included trials. Consequently, narrative data
synthesis was used in this review.

Risk of bias

Attrition and selection were identified as the most
common sources of bias. Risk of bias was appraised as
considerable across the included studies as half of the
included trials included high risk of bias in at least one
of the five Cochrane risk of bias criteria® and no trial has
low risk of bias in all these criteria. Ineffective trials have
a higher risk of bias ratio than effective trials (table 3).
Only one effective trial** had high risk of bias caused
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Table 3 Summary of the risk of bias in the included studies

Random sequence Allocation
generation concealment

Blinding of outcome
assessment

Incomplete outcome Selective outcome
reporting (attrition reporting (reporting Ratio of high

Study ID (selection bias) (selection bias) (detection bias) bias) bias) risk of bias*
Perry et al*® 2009, India L U u L L 0/5
Motamedi et a4 2016, South _ U L u -
Africa

Lotrean et a/*® 2013, Romania L u u L L 0/5

Reddy et al® 2002, India L U U U L 0/5

Tahlil et al*' 2015, Indonesia U L U U L 0/5
Resnicow et a*’ 2010, South U U U _ L

Africa,

Chou et a*® 2006, China L U U R

Seal® 2006, Thailand L u U L 0/5
Marsiglia et al** 2015, Mexico _ U u u L

Chen et al® 2014, China L U U _ L

H=high risk of bias, =unclear risk of bias, | =low risk of bias.

*The ratio of the high risk of bias equals the number of criteria coded as high risk of bias in each study out of the five criteria used for assessing the risk of bias.

by selecting intervention schools purposively based on
being cooperative before starting the intervention. The
assessment could not identify low risk of selection and
detection bias in most trials due to insufficient evidence
of blinding participants, deliverers or outcome-assessors.
Although blinding is difficult in behaviour change inter-
vention, findings might have been influenced by these
biases, as self-reporting of smoking inside schools was the
only method used for assessing interventions’ outcomes.

Cultural appropriateness

Most (10/15) intervention arms were based on effective
interventions originally developed in high-income coun-
tries (see table 4). The effectiveness in originating coun-
tries was stated by intervention designers in the published
articles as justifications for using these interventions,
which we also checked in this review. In three™ * * of
these imported interventions, developers of original
interventions trained local public-health-specialists and
researchers to adapt the intervention to the targeted
context, to ensure balancing fidelity and cultural appro-
priateness. Local people were involved in designing
interventions in all arms. Most (11/15) arms used both
top-down and bottom-up approaches by involving both
experts and community members with an understanding
of what was feasible and acceptable. However, only three
arms collected quantitative data on feasibility and accept-
ability of the contents before implementation.

Table 4 summarises approaches, dimensions and strat-
egies used for cultural appropriateness of each interven-
tion arms. Contents of all interventions were delivered
by people (mainly teachers) who share culture with
the targeted-population (constituent-involving cultural
appropriateness strategy), using dominantlocal languages
(linguistic cultural appropriateness). Two-thirds (10/15)
of interventions considered using a culturally appropriate
package of contents and materials such as images, colours,

clothes and pictures of community members (peripheral
cultural appropriateness). Cultural values and beliefs of
targeted communities were considered when designing
nine arms (sociocultural adaptation strategy). However,
only three arms demonstrated relevance of interventions
to the targeted population (evidential cultural appropri-
ateness). Only in two intervention arms, both were effec-
tive, were cultural tailoring which is defined as using all
the above cultural appropriateness strategies included.

Deep cultural adaptation is defined as going beyond
changing intervention contents and delivery methods
to match the targeted population’s characteristics (such
as using local people, clothes, music and language to
develop and deliver interventions) to involve through
incorporating cultural, environmental, psychological and
social factors thatinfluence smoking in the targeted popu-
lation into the proposed intervention.” * Measures for
deep cultural adaptation were mostly recognised in the
effective interventions. Whereas all the ineffective inter-
ventions, except one,47 involved either unclear or surface
cultural adaptation of the imported interventions. These
adaptations were limited to altering the language and
appearance of contents to suit the targeted populations
(peripheral and linguistic cultural appropriateness) with
some (in three arms only) including weak consideration
of local sociocultural predictors of smoking. Involving
adolescents in designing interventions, by exploring
their perspectives on why and why-not their peers smoke
and how schools could prevent them from smoking,
was considered only in two interventions,44 ! both were
effective.

Theoretical constructs

The design of all effective interventions, except one,* was
informed by at least one theory but insufficient details
were available on how theory was incorporated. Table 5
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maps the presence and absence of the 17 TDF theoretical
domains.

All interventions provided information on smoking
harms (knowledge domain). The information delivered
in the ineffective arms was only about smoking-related
illnesses, except in two arms*' *” as social consequences
were added. Only effective interventions explained
the consequences of secondary smoking. Interventions
that combined explaining the health, environmental,
social and emotional consequences of smoking were
effective.” ** None of the interventions that explained
national smoking rates to correct pupils’ overestimation
of smoking rates (normative education) was effective.

All interventions aimed at either enhancing pupils’
social influence skills (by making them aware of social
pressure to smoke and training them to refuse smoking
offers by friends, relatives or tobacco companies), or social
competence skills (by providing training on at least one
of the followings: self-awareness, self-esteem, self-control,
stress-coping techniques, problem solving and decision-
making), or both. Training on social influence skills was
emphasised in all effective interventions while combining
both skills was effective only in one arm** (skills domain).

Nine intervention arms used role-plays, group discus-
sion and activities or videos in raising awareness of
smoking consequences to make the contents attractive
and memorable after the intervention (memory and atten-
tion domain). Only effective interventions** *> combined
these methods with encouraging pupils to discuss their
views on advantages and disadvantages of smoking before
deciding to smoke or not (decision process domain).

Six arms aimed to increase barriers and minimise facili-
tators of smoking in pupils’ environment (environmental-
context and resources domain). All these arms involved
enhancing accessibility to information on smoking conse-
quences inside schools. While pupils’ exposure to this
information was high only in the effective interventions,
this exposure was either low*’ or not evaluated™ ** in the
ineffective arms. Additionally five arms included policies
that prevent pupils, teachers, parents and visitors from
smoking inside schools. In the effective arms, improving
information accessibility and anti-smoking policy went
beyond schools to include home* or the wider commu-
nity.”” This included motivating the community to advo-
cate for national anti-smoking policy® or banning tobacco
promotion.*

Activities to reduce social influencers of adolescents’
smoking (social influence domain) were considered in all
the effective interventions, except one.** Only effective
interventions used peer-pressure to create a positive atti-
tude toward non-smoking, or introduced pupils (alone
or with teachers or parents) who never smoked as role-
models by announcing their names in school newsletters.
These role-models contributed in supporting other pupils
to avoid smoking; informally discussed their beliefs about
smoking harms and shared their experience of main-
taining non-smoking behaviour and refusing smoking
offers by friends. The intervention® that aimed to

change influencers of smoking at home through parents’
education on smoking harms without using pupils as
role-models or peer-pressure were ineffective even when
parents signed contracts not-to-smoke athome. Some inef-
fective arms aimed to change social norms only through
explaining the social refusal of smoking by adolescents or
obtaining written commitments from teachers or parents
or verbal public commitments from pupils in front of
their classmates not-to-smoke.

All arms considered correcting pupils’ beliefs about
smoking consequences, at least on health. Although
pupils’ beliefs that smoking is harmful had improved
after interventions in seven arms, only five arms™ * * 52
showed translating these beliefs into action by avoiding
smoking. All arms® * that involved correcting beliefs
about the emotional, addictive, environmental and social
consequences of smoking in addition to harms on health
were effective.

Besides increasing awareness and beliefs that smoking
is harmful, three arms aimed to enhance pupils’ beliefs
about their capability to avoid smoking. The effective
arms* * enhanced participants’ self-confidence in their
ability to avoid smoking and supporting their relatives
and peers to avoid or quit smoking, trained them in this
and allowed them to practice the acquired skills in role-
plays and in the presence of professionals such as teachers
or health professionals . One effective arm® established
school-based support groups for the trained participants
even after the intervention completion. The ineffective
arm® trained pupils, using filmed real-life scenarios, to
refuse smoking offers after explaining smoking harms
and encouraged them to leave smokers when they smoke.
However, authors acknowledged that condensing these
activities over a short period due to time and resources
constraints may have contributed to its ineffectiveness.

All arms involved enabling adolescents to make an
informed and conscious decision to remain non-smokers
(intention theoretical domain). Although the intention
to smoke markedly reduced in 10 arms, adolescents’
ability to translate this good intention to action by staying
never-smokers at the end of the follow-up was demon-
strated only in 5 effective arms.* * %2 One effective**
and three ineffective®™ ** *7 interventions did not report
changes in adolescents’ intention to smoke.

The identity and social role domain was coded in seven
arms, four were effective. In the ineffective arms,42 ||
participants were required to make public commitments
inside school to avoid smoking and discuss smoking
harms with peers, but it was unclear if this commitment
was obligatory by school or voluntary. The effective
arms™ ** ** % allowed pupils who never smoked to make
a self-conscious voluntary intention to be identified as
non-smokers, be role-models and take active roles in
persuading their relatives or peers to avoid smoking.

Training on coping strategies with anxiety and depres-
sion and stress-management (emotion management
domain) was provided in six arms, only one** was effective.
Only this effective arm allowed participants to practice
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the acquired skills and burn out techniques like physical
activities and hobbies through enhancing adolescents’
accessibility to some relevant facilities in the community.

The domains of personal-goals, behavioural regula-
tion or optimism were only used in one intervention,
which was effective. This intervention encourage pupils
to set proximal and distal goals for themselves, then
educated them on how smoking hinders achieving their
goals and how a better quality of life could be obtained
without smoking (personal-goals setting domain). It also
enhanced them to monitor their usage of free time and
emotional reaction, trained them on anxiety and anger
management, encouraged them to use their free time to
practice hobbies and exercises to beat boredom; enabled
them to overcome accessibility constraints to leisure facili-
ties (behavioural regulation domain). The same interven-
tion also stimulated pupils’ self-confidence that they will
win sports competitions and have a healthy and bright
future by avoiding smoking (optimism domain).

The reinforcement domain was used in three arms,
through social rewards for never-smokers. The effective
interventions™ * rewarded pupils (as well as teachers
and parents in one arm)*’ who maintained non-smoking
behaviour until the end of follow-up by announcing their
names in school newsletters and posters, to encourage
others to imitate them. The ineffective arm** rewarded
winners of schools’ competition for the best anti-smoking
presentations and essays, without publishing their
smoking status, by giving them schools’ smoking-control-
committee membership.

Intervention functions

Table 6 illustrates the interventions effectiveness in rela-
tion to the involved intervention functions. All trials
used education and training functions to deliver the above-
explained theoretical domains of knowledge and skills.
Besides explaining smoking-related illness, effective
interventions discussed other (addictive, emotional and
environmental) consequences of primary and secondary
smoking, using memorable educational methods such as
group discussion, role-plays and videos.

All effective arms involved the persuasion function,
through illuminating disadvantages and advantages of
smoking using real-life scenarios in role-plays or videos
followed by debate or group discussion on that; then
training pupils to balance the disadvantages and advan-
tages of smoking before deciding to smoke or not. The
persuasion function in ineffective arms was limited to
explaining biological hazards of smoking using animal
experiments,” showing pictures of smoking-related
illnesses™ or discussing reasons for refusing smoking
offers only from pupils’ perspective.*’

The incentivisation function was under-represented in
the included interventions but used more in the effec-
tive arms. Only social incentives were used, as no finan-
cial incentives were offered in any included intervention.
The discussion above about the reinforcement domain

explains the difference between the used incentives in
the effective and ineffective arms.

No intervention used the coercion function. No trial
reported using or creating an expectation of punish-
ments of smokers, even when smoking inside schools.

The included interventions showed limited use of
the restrictive function but this was used more in effec-
tive arms; through preventing pupils, teachers, visitors
and parents from smoking inside or around school
premises. In the effective arms, the anti-smoking policy
went beyond school boundaries to the wider environ-
ment through disseminating the national anti-smoking
policy and enhancing its implementation by community
members,” or advocating banning tobacco advertise-
ments through pupil-signed petitions directed to the
government.”’ The two ineffective arms* *® established
smoking control committees aiming to support anti-
smoking activities and banning smoking inside schools,
butitwas unclear if the anti-smoking policy was enforced
or not.

The included arms showed limited use of the model-
ling function, which was only included in effective inter-
ventions, through declaring pupils who never smoked as
role-models, then training them to discuss smoking harms
with their peers. One effective arm™ declared teachers
and parents plus pupils who never smoked as role-
models. The effective interventions used peer-educators
who never smoked to: chair, stimulate, summarise and
present outcomes of group activities and run formal peer
educational sessions inside classes. Their role in the effec-
tive arms also included: (1) sharing personal experience
on making friendships without smoking; (2) illustrating
(through role-plays and videos) positive attitude toward
non-smoking and ways to resist peers and social pres-
sure to smoke; (3) leading informal discussion outside
classes with smoker and non-smoker pupils about various
smoking consequences. Whereas peer-educators, with
unreported smoking status, were used only in two ineffec-
tive arms, mainly to assist* or deliver*? formal educational
sessions on smoking harms inside classes or to speak to
smoker pupils outside classes.

The environmental reconstructing function was identi-
fied in four arms, only one was effective.”” ** The effec-
tive arm™ °* encouraged social norms against smoking
through establishing smoke-free initiatives run by a
smoking-prevention-committee, which consists of pupils
who never smoked and formally promised to support
their peers to avoid smoking. Their activities went beyond
schools to include pupils’ home and neighbourhood
environments. Whereas this function in ineffective arms,
when existed, was limited to school celebration of the
World No-Smoking-day** or producing school-posters
discouraging smoking.** Two ineffective arms*** estab-
lished a school smoking-related committee but the role
of this committee was unexplained. One ineffective inter-
vention® reported taking additional efforts to prevent
pupils’ exposure to smoking at home without explaining
how.
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Only two arms, one of which® was effective, considered
the enablement intervention function, through improving
pupils’ capability (beyond training and education) and
opportunity to remain never-smokers. The effective arm™
offered smoking prevention, quitting and counselling
services at schools for smoker and non-smoker parents,
teachers and pupils. Whereas in the ineffective arm®* this
function was limited to the provision of school-based quit-
ting services for smoker pupils only.

DISCUSSION

We found that importing effective interventions does not
guarantee effectiveness if the cultural appropriateness
of interventions was not incorporated properly. Paying
less attention to cultural tailoring made some interven-
tions effective in one context and ineffective in another
context even when the two-targeted population share the
same ethnicity but live in different countries.

No intervention used all the 17 theoretical domains.
Although arms that involved the least number of domains
were ineffective, the review concluded that using more
domains does not guarantee effectiveness. The knowl-
edge, intention, skills and belief on consequences theo-
retical domains were involved in all interventions. The
commonly used domains in the effective intervention are
social influence; attention and decision process; memory;
identity and social role; followed by the beliefs about capa-
bility; emotion management; and environmental context
and resources domains. The optimism, behavioural regu-
lation and personal-goals domains were only used in the
effective interventions.

None of the included interventions used all the BCW
intervention functions. All interventions included the
education and training functions, at least. Coercion was
the only unused function in all interventions. All effec-
tive interventions used persuasion besides education and
training functions. The effective arms used these three
functions alone* or combined with either restriction®’
or modelling function only* or with all other functions
except the coercion function.”

Enhancing capability, motivation and opportunities to avoid
initiating smoking

The effective interventions enhanced pupils’ psycho-
logical capability to maintain non-smoking behaviour
through the following: (1) raising their awareness of
the environmental, social, psychological and addictive
consequences of smoking in addition to its impact on
health; (2) adequately exposing and providing access to
information about smoking consequences to pupils in
schools through posters, booklets and newsletters; (3)
explaining the emotion that makes adolescents smoke
and training pupils on monitoring, managing and coping
with emotional reactions, anger, stress, depression and
anxiety; (4) improving pupils’ skills in resisting smoking
offers in their societies by illustrating these skills, giving
them opportunities to practice these skills, providing

feedback on their performances and exploring ways to
improve their skills; (5) advising them on how to recog-
nise, analyse and react to direct and indirect pressures to
smoke from peers, family, advertisements and adults; and
(6) building pupils’ confidence so that they can compete
in sports and have a healthy future if they refrain from
smoking.

The physical opportunities for pupils to initiate smoking
were minimised in the effective interventions through:
(1) establishing and enforcing anti-smoking policies that
prohibit smoking inside schools by teachers, parents
and visitors before pupils; and (2) engaging community
members to enforce the national anti-smoking policies.

The effective arms considered reducing pupils’ social
opportunities to initiate smoking through: (1) exposing
pupils to non-smoking role-models in schools; (2)
pointing out important individuals in the pupils’ society
who never smoked; (3) involving non-smokers in videos,
pictures and role-plays at schools to demonstrate skills
that enhance non-smoking; (4) representing smokers in
unfavourable images repeatedly through these means at
schools to deter pupils from smoking; (5) encouraging
pupils who have never smoked to present themselves as
role-models who could inspire others to emulate; (6)
training and empowering these pupils to persuade others
inside and outside schools to avoid smoking; (7) providing
consultation on friendship enhancement without having
to smoke and encourage sharing experience on that; (8)
allowing sufficient time for practicing peer-education
skills with feedback from professionals; (9) applying peer-
pressure to create positive attitudes toward non-smoking;
and (10) encouraging obtaining social support from
teachers, parents or friends on smoking avoidance.

To influence pupils’ beliefs of what is bad and good
about smoking and strengthen their conscious intention
(reflective motivation) not-to-smoke, the effective inter-
ventions used the followings: (1) balancing the advantages
and disadvantages of smoking and non-smoking after
explaining those using engaging educational methods;
(2) comparing the emotional reasons behind smoking
with the psychological consequences of smoking; (3)
considering parents’ disapproval of smoking; and (4)
setting distal personal goals, discuss how smoking might
hinder achieving that, then making a conscious decision
not-to-smoke, setting that as a personal goal and providing
written or verbal commitment to avoid smoking. Effective
arms also enhanced pupils’ self-confidence in remaining
non-smokers and encouraged those who never smoked to
make a conscious voluntary intention to be recognised as
role-models.

Additionally, the effective interventions involved the
following to influence pupils’ reflex responses and
emotional reactions to their urges, desires, needs and
wishes (automatic motivation) to smoke. (1) Encouraging
pupils to monitor their free time usage and emotional
reaction. (2) Discussing useful methods of enjoying free
time without smoking. (3) Improving access to afford-
able community services to facilitate practicing leisure,
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hobbies and physical activities to release pupils’ negative
emotions and beat boredom. (4) Rewarding pupils (also
teachers and parents if possible) who never smoked, at
least socially through announcing their names on news-
letters to encourage others to imitate them.

Strengths

The strengths of this review are the comprehensive
search of SBSPI in multiple databases, grey literature and
reference lists with no restrictions on dates. Experts were
consulted. Double-checking 25% of the included and
excluded abstracts and full text for eligibility with a high
agreement rate. It is improbable that key interventions
were missed. Reviewing RCTs that used smoking outcomes
from 7712 baseline never-smokers, provided clear indica-
tions of whether interventions are effective. The multiple
explorations of these trials to identify the dimensions,
approaches and strategies for cultural appropriateness;
theoretical constructs; and intervention functions.

Limitations

The review authors could have introduced further bias by
making assumptions during data extraction and analysis,
but the consistency of the findings and low heterogeneity
in comparison suggest that the conclusions are reliable.

Only 11 trials met the eligibility criteria of this review;
probably because of constrained resources to implement
long-term high-quality school-based interventional RCTs
on smoking prevention in LMICs, or the small number
of publications due to the limited experience and inac-
cessibility to international databases or language barriers.
Other systematic reviews'* '” * % jdentified a similar
gap and limitations of RCTs from LMICs including short
follow-up periods, pupils’ attrition, performance bias
and poor reporting of findings. Limited financial and
human resources in LMICs were important recognised
barriers.*! °° %

Although self-reporting is a valid and stable indicator
for identifying smoking status in many contexts,” °' its
sensitivity and specificity vary by age, gender and culture.®
Adolescents, especially girls, might underreport their
smoking where smoking is culturally unacceptable®®;
or overreport where smokers are considered mature
and impressive.”! ® %% Aq all the included interven-
tions relied only on self-reporting of smoking status, the
outcomes assessment might not be completely accurate.
Using biochemical measures for validating self-reporting
improves outcomes assessments®’ but is challenged by the
constrained resources available in LMICs, as other studies
have identified,'* 1740426970

High risk or poor reporting of attrition bias in some
studies is another limitation. Better reporting of attrition
rates with attrition analysis and adjustment of findings
could have helped in better explanations of interventions’
effectiveness.”’ Poor reporting of fidelity and implemen-
tation quality without process evaluation in some studies
is another limitation. Assessing the extent of delivering
interventions as planned through process evaluations

could have minimised bias in interpreting the effective-
ness of these complex-interventions and explaining why
the effectiveness varies across contexts.” 72

Other limitations of the review are that three trials
were excluded because the findings were unavailable in
English or Arabic. Findings were not always disaggregated
by gender. This restricted determining if the same or
different interventions are needed to prevent both male
and female adolescents from smoking initiation. Inconsis-
tency, across the included trials, in reporting the changes
in smoking status restricted quantitative synthesis of the
findings in this review. The limited available informa-
tion about cultural adaptation of interventions restricted
further exploration of when ‘deep cultural appropriate-
ness’ is achieved.

Implication for research

This review has highlighted that there are still gaps in the
evidence on what influences the effectiveness of SBSPIs
in LMICs. More long-term RCTs on smoking prevention
at schools should be conducted in LMICs, with good
attention to measures to reduce attrition, detection and
selection bias. Further research is required to test inter-
vention functions and theoretical constructs that would
be effective in each gender. The web, smartphones or
social media were not used to deliver any of the included
interventions, despite the global increase in adolescents’
usage of these modern technologies.” ™ Researchers
should explore the feasibility, acceptability and effective-
ness of using these technologies for modern methods in
school-based interventions in LMICs.

Using standardised trial designs, definitions of smoking
status and methods of measuring and reporting interven-
tions outcomes, would allow quantitative data synthesis in
future reviews for meta-analysis. Standardising key study
design features would enable researchers in LMICs to use
and thus enhance researching and publishing evidence
on this topic. Research should gather information on
barriers, requirements and cost of developing and imple-
menting SBSPIs in LMICs and their cost-effectiveness.
Funding for researching these gaps is crucial to accel-
erate the global control of the smoking pandemic.

CONGCLUSION

We concluded that effective interventions focused more
on improving adolescents’ psychological capability to
remain never-smokers and reducing their (social and
physical) opportunities and (reflective and automatic)
motivations to smoke, compared with ineffective trials.
Effective interventions achieved that through: (1) raising
awareness of various consequences of smoking using
engaging methods and accessible information sources.
(2) Improving refusal skills of smoking offers, through
demonstration, practice and feedback on performance.
(8) Advising pupils on how to recognise, analyse and react
to direct and indirect pressure to smoke. (4) Enhancing
pupils’ self-confidence and ability to make a conscious
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decision to remain never-smokers, make that a personal
goal and obtain social support for that. (5) Restrict
smoking inside schools. Repeatedly presenting smokers
in negative images. (6) Social rewarding of never-smokers
and using them as role-models. Peers’ education and pres-
sure against smoking. (7) Encouraging pupils to consider
parents’ disapproval of smoking. (8) Facilitating useful
free time usage and negative emotions control.

We also concluded that interventions’ effectiveness
is influenced by deep cultural adaptation, using top-
down and bottom-up approaches. Inconsistency, across
included trials, in reporting the changes in smoking
status hindered quantifying the weight of the role of each
of these items in interventions’ effectiveness.

Author affiliations

"Leeds Institute of Health Sciences, University of Leeds, Leeds, UK

ZUniversal Basic Income Leeds Lab, Leeds, UK

®Department of Biomedical Technology, King Saud University, Riyadh, Saudi Arabia
“Head of MedGebra Centre for Research Consultations, Epidemiologist and
Community Medicine Specialist, MedGebra Centre for Research Consultations,
Utrecht, The Netherlands

SHealth Sciences, University of York, York, UK

Contributors MB-B, HE and BB conceived the review. MB-B, AA and HA completed
screening and extraction of data. MB-B, HE, BB and RH devised the analysis plan
and AA and HA provided support for analyses. MB-B wrote the text. HE, BB, RH

and TE supervised the whole review process. All authors critically revised the
manuscript for intellectual content and advised on the publication process. All
authors read and approved the final version of the review. MB-B is the guarantor of
the paper.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. All data
relevant to the study are included in the article or uploaded as supplementary
information. The data sets analysed in the current study are available from the
corresponding author (MB-B) upon reasonable request.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability
and responsibility arising from any reliance placed on the content. Where the
content includes any translated material, BMJ does not warrant the accuracy and
reliability of the translations (including but not limited to local regulations, clinical
guidelines, terminology, drug names and drug dosages), and is not responsible
for any error and/or omissions arising from translation and adaptation or
otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Maryam Ba-Break http://orcid.org/0000-0002-2961-9259
Tim Ensor http://orcid.org/0000-0003-0279-9576

Helen Elsey http://orcid.org/0000-0003-4724-0581

1

20

21

22

23

24

25

26

WHO. Global health estimates 2014 summary tables: estimated
deaths by cause, age and sex 2000-2012. Geneva: Switzerland:
World Health Organization, 2014.

WHO. Global strategy to accelerate tobacco control: advancing
sustainable development through the implementation of the WHO
FCTC 2019-2025. World Health Organization; 2019. Available:
https://www.who.int/fctc/cop/g-s-2025/advance-copy-gs-2025.pdf?
ua=1? [Accessed 23 Oct 2019].

WHO. Noncommunicable diseases. fact sheet. W H Organisation,
2018.

WHO. WHO report on the global tobacco epidemic, raising taxes on
tobacco. Geneva: World Health Organization, 2015.

WHO. Mpower: a Policy Package To Reverse The Tobacco Epidemic.
Switzerland The World Health Organization; 2008.

WHO. Global status report on noncommunicable diseases 2014:
attaining the nine global noncommunicable diseases targets; a
shared responsability. Geneva The World Health Organization;
2014.

WHO. Global action plan for the prevention and control of
noncommunicable diseases 2013-2020. Geneva, Switzerland World
Health Organization; 2013.

WHO. WHO report on the global tobacco epidemic, 2013: enforcing
bans on tobacco advertising, promotion and sponsorship. 2013.
Available: http://www.who.int/tobacco/global_report/2013/en/
[Accessed 01 May 2019].

Thomas RE, McLellan J, Perera R. Effectiveness of school-based
smoking prevention curricula: systematic review and meta-analysis.
BMJ Open 2015;5:e006976.

Shackleton N, Jamal F, Viner RM, et al. School-based interventions
going beyond health education to promote adolescent health:
systematic review of reviews. J Adolesc Health 2016;58:382-96.
Onrust SA, Otten R, Lammers J, et al. School-based programmes
to reduce and prevent substance use in different age groups: what
works for whom? Systematic review and meta-regression analysis.
Clin Psychol Rev 2016;44:45-59.

Schreuders M, Nuyts PAW, van den Putte B, et al. Understanding the
impact of school tobacco policies on adolescent smoking behaviour:
a realist review. Soc Sci Med 2017;183:19-27.

de Kleijn MJJ, Farmer MM, Booth M, et al. Systematic review of
school-based interventions to prevent smoking for girls. Syst Rev
2015;4:109.

Thomas RE, McLellan J, Perera R. School-based programmes

for preventing smoking. Cochrane Database Syst Rev
2013;2013:CD001293.

Thomas R, Perera R. School-based programmes for preventing
smoking. Cochrane Database Syst Rev 2006:CD001293.

Thomas R. School-based programmes for preventing smoking.
Cochrane Database Syst Rev 2002:CD001293.

Georgie J M, Sean H, Deborah M C, et al. Peer-led interventions

to prevent tobacco, alcohol and/or drug use among young people
aged 11-21 years: a systematic review and meta-analysis. Addiction
2016;111:391-407.

Isensee B, Hanewinkel R. Meta-analysis on the effects of the smoke-
free class competition on smoking prevention in adolescents. Eur
Addict Res 2012;18:110-5.

Wiehe SE, Garrison MM, Christakis DA, et al. A systematic review of
school-based smoking prevention trials with long-term follow-up. J
Adolesc Health 2005;36:162-9.

Bauld L, Brandling J, Templeton L. Facilitators and barriers to the
delivery of school-based interventions to prevent the uptake of
smoking among children: A systematic review of qualitative research
march 2009. 2009.

Buhler A. Meta-analysis on the effectiveness of german life skills
programs in substance abuse prevention. Kindheit Und Entwicklung:
Zeitschrift Fur Klinische Kinderpsychologie 2016;25:175-88.

Nishio A, Saito J, Tomokawa S, et al. Systematic review of school
tobacco prevention programs in African countries from 2000 to 2016.
PLoS One 2018;13:e0192489.

Kumar N, Janmohamed K, Jiang J, et al. Tobacco cessation in

low- to middle-income countries: a scoping review of randomized
controlled trials. Addict Behav 2021;112:106612.

Huriah T, Dwi Lestari V. School-based smoking prevention in
adolescents in developing countries: a literature review. Open Access
Maced J Med Sci 2020;8:84-9.

Michie S, Atkins L, West R. The behaviour change wheel: a guide to
designing interventions. Vol. 26. Great Britain: Silverback Publishing,
2014: 332.

Atkins L, Francis J, Islam R, et al. A guide to using the theoretical
domains framework of behaviour change to investigate
implementation problems. Implement Sci 2017;12:77.

Ba-Break M, et al. BMJ Open 2023;13:€066613. doi:10.1136/bmjopen-2022-066613

15


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2961-9259
http://orcid.org/0000-0003-0279-9576
http://orcid.org/0000-0003-4724-0581
https://www.who.int/fctc/cop/g-s-2025/advance-copy-gs-2025.pdf?ua=1?
https://www.who.int/fctc/cop/g-s-2025/advance-copy-gs-2025.pdf?ua=1?
http://www.who.int/tobacco/global_report/2013/en/
http://dx.doi.org/10.1136/bmjopen-2014-006976
http://dx.doi.org/10.1016/j.jadohealth.2015.12.017
http://dx.doi.org/10.1016/j.cpr.2015.11.002
http://dx.doi.org/10.1016/j.socscimed.2017.04.031
http://dx.doi.org/10.1186/s13643-015-0082-7
http://dx.doi.org/10.1002/14651858.CD001293.pub3
http://dx.doi.org/10.1002/14651858.CD001293.pub2
http://dx.doi.org/10.1002/14651858.CD001293
http://dx.doi.org/10.1111/add.13224
http://dx.doi.org/10.1159/000335085
http://dx.doi.org/10.1159/000335085
http://dx.doi.org/10.1016/j.jadohealth.2004.12.003
http://dx.doi.org/10.1016/j.jadohealth.2004.12.003
http://dx.doi.org/10.1026/0942-5403/a000202
http://dx.doi.org/10.1026/0942-5403/a000202
http://dx.doi.org/10.1371/journal.pone.0192489
http://dx.doi.org/10.1016/j.addbeh.2020.106612
http://dx.doi.org/10.3889/oamjms.2020.4336
http://dx.doi.org/10.3889/oamjms.2020.4336
http://dx.doi.org/10.1186/s13012-017-0605-9

27 Giriffin KW, Botvin GJ. Evidence-based interventions for preventing 51 Perry CL, Stigler MH, Arora M, et al. Prevention in translation:
substance use disorders in adolescents. Child Adolesc Psychiatr Clin tobacco use prevention in India. Health Promot Pract 2008;9:378-86.
N Am 2010;19:505-26. 52 Mohammed M, Eggers SM, Alotaiby FF, et al. Effects of a

28 Kreuter MW, Lukwago SN, Bucholtz RDDC, et al. Achieving cultural randomized controlled trial to assess the six-months effects of
appropriateness in health promotion programs: targeted and tailored a school based smoking prevention program in Saudi Arabia.
approaches. Health Educ Behav 2003;30:133-46. Preventive Medicine 2016;90:100-6.

29 Castro FG, Barrera M Jr, Holleran Steiker LK. Issues and challenges 53 Wen X, Chen W, Lu C, et al. Process evaluation on a health
in the design of culturally adapted evidence-based interventions. promotion model regarding smoking prevention among Chinese
Annu Rev Clin Psychol 2010;6:213-39. secondary school students. Zhonghua Liu Xing Bing Xue Za Zhi

30 WB. Historical classifications of countries by income. 2017. 2007;28:224-8.

Available: https://datahelpdesk.worldbank.org/knowledgebase/ 54 Resnicow K, Reddy SP, James S, et al. Comparison of two school-
articles/378834-how-does-the-world-bank-classify-countries based smoking prevention programs among South African high
[Accessed 01 Jan 2018]. school students: results of a randomized trial. Ann Behav Med

31 Al-sheyab NA, Alomari MA, Shah S, et al. “Class smoke-free” pledge 2008;36:231-43.
impacts on nicotine dependence in male adolescents: a cluster 55 Caan W, Cassidy J, Coverdale G, et al. The value of using schools as
randomized controlled trial. J Subst Use 2016;21:566-74. community assets for health. Public Health 2015;129:3-16.

32 Higgins JP, Green S. Cochrane handbook for systematic reviews of 56 Brown T, Platt S, Amos A. Equity impact of interventions and
interventions version 5.1.0 [updated march 2011]. The Cochrane policies to reduce smoking in youth: systematic review. Tob Control
Collaboration, 2008. 2014;23:€98-105.

33 Popay J. Guidance on the conduct of narrative synthesis in 57 Hale DR, Fitzgerald-Yau N, Viner RM. A systematic review of
systematic reviews. A product from the ESRC methods programme effective interventions for reducing multiple health risk behaviors in
version. Vol 1. 2006: 92. adolescence. Am J Public Health 2014;104:e19-41.

34 Nakagawa S, Cuthill IC. Effect size, confidence interval and statistical 58 Langford R, Bonell C, Jones H, et al. The World Health Organization’s
significance: a practical guide for biologists. Biol Rev Camb Philos health promoting schools framework: a cochrane systematic review
Soc 2007;82:591-605. and meta-analysis. BMC Public Health 2015;15:130.

35 Fritz CO, Morris PE, Richler JJ. Effect size estimates: current use, 59 Kreuter MW, McQueen A, Boyum S, et al. Unmet basic needs and
calculations, and interpretation. J Exp Psychol Gen 2012;141:2-18. health intervention effectiveness in low-income populations. Prev

36 Borenstein M, Hedges LV, Higgins JPT, et al. Converting among Med 2016;91:70-5.
effect sizes, in introduction to meta-analysis. John Wiley & Sons, 60 Wills TA, Cleary SD. The validity of self-reports of smoking: analyses
2009: 45-9. by race/ethnicity in a school sample of urban adolescents. Am J

37 Chinn S. A simple method for converting an odds ratio to effect size Public Health 1997;87:56-61.
for use in meta-analysis. Stat Med 2000;19:3127-31. 61 Bauman KE, Koch GG. Validity of self-reports and descriptive and

38 Seal N. Preventing tobacco and drug use among Thai high school analytical conclusions: the case of cigarette smoking by adolescents
students through life skills training. Nurs Health Sci 2006;8:164-8. and their mothers. Am J Epidemiol 1983;118:90-8.

39 Perry CL, Stigler MH, Arora M, et al. Preventing tobacco use 62 Dolcini MM, Adler NE, Ginsberg D. Factors influencing agreement
among young people in India: project MYTRI. Am J Public Health between self-reports and biological measures of smoking among
2009;99:899-906. adolescents. J Res Adolesc 1996;6:515-42.

40 Reddy KS, Arora M, Perry CL, et al. Tobacco and alcohol use 63 Valladolid-Lopez M del C, Barrientos-Gutiérrez T, Reynales-
outcomes of a school-based intervention in New Delhi. Am J Health Shigematsu LM, et al. Evaluating the validity of self-reported smoking
Behav 2002;26:173-81. in mexican adolescents. BMJ Open 2015;5:e007485.

41 Tahlil T, Woodman RJ, Coveney J, et al. Six-months follow-up of 64 Dietz NA, Arheart KL, Lee DJ, et al. Identifying misclassification
a cluster randomized trial of school-based smoking prevention in youth self-reported smoking status: testing different
education programs in aceh, indonesia. BMC Public Health consent processes of biological sample collection to capture
2015;15:1088. misclassification. Drug Alcohol Depend 2015;149:264-7.

42 Wen X, Chen W, Gans KM, et al. Two-year effects of a school- 65 Patrick DL, Cheadle A, Thompson DC, et al. The validity of self-
based prevention programme on adolescent cigarette smoking reported smoking: a review and meta-analysis. Am J Public Health
in guangzhou, china: a cluster randomized trial. Int J Epidemiol 1994;84:1086-93.
2010;39:860-76. 66 Ng N, Weinehall L, Ohman A. “If | don’t smoke, I’'m not a real man’-

43 Marsiglia FF, Kulis SS, Booth JM, et al. Long-term effects of -indonesian teenage boys” views about smoking. Health Educ Res
the keepin’ it real model program in mexico: substance use 2007;22:794-804.
trajectories of guadalajara middle school students. J Prim Prev 67 Mermelstein R, Colby SM, Patten C, et al. Methodological issues
2015;36:93-104. in measuring treatment outcome in adolescent smoking cessation

44 Motamedi M, Caldwell L, Wegner L, et al. Girls just want to know studies. Nicotine Tob Res 2002;4:395-403.
where to have fun: preventing substance use initiation in an under- 68 Arora M, Stigler MH, Reddy KS. Effectiveness of health promotion
resourced community in South Africa through healthwise. Prev Sci in preventing tobacco use among adolescents in India: research
2016;17:700-9. evidence informs the National tobacco control programme in India.

45 Lotrean LM, Loghin CR, Popa M, et al. Smoking prevention for Glob Health Promot 2011;18:9-12.
adolescents in Romanian schools. Asian Pac J Cancer Prev 69 Flay BR. School-based smoking prevention programs with the
2013;14:7017-21. promise of long-term effects. Tob Induc Dis 2009;5:6.

46 CDC. Global youth tobacco survey (GYTS), an overview. Global 70 Peirson L, Ali MU, Kenny M, et al. Interventions for prevention
Tobacco Surveillance System Data (GTSSData); 2016. Available: and treatment of tobacco smoking in school-aged children and
https://nccd.cdc.gov/gtssdata/Ancillary/Documentation.aspx?SUID= adolescents: a systematic review and meta-analysis. Prev Med
1&DOCT=1 [Accessed 13 Dec 2018]. 2016;85:20-31.

47 Resnicow K, Zhang N, Vaughan RD, et al. When intraclass 71 Hoffmann TC, Glasziou PP, Boutron |, et al. Better reporting of
correlation coefficients go awry: a case study from a school-based interventions: template for intervention description and replication
smoking prevention study in South Africa. Am J Public Health (tidier) checklist and guide. BMJ 2014;348:bmj.g1687.
2010;100:1714-8. 72 Moore GF, Audrey S, Barker M, et al. Process evaluation of

48 Chou C-P, Li Y, Unger JB, et al. A randomized intervention of complex interventions: medical research council guidance. BMJ
smoking for adolescents in urban Wuhan, China. Prev Med 2015;350:h1258.
2006;42:280-5. 73 Park BK, Calamaro C. A systematic review of social networking sites:

49 Chen L, ChenY, Hao Y, et al. Effectiveness of school-based innovative platforms for health research targeting adolescents and
smoking intervention in middle school students of linzhi tibetan and young adults. J Nurs Scholarsh 2013;45:256-64.
guangzhou han ethnicity in china. Addict Behav 2014;39:189-95. 74 Savci M, Aysan F. Technological addictions and social

50 Castro FG, Barrera M, Martinez CR. The cultural adaptation of connectedness: predictor effect of internet addiction, social media
prevention interventions: resolving tensions between fidelity and fit. addiction, digital game addiction and smartphone addiction on social
Prev Sci 2004;5:41-5. connectedness. Dusunen Adam 2017;30:202-16.

16 Ba-Break M, et al. BMJ Open 2023;13:¢066613. doi:10.1136/bmjopen-2022-066613


http://dx.doi.org/10.1016/j.chc.2010.03.005
http://dx.doi.org/10.1016/j.chc.2010.03.005
http://dx.doi.org/10.1177/1090198102251021
http://dx.doi.org/10.1146/annurev-clinpsy-033109-132032
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries
http://dx.doi.org/10.3109/14659891.2015.1112848
http://dx.doi.org/10.1111/j.1469-185X.2007.00027.x
http://dx.doi.org/10.1111/j.1469-185X.2007.00027.x
http://dx.doi.org/10.1037/a0024338
http://dx.doi.org/10.1002/1097-0258(20001130)19:22<3127::aid-sim784>3.0.co;2-m
http://dx.doi.org/10.1111/j.1442-2018.2006.00275.x
http://dx.doi.org/10.2105/AJPH.2008.145433
http://dx.doi.org/10.5993/ajhb.26.3.2
http://dx.doi.org/10.5993/ajhb.26.3.2
http://dx.doi.org/10.1186/s12889-015-2428-4
http://dx.doi.org/10.1093/ije/dyq001
http://dx.doi.org/10.1007/s10935-014-0380-1
http://dx.doi.org/10.1007/s11121-016-0654-3
http://dx.doi.org/10.7314/apjcp.2013.14.11.7017
https://nccd.cdc.gov/gtssdata/Ancillary/Documentation.aspx?SUID=1&DOCT=1
https://nccd.cdc.gov/gtssdata/Ancillary/Documentation.aspx?SUID=1&DOCT=1
http://dx.doi.org/10.2105/AJPH.2009.160879
http://dx.doi.org/10.1016/j.ypmed.2006.01.002
http://dx.doi.org/10.1016/j.addbeh.2013.09.026
http://dx.doi.org/10.1023/b:prev.0000013980.12412.cd
http://dx.doi.org/10.1177/1524839906289222
http://dx.doi.org/10.1016/j.ypmed.2016.06.032
http://dx.doi.org/17649651
http://dx.doi.org/10.1007/s12160-008-9072-5
http://dx.doi.org/10.1016/j.puhe.2014.10.006
http://dx.doi.org/10.1136/tobaccocontrol-2013-051451
http://dx.doi.org/10.2105/AJPH.2014.301874
http://dx.doi.org/10.1186/s12889-015-1360-y
http://dx.doi.org/10.1016/j.ypmed.2016.08.006
http://dx.doi.org/10.1016/j.ypmed.2016.08.006
http://dx.doi.org/10.2105/ajph.87.1.56
http://dx.doi.org/10.2105/ajph.87.1.56
http://dx.doi.org/10.1093/oxfordjournals.aje.a113620
http://dx.doi.org/10.1136/bmjopen-2014-007485
http://dx.doi.org/10.1016/j.drugalcdep.2015.01.024
http://dx.doi.org/10.2105/ajph.84.7.1086
http://dx.doi.org/10.1093/her/cyl104
http://dx.doi.org/10.1080/1462220021000018470
http://dx.doi.org/10.1177/1757975910393163
http://dx.doi.org/10.1186/1617-9625-5-6
http://dx.doi.org/10.1016/j.ypmed.2015.12.004
http://dx.doi.org/10.1136/bmj.g1687
http://dx.doi.org/10.1136/bmj.h1258
http://dx.doi.org/10.1111/jnu.12032
http://dx.doi.org/10.5350/DAJPN2017300304

	Systematic review of intervention functions, theoretical constructs and cultural adaptations of school-­based smoking prevention interventions in low-­income and middle-­income countries
	Abstract
	Introduction﻿﻿
	Methods
	Search strategy and trial selection
	Data extraction and management
	Data synthesis
	Patient and public involvement

	Results
	Interventions characteristics
	Primary-outcomes
	Risk of bias
	Cultural appropriateness
	Theoretical constructs
	Intervention functions

	Discussion
	Enhancing capability, motivation and opportunities to avoid initiating smoking
	Strengths
	Limitations
	Implication for research

	Conclusion
	References


