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ABSTRACT

Issue Addressed: Few previous reviews have identified the characteristics of effective digital health behaviour change inter-
ventions for children and/or adolescents. This systematic review aimed to identify and report the characteristics, including the
theoretical bases and the incorporated behaviour change techniques (BCTs).

Methods: CINAHL Ultimate (EBSCO), MEDLINE (Ovid), PubMed, ProQuest, and Web of Science were searched to identify
intervention studies published in international academic peer-reviewed journals between January 2002 and May 2024 inclusive.
Only studies that used a randomised controlled trial (RCT) study design to evaluate interventions were eligible for inclusion in
this review. Studies were reviewed independently by two researchers to assess the risk of bias and extract data.

Results: There were 17 study articles that met the eligibility criteria for inclusion. Twenty interventions were evaluated in
the 17 articles. Ten interventions were considered to be effective and incorporated one or more of the following BCTs: (1)
shaping knowledge, (2) goals and planning, (3) feedback and monitoring, (4) social support, and (5) reward. Eight effective
interventions were based on one or more of the following behaviour change theories: (1) Social Cognitive Theory, (2) Theory
of Planned Behaviour, (3) Transtheoretical Model-Stages of Change, (4) I-Change Model, and (5) Health Action Process
Approach.

Conclusions: Effective interventions incorporated one or more BCTs and most were based on behaviour change theories.

So What? Findings can inform the selection of appropriate behaviour change theories and techniques in the development of
future interventions for children and/or adolescents.

1 | Introduction

Individuals of different ages and backgrounds use digital tech-
nologies for different purposes, including communication,
leisure, learning, and work [1-4]. Children and adolescents ac-
tively engage with digital technologies for electronic gaming,

social networking, and in their education [4-6], with many re-
quired to have access to tablets, laptop computers, or desktop
computers for learning activities [2, 4].

Health promotion practitioners have capitalised on children and
adolescents’ engagement with digital technologies by developing
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and delivering digital health behaviour change interventions
promoting various health behaviours [7-10]. Digital health be-
haviour change interventions are those that use digital technol-
ogy to promote behaviour change that will maintain or improve
health by preventing and managing health problems [11].
Previous literature reviews have reported the effectiveness of
digital health behaviour change interventions for children and/
or adolescents [8, 9]. However, only a few recent reviews [7, 12]
have reported the characteristics of effective digital interven-
tions including the incorporated behaviour change techniques
(BCTs) and theoretical bases [13].

Behaviour change techniques are observable and replicable
components of an intervention designed to change or redirect
causal processes that influence behaviour [14]. There are cur-
rently 93 BCTs clustered hierarchically into 16 groups within
the Behaviour Change Technique Taxonomy version 1 (BCTTv1)
[15]. A systematic review of Internet-based health behaviour
change interventions [13] reported that those with more BCTs
had larger positive effects on health behaviour outcomes com-
pared to interventions with fewer BCTs.

Behaviour change theories describe and specify the likely de-
terminants of health behaviours that interventions can address
[13]. For example, the Theory of Planned Behaviour (TPB)
[16, 17] describes an individual's behavioural intention as a de-
terminant of their behaviours, and other determinants including
attitude, subjective norms, and perceived behavioural control
are mediated through their behavioural intentions [16, 17].
Intervention developers can design and include specific inter-
vention features that address the determinants specified in the
behaviour change theory. This can enable the development of ef-
fective interventions, as interventions based on extensive use of
behaviour change theories were associated with increased effect
size for health behaviour outcomes [13].

1.1 | Aim

This systematic review aimed to review evidence about the ef-
fectiveness of digital health behaviour change interventions
for children and/or adolescents, and identify and report the
characteristics of the effective interventions which include
the theoretical bases and incorporated behaviour change
techniques.

2 | Methods
2.1 | Eligibility Criteria for Studies
2.1.1 | Types of Studies

Only intervention studies that used a randomised controlled
trial (RCT), randomised clinical trial, cluster RCT, or cluster
randomised clinical trial study design to evaluate digital health
behaviour change interventions for children and/or adolescents
were eligible for inclusion in this systematic review. The in-
cluded studies had to have been published in the English lan-
guage between January 2002 and May 2024 inclusive, and in an
international academic peer-reviewed journal. The start year

(2002) was selected based on evidence from a bibliometric anal-
ysis and scoping review [18] that identified a clear and emerging
trend in digital health behaviour change technologies after the
year 2001 [18]. The included intervention studies were identified
based on the population, intervention, comparator, and outcome
(PICO) framework [19].

2.1.2 | Types of Participants and Settings

Intervention studies with participants of any gender, aged
6-12years (children) and/or 13-20years (adolescents) in any
geographical location and setting were eligible for inclusion in
this systematic review.

2.1.3 | Types of Interventions

Intervention studies included in this systematic review must
have evaluated digital health behaviour change interventions
for children and/or adolescents that included web-based in-
terventions, smartphone applications, social media platforms,
electronic/video games, email, text messages, personal digital
assistants, and/or multi-modal interventions with digital com-
ponents as the primary element of the intervention.

2.1.4 | Types of Comparators

Intervention studies that compared digital health behaviour
change interventions for children and/or adolescents to non-
digital interventions, alternative digital interventions, a
combination of digital and non-digital interventions, or no in-
terventions were eligible for inclusion in this systematic review.

2.1.5 | Types of Outcome Measures

The intervention studies in this systematic review must have
measured outcomes related to any health behaviours and/or
health behaviour determinants. Health behaviour determinants
included, but were not limited to, knowledge, attitudes, beliefs,
self-efficacy, and/or behavioural intentions. The included inter-
vention studies must also have measured outcomes at two or
more time points and where one measurement was a baseline
measure.

2.2 | Search Strategy

A total of five electronic databases were searched, including
CINAHL Ultimate (EBSCO), MEDLINE (Ovid), PubMed,
ProQuest, and Web of Science on May 18, 2024. A three-step
search strategy was used. First, an initial search of CINAHL
Ultimate (EBSCO) and MEDLINE (Ovid) was conducted using
search terms that represent the main concepts of this system-
atic review topic. Second, identification of key words in the title
and abstract of the studies identified from the initial search was
conducted. Finally, a second search across all five electronic da-
tabases using the key words and the original search terms was
performed. The primary researcher (KK) conducted the initial
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search, identified key words in the studies' titles and abstracts,
and completed the second search across all five electronic data-
bases. The full search strategy for each electronic database is in
Appendix A.

The search was complemented by searching trial registries
(KK) for ongoing studies. A hand search of published litera-
ture was also conducted (KK). Reference lists of all selected
study articles were also screened (KK) to identify additional
studies. All search results were managed using EndNote X9
software.

2.3 | Selection of Studies

Duplicate study articles were removed manually or with
EndNote's duplicate identification tool. All remaining studies
were screened over two phases. Phase 1 involved independently
screening the titles and abstracts to exclude irrelevant studies
(KK). In Phase 2, two researchers (KK and MC) independently
performed full-text screening. Both followed the pre-specified
eligibility criteria to include or exclude studies, and the rea-
sons for exclusion were recorded. Disagreements in the selec-
tion process were discussed between the researchers to reach
consensus. All study articles were tracked using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram [20].

2.4 | Risk of Bias Assessment

Version 2 of the Cochrane Collaboration's tool for assessing risk
of bias in randomised trials (RoB 2) [21] was used to assess the
risk of bias of each study. This tool consists of five risk of bias
domains including (1) randomisation process, (2) deviations
from the intended interventions, (3) missing outcome data, (4)
measurement of the outcome(s), and (5) selection of the reported
results [21]. The risk of bias in all five domains were judged as
‘high risk’, ‘some concerns’, or ‘low risk’ [21]. The judgements
within each domain were combined to create an overall risk of
bias judgement for each study [21]. Studies were judged to have
a low risk of bias overall if all five domains were judged as ‘low
risk’ [21]. Studies were judged to have some concerns overall if
at least one domain was judged to have ‘some concerns’ but no
domains were judged as ‘high risk’ [21]. Studies were judged to
have a high risk of bias overall if any domains were judged as
‘high risk’ [21]. The assessment of the risk of bias was performed
independently by two researchers (KK and MC). Any disagree-
ments were discussed to reach consensus. A third researcher
(LP or CH) was asked to resolve disagreements when consensus
was not reached. Trial protocols of included intervention stud-
ies were checked for publication dates to confirm that they had
preceded results publication. This was to identify publication
bias in the included intervention studies. The risk of bias of each
study is presented in Table B1 (Appendix B).

2.5 | Data Extraction and Synthesis

Data extraction from the included intervention studies was per-
formed independently by two researchers (KK and MC) using

a standard data extraction form. Differences in extracted data
were discussed to reach consensus. A third researcher (LP or
CH) was asked to resolve disagreements when consensus was
not reached. Characteristics of the included studies and ex-
tracted data from each of the included studies are presented in
Table C1 (Appendix C).

All extracted data were synthesised and presented as a narrative
synthesis due to the methodological heterogeneity of the studies.
The effectiveness of each intervention was determined based on
whether the intervention was deemed to be ‘very promising’,
‘quite promising’, ‘possibly promising’, or ‘non-promising’. This
was determined by changes in the health behaviour outcome/s
and the overall risk of bias of each intervention study [21].
Interventions were deemed to be ‘very promising’ if the associ-
ated intervention study was judged as having a low risk of bias
overall [21], and if there was a significant difference between the
intervention group/s and the comparator/control group for one or
more outcome/s post-intervention in favour of the intervention
group (beneficial effect). Interventions were deemed to be ‘quite
promising’ if the associated intervention study was judged as
having some concerns overall [21], and if there was a significant
difference between the intervention group/s and the compara-
tor/control group for one or more outcome/s post-intervention in
favour of the intervention group. Interventions were deemed to
be ‘possibly promising’ if the associated intervention study was
judged as having a high risk of bias overall [21], and if there was
a significant difference between the intervention group/s and
the comparator/control group for one or more outcome/s post-
intervention in favour of the intervention group. Interventions
were deemed to be ‘non-promising’ if there was no significant
difference between the intervention group/s and the compara-
tor/control group for any outcomes post-intervention. Adverse
effects of the interventions were also identified if reported in the
studies. For the purpose of this systematic review, interventions
that were deemed to be ‘very promising’ or ‘quite promising’
were considered to be effective interventions.

The BCTs incorporated within the interventions were coded in-
dependently by two researchers (KK and MC) according to the
16 groups within the Behaviour Change Technique Taxonomy
version 1 (BCTTv1) [15] and checked for accuracy by a third re-
searcher (LP or CH). If the intervention studies included multi-
ple intervention arms/groups, the behaviour change techniques
were coded for each intervention arm/group. For the purpose
of this systematic review, interventions within an intervention
arm/group were considered to be one intervention. The theo-
retical bases of interventions were identified if reported in the
intervention studies.

3 | Results
3.1 | Search and Selection of Studies

Following duplicates removal, 7127 articles were identified from
all sources. Of these, 7089 articles were deemed irrelevant after
screening titles and abstracts. A full-text screen of the remain-
ing 38 articles identified 17 articles that met the eligibility cri-
teria for inclusion in this systematic review; 21 were excluded
having not met the eligibility criteria. Reasons for exclusion
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included participants' ages (n=6), evaluation of non-digital in-
terventions (n=7), and measurement of non-health behaviour
related outcomes (n=8). A total of 20 interventions were evalu-
ated in the 17 included articles. Figure 1 displays the PRISMA
flow diagram [20], which summarises the process for the search,
screening, and selection of study articles.

3.2 | Characteristics of Included Studies

The 17 included studies [22-38] measured health behaviour out-
comes related to alcohol consumption, drug use, smoking, safe
sex, diet, physical activity, oral health, sleep, and/or screen-time.
Seven studies [25, 26, 30, 32, 33, 35, 36] measured outcomes re-
lated to health behaviour determinants including knowledge,
self-efficacy, attitude, perceived behavioural control, subjective
norms, and/or behavioural intentions. The included studies
[22-38] evaluated digital health behaviour change interven-
tions for children and/or adolescents including web-based
interventions (n=9) [22-26, 31, 33, 36|, multi-modal interven-
tions with digital components (n=8) [28, 30, 32, 34, 35, 37, 38],
video games (n=1) [27], and social media platforms (n=2) [29].
These interventions were compared to non-digital interven-
tions (n=>5) [28, 33, 34, 37, 38], alternative digital interventions

(n=6) [23, 25-27, 32, 36|, a combination of digital and non-
digital interventions (n=1) [31], or no interventions (n=>5)
[22, 24, 29, 30, 35]. Studies were conducted in the Netherlands
(n=5) 22, 24, 30, 33, 35], United States of America (USA; n=7)
[23,25-27,31, 32, 36], Australia (n =2) [34, 38], United Kingdom
(UK; n=1) [28], Iran (n=1) [29], and Denmark (n=1) [37].
The studies occurred within schools (n =12) [22, 24, 26, 28-30,
33-38] or the community (n=>5) [23, 25, 27, 31, 32], and used a
RCT (n=6) [25, 26, 31-33, 37], randomised clinical trial (n=3)
[23, 27, 36], or cluster RCT (n=28) [22, 24, 28-30, 34, 35, 38] study
design. Sample sizes ranged from n =54 to n=3213 and partici-
pants’ ages ranged from 10 to 20years [22-38]. Thirteen studies
[22-27, 29, 30, 33, 35-38] included both male and female partic-
ipants, two studies [32, 34] had male only participants, and two
studies [28, 31] had female only participants. The included stud-
ies [22-38] were published between 2006 and 2022 in a total of
12 journals. Characteristics of included studies are in Table C1
(Appendix C).

3.3 | Risk of Bias

No studies were deemed as having a low risk of bias overall, 13
studies had some concerns overall, and four studies had a high

FIGURE1 | PRISMA flow diagram of study selection [20].
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risk of bias overall. Table B1 summarises the risk of bias of each
study (Appendix B).

3.4 | Effectiveness of Digital Interventions
3.4.1 | Promising Interventions

No interventions were deemed ‘very promising’. Ten interven-
tions [22-30] were deemed ‘quite promising’. In the Netherlands,
a web-based intervention promoting health behaviours related
to alcohol consumption, drug use, smoking, and safe sex signifi-
cantly increased the frequency of safe sex behaviours of adoles-
cents in the intervention group compared to the control group at
4-month follow-up (p =0.001) [22]. Another web-based interven-
tion in the Netherlands significantly lowered smoking initiation
among adolescents aged 14 to 16years in the intervention group
compared to the control group at 6-month follow-up (p=0.05)
[24]. After completing a multi-modal intervention with digital
components in the Netherlands promoting sleep, adolescents
significantly increased sleep knowledge (p <0.05) and improved
attitude (p <0.05) and perceived behavioural control (p <0.05)
relating to sleep compared to the control group [30]. In the USA,
aweb-based program promoting healthy eating and physical ac-
tivity led to a significant increase in the number of adolescents
that consumed three or more servings of vegetables per day
compared to the control group post-intervention (p <0.05) [23].
A web-based program promoting healthy lifestyles and body
mass to Chinese-American adolescents significantly increased
their vegetable and fruit intake (p=0.001), physical activity
(p=0.01), knowledge related to physical activity (p=0.008),
and knowledge related to nutrition (p =0.001) compared to the
control group at follow-up [25]. Another USA web-based inter-
vention promoting healthy food intake and physical activity to
school children significantly improved their outcomes related to
meal planning compared to the control group post-intervention
(p<0.001) [26]; while another USA-based intervention that
delivered two specific video games significantly increased the
fruit and vegetable intake of children compared to the control
group post-intervention (p=0.018) [27]. In the UK, a computer-
generated tailored intervention leaflet promoting dietary intake
of targeted food significantly increased brown bread intake of
adolescent girls compared to the control group at 3-month fol-
low-up (p <0.05) [28]. Finally, in Iran, an intervention delivered
by an online social media platform, with and without social sup-
port, significantly increased the frequency of toothbrushing of
adolescents in the intervention groups compared to the control
group at follow-up (p <0.001) [29].

3.4.2 | Possibly Promising Interventions

There were four interventions [31-34] that were deemed to be
‘possibly promising’ interventions. In the USA, a web-based
behaviour modification program for African-American adoles-
cent girls significantly reduced their intake of fattening foods
compared to the control group at follow-up (p <0.05) [31], while
in another study, a combined in-person and web-based program
for boys significantly increased their fruit juice consumption
(p=0.003), availability of fruit juice at home (p=0.009), and
self-efficacy related to low-fat vegetable consumption (p =0.004)

compared to the control group post-intervention [32]. In the
Netherlands, a web-based intervention promoting physical ac-
tivity among adolescents significantly increased moderate inten-
sity physical activity of adolescent girls compared to the control
group at 3-month follow-up (p=0.04) [33], and significantly re-
duced sedentary time of adolescent boys compared to the control
group at 8-month follow-up (p=0.04) [33]. In Australia, an in-
tervention using smartphone technology significantly reduced
adolescent males' screen-time (p=0.03) and sugar-sweetened
beverage consumption (p =0.01) compared to the control group
at 8-month follow-up [34].

3.4.3 | Non-Promising Interventions

There were six interventions [22, 35-38] judged as ‘non-
promising’. A web-based intervention promoting health be-
haviours related to alcohol consumption, drug use, smoking,
and safe sex to adolescents in the Netherlands delivered in
addition to consultation with a health professional did not sig-
nificantly improve any health behaviours of adolescents com-
pared to the control group at follow-up [22]. An intervention
that delivered computer-tailored feedback messages, with and
without prompt messages, to children in the Netherlands did not
significantly decrease their smoking intentions and smoking be-
haviour compared to the control group at follow-up [35]. In the
USA, a web-based obesity prevention program for adolescents
did not significantly improve their self-efficacy or any health
behaviours compared to the comparison group at follow-up
[36]. In Denmark, a multi-modal nutrition program with digi-
tal components did not significantly increase fruit and vegeta-
ble intake of Danish adolescents compared to the control group
post-intervention [37]. Finally, a multi-modal intervention with
digital components to reduce recreational screen-time of adoles-
cents in Australia did not significantly reduce their screen-time
and did not significantly increase their physical activity com-
pared to the control group post-intervention [38].

3.4.4 | Adverse Effects

Only two intervention studies [22, 33] reported any adverse ef-
fects of the interventions.

The changes in health behaviour outcomes and adverse effects
are provided in Table C1 (Appendix C).

3.5 | Characteristics of Effective Digital
Interventions

In this systematic review, the 10 interventions [22-30] deemed
‘quite promising’ were considered effective interventions.

3.5.1 | Behaviour Change Techniques (BCTSs)

The effective digital interventions [22-30] incorporated one or
more of the following BCTs: (1) shaping knowledge (n=10) [15],
(2) goals and planning (n=+6) [15], (3) feedback and monitoring
(n=8) [15], (4) social support (n=3) [15, 39], and (5) reward and
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threat (reward) (n=1) [15]. Although none of the effective inter-
ventions used threats, only rewards, these techniques are com-
bined in the overarching BCT taxonomy group label according
to the BCCTv1 [15].

3.5.2 | Theoretical Bases

Eight effective digital interventions [23-26, 28-30] were based
on one or more behaviour change theories, including (1) Social
Cognitive Theory [40], (2) Theory of Planned Behaviour [16, 17],
(3) Transtheoretical Model-Stages of Change [41], (4) I-Change
Model [42-44], and (5) Health Action Process Approach [45].

A summary of the BCTs and theoretical bases of the digital in-
terventions is provided in Table C1 (Appendix C).

4 | Discussion
4.1 | Interpretation and Implications

This systematic review identified effective digital interventions
that were based on the Social Cognitive Theory [40], and incor-
porated the BCT shaping knowledge [15]. These findings are
consistent with a previous systematic review [12], which iden-
tified two effective digital interventions for children based on
Social Cognitive Theory [40], and that the BCT shaping knowl-
edge [15] was typically incorporated within effective digital
behaviour change interventions for children. The common use
of the BCT shaping knowledge could be because intervention
developers sought to first ensure children and adolescents had
an understanding of required knowledge, which is needed be-
fore they make changes to their attitude, decision making,
and behaviours. This is consistent with McGuire's Model of
Communication and Persuasion [46]. This systematic review's
findings build on existing evidence for the Social Cognitive
Theory [40] and the BCT shaping knowledge [15], and may be of
interest to developers of future digital health behaviour change
interventions for children and/or adolescents. Intervention de-
velopers can consider using Social Cognitive Theory [40] to form
the theoretical basis of their interventions by addressing chil-
dren and/or adolescents’ knowledge related to specific health
behaviours, as a likely behavioural determinant [40]. This can
be done by incorporating the BCT shaping knowledge [15] into
interventions via health information or education using inter-
active features such as tailored messages, videos, video games,
text, narrated text, graphics, comics, voice overs, and/or knowl-
edge/skill-based games.

This systematic review identified effective digital interven-
tions that were based on Theory of Planned Behaviour [16, 17],
and incorporated the BCTs goals and planning, feedback and
monitoring, social support, and rewards. These findings sup-
port the findings from a systematic review and meta-analysis
of Internet-based health behaviour change interventions
[13], which concluded that interventions based on Theory of
Planned Behaviour and incorporated more BCTs had substan-
tial positive effects on health behaviours. However, the afore-
mentioned systematic review and meta-analysis [13] reviewed

Internet-based health behaviour change interventions that were
not specific to only children and/or adolescents. Therefore, the
contribution of the current systematic review about the Theory
of Planned Behaviour [16, 17] and BCTs represents new evi-
dence to support the use of this theory and techniques in the
development of future digital interventions for children and/
or adolescents.

The current systematic review also identified effective digi-
tal interventions based on the Transtheoretical Model-Stages
of Change [41], I-Change Model [42-44], and Health Action
Process Approach [45]. To the best of the authors' knowledge, no
recent reviews have identified and reported that these theories
were used to form the basis of effective digital interventions for
children and/or adolescents. Therefore, findings from the cur-
rent systematic review about the Transtheoretical Model-Stages
of Change [41], I-Change Model [42-44], and Health Action
Process Approach [45] represent new contributions to the evi-
dence to support their use in the development of future digital
interventions for children and/or adolescents.

4.2 | Strengths and Limitations

A strength of this systematic review is that only intervention
studies that used a RCT, randomised clinical trial, or cluster RCT
study design to evaluate digital health behaviour change inter-
ventions for children and/or adolescents were included. These
study designs present the lowest levels of methodological bias.

Another strength is that the BCTs within the interventions
were coded independently by two researchers according to the
Behaviour Change Technique Taxonomy version 1 (BCTTv1)
[15] and verified by a third researcher. Using an established
coding system and taxonomy helped enhance the rigour of
reporting the BCTs used. The selection of studies, risk of bias
assessment, and data extraction were also conducted inde-
pendently by two researchers to enhance the rigour of the sys-
tematic review.

Due to the methodological heterogeneity of the studies, it was
not possible to conduct a meta-analysis. Instead, all extracted
data were presented as a narrative synthesis. Although the
potential limitations of a narrative synthesis include a lack of
transparency, replicability, and being subject to the interpre-
tation of the authors [47], these limitations were mitigated by
prospectively registering the protocol for this systematic re-
view with specified outcomes. Guidelines on the conduct and
reporting of narrative synthesis of quantitative data were fol-
lowed [48].

Statistically significant differences between the intervention
group/s and the comparator/control group were used to deter-
mine the effectiveness of interventions for the purpose of this
review. Determining effectiveness based on effect sizes of the
interventions would have been preferential; however, some in-
cluded studies did not report effect sizes.

The effective digital health behaviour change interventions in
this review were in studies deemed as having some concerns
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overall in relation to their risk of bias [21]. Therefore, findings
from this review should be interpreted cautiously.

5 | Conclusion

This systematic review has identified the behaviour change the-
ories and techniques that can inform the development of future
digital health behaviour change interventions to improve the
health behaviours of children and/or adolescents.

6 | Other Information
6.1 | Registration

The protocol for this systematic review is registered in the
PROSPERO international prospective register of systematic re-
views (Registration number: CRD42020193494). Reporting of this
systematic review was guided by the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [20].
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Appendix A
Search Strategy
CINAHL Ultimate (EBSCO)

(“digital” OR “digital-based” OR “digital-delivered message*” OR “on-
line” OR “online-based” OR “online-delivered message*” OR “ICT-
based” OR “ICT-delivered” OR “internet” OR “internet-based” OR
“web” OR “web-based” OR “website*” OR “web site*” OR “telecommu-
nication*” OR “email” OR “e-mail” OR “electronic mail” OR “electronic
reminder*” OR “electronic” OR “telephone*” or “phone*” OR “mobile
phone*” OR “cell phone*” OR “cellphone*” OR “cellular phone*” OR
“smart phone*” OR “smartphone*” OR “mobile health” OR “mobile
technolog*” OR “mhealth” OR “ehealth” OR “text messag*” OR “SMS”
OR “short messag* service*” OR “texting” OR “messaging” OR “instant
messag*” OR “mobile application*” OR “mobile app*” OR “app*” OR
“application*” OR “social networking” OR “social media” OR “face-
book” OR “twitter” OR “instagram” OR “snapchat” OR “new media*”
OR “electronic media” OR “social marketing” OR “video game*” OR
“game*” OR “gaming” OR “hand-held” OR “computer*” OR “soft-
ware” OR “laptop*” OR “PDA*” OR “personal digital assistan*”) AND
(“health behaviour*” OR “health behaviour*” OR “healthy behaviour*”
OR “healthy behaviour*” OR “behaviour* change*” OR “behaviour*
change*” OR “healthy behaviour* change*” OR “healthy behavior*
change*” OR “behaviour* response*” OR “healthy behaviour* re-
sponse*” OR “healthy behavior* response*”) AND (“intervention*”
OR “intervention studies” OR “intervention study” OR “intervention
tool*”) AND (“child*” OR “adolescent*” OR “adolescence” OR “teen*”
OR “teenager*” OR “preteen*” OR “pre-teen*” OR “preteenager*” OR
“pre-teenager*” OR “youth*” OR “young people” OR “young person*”)
AND (“knowledge” OR “attitude*” OR “belief*” OR “intention*” OR
“subjective norm*” OR “efficacy” OR “self-efficacy” OR “motivation*”
OR “awareness” OR “perceived awareness”) AND (“randomised con-
trol* trial*” OR “randomized control* trial*” OR “randomised clini-
cal* trial*” OR “randomized clinical* trial*” OR “cluster randomised
control* trial*” OR “cluster randomized control* trial*” OR “cluster
randomised clinical trial*” OR “cluster randomized clinical trial*” OR
“RCT*” OR “cluster RCT*”).

MEDLINE (Ovid)

(“digital” OR “digital-based” OR “digital-delivered message*” OR “on-
line” OR “online-based” OR “online-delivered message*” OR “ICT-
based” OR “ICT-delivered” OR “internet” OR “internet-based” OR
“web” OR “web-based” OR “website*” OR “web site*” OR “telecommu-
nication*” OR “email” OR “e-mail” OR “electronic mail” OR “electronic
reminder*” OR “electronic” OR “telephone*” or “phone*” OR “mobile
phone*” OR “cell phone*” OR “cellphone*” OR “cellular phone*” OR
“smart phone*” OR “smartphone*” OR “mobile health” OR “mobile
technolog*” OR “mhealth” OR “ehealth” OR “text messag*” OR “SMS”
OR “short messag* service*” OR “texting” OR “messaging” OR “instant
messag*” OR “mobile application*” OR “mobile app*” OR “app*” OR
“application*” OR “social networking” OR “social media” OR “face-
book” OR “twitter” OR “instagram” OR “snapchat” OR “new media*”
OR “electronic media” OR “social marketing” OR “video game*” OR
“game*” OR “gaming” OR “hand-held” OR “computer*” OR “soft-
ware” OR “laptop*” OR “PDA*” OR “personal digital assistan*”) AND
(“health behaviour*” OR “health behaviour*” OR “healthy behaviour*”
OR “healthy behaviour*” OR “behaviour* change*” OR “behaviour*
change*” OR “healthy behaviour* change*” OR “healthy behavior*
change*” OR “behaviour* response*” OR “healthy behaviour* re-
sponse*” OR “healthy behavior* response*”) AND (“intervention*”
OR “intervention studies” OR “intervention study” OR “intervention
tool*”) AND (“child*” OR “adolescent*” OR “adolescence” OR “teen*”
OR “teenager*” OR “preteen*” OR “pre-teen*” OR “preteenager*” OR
“pre-teenager*” OR “youth*” OR “young people” OR “young person*”)
AND (“knowledge” OR “attitude*” OR “belief*” OR “intention*” OR
“subjective norm*” OR “efficacy” OR “self-efficacy” OR “motivation*”
OR “awareness” OR “perceived awareness”) AND (“randomised con-
trol* trial*” OR “randomized control* trial*” OR “randomised clinical*

trial*” OR “randomized clinical* trial*” OR “cluster randomised con-
trol* trial*” OR “cluster randomized control* trial*” OR “cluster ran-
domised clinical trial*” OR “cluster randomized clinical trial*” OR
“RCT*” OR “cluster RCT*”).

PubMed

(“digital” OR “digital-based” OR “digital-delivered message*” OR “on-
line” OR “online-based” OR “online-delivered message*” OR “ICT-
based” OR “ICT-delivered” OR “internet” OR “internet-based” OR
“web” OR “web-based” OR “website*” OR “web site*” OR “telecommu-
nication*” OR “email” OR “e-mail” OR “electronic mail” OR “electronic
reminder*” OR “electronic” OR “telephone*” or “phone*” OR “mobile
phone*” OR “cell phone*” OR “cellphone*” OR “cellular phone*” OR
“smart phone*” OR “smartphone*” OR “mobile health” OR “mobile
technolog*” OR “mhealth” OR “ehealth” OR “text messag*” OR “SMS”
OR “short messag* service*” OR “texting” OR “messaging” OR “instant
messag*” OR “mobile application*” OR “mobile app*” OR “app*” OR
“application*” OR “social networking” OR “social media” OR “face-
book” OR “twitter” OR “instagram” OR “snapchat” OR “new media*”
OR “electronic media” OR “social marketing” OR “video game*” OR
“game*” OR “gaming” OR “hand-held” OR “computer*” OR “soft-
ware” OR “laptop*” OR “PDA*” OR “personal digital assistan*”) AND
(“health behaviour*” OR “health behaviour*” OR “healthy behaviour*”
OR “healthy behaviour*” OR “behaviour* change*” OR “behaviour*
change*” OR “healthy behaviour* change*” OR “healthy behavior*
change*” OR “behaviour* response*” OR “healthy behaviour* re-
sponse*” OR “healthy behavior* response*”) AND (“intervention*”
OR “intervention studies” OR “intervention study” OR “intervention
tool*”) AND (“child*” OR “adolescent*” OR “adolescence” OR “teen*”
OR “teenager*” OR “preteen*” OR “pre-teen*” OR “preteenager*” OR
“pre-teenager*” OR “youth*” OR “young people” OR “young person*”)
AND (“knowledge” OR “attitude*” OR “belief*” OR “intention*” OR
“subjective norm*” OR “efficacy” OR “self-efficacy” OR “motivation*”
OR “awareness” OR “perceived awareness”) AND (“randomised con-
trol* trial*” OR “randomized control* trial*” OR “randomised clini-
cal* trial*” OR “randomized clinical* trial*” OR “cluster randomised
control* trial*” OR “cluster randomized control* trial*” OR “cluster
randomised clinical trial*” OR “cluster randomized clinical trial*” OR
“RCT*” OR “cluster RCT*”).

ProQuest

(“digital” AND “health behaviour* change” AND “health behaviour
determinant®” AND “intervention*” AND “child*” AND “adolescent*”
AND “randomized control* trial*” AND “cluster randomized control*
trial*” AND “RCT” AND “cluster RCT”).

Web of Science

(“digital” OR “digital-based” OR “digital-delivered message*” OR “on-
line” OR “online-based” OR “online-delivered message*” OR “ICT-
based” OR “ICT-delivered” OR “internet” OR “internet-based” OR
“web” OR “web-based”) AND (“health behaviour*” OR “health be-
haviour*” OR “healthy behaviour*” OR “healthy behaviour*” OR “be-
haviour* change*” OR “behaviour* change*” OR “healthy behaviour*
change*” OR “healthy behavior* change*”) AND (“intervention*”
OR “intervention studies” OR “intervention study” OR “intervention
tool*”) AND (“child*” OR “adolescent*” OR “adolescence” OR “teen*”
OR “teenager*” OR “preteen*” OR “pre-teen*” OR “preteenager*” OR
“pre-teenager*” OR “youth*” OR “young people” OR “young person*”)
AND (“knowledge” OR “attitude*” OR “belief*” OR “intention*” OR
“subjective norm*” OR “efficacy” OR “self-efficacy” OR “motivation*”
OR “awareness” OR “perceived awareness”) AND (“randomised con-
trol* trial*” OR “randomized control* trial*” OR “randomised clini-
cal* trial*” OR “randomized clinical* trial*” OR “cluster randomised
control* trial*” OR “cluster randomized control* trial*” OR “cluster
randomised clinical trial*” OR “cluster randomized clinical trial*” OR
“RCT*” OR “cluster RCT*”).
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