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Adolescents have the unhealthiest diets of all age groups [1–4], and most adolescents do not 

meet the national guidelines for physical activity (PA), spending too much time being 

sedentary [4]. These behaviours can lead to obesity and increase the risk of a range of non-

communicable diseases (NCDs) such as diabetes, cancer, and heart disease in later life [5–

7]. There is an additional challenge with adolescents as they are in a developmental stage 

where a sense of autonomy develops and many adolescents are resistant to interventions that 

they feel impede their independence [8]. In response to the poor health behaviours of 

adolescents, as well as the unique challenges associated with changing the behaviours of this 

group, a range of interventions have been developed and tested. Many of these focussed on 

giving diet or PA education and are often school-based [9–13]. In the context of the studies 

included in this review, education components include classroom-based lectures, face-to-

face provision of information, or teaching through printed materials or digital media. Other 

interventions for improving adolescents’ health behaviours are community-based [14–16] 

and may include parental or family involvement [17, 18]. Recently, however, there has been 

an explosion in the use of digital interventions to improve health behaviours.

In the last few years, internet usage and smartphone ownership have seen a worldwide 

increase; approximately 90% of adults in the US and UK use the internet and 91% of 

millennials in these countries own smartphones [19]. US data from 2015 suggested that 92% 

of adolescents accessed the internet daily, with 24% saying that they were online almost 
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constantly [20]. In addition, the advent of fitness trackers such as Fitbit® has introduced a 

new platform for motivating people to be physically active, although evidence for their 

effectiveness is limited [21]. Digital means of communication are considered to be 

acceptable to adolescents, and a review of text messaging interventions for preventing 

obesity in adolescents confirmed this [22]. Given the nearly universal accessibility of digital 

media in high income countries, as well as the affordability and scalability of interventions 

using these platforms, it is not surprising that there is now considerable interest in 

developing digital interventions for behaviour change.

To develop effective interventions that result in sustained change to the health behaviours of 

adolescents, it is necessary to understand which elements of such interventions are effective. 

A systematic review of digital interventions for increasing PA in adolescents, published in 

2011, found that such interventions could produce small but significant increases in PA, and 

that they were most effective when combined with other delivery methods such as face-to-

face contact [23]. Since then, there has been a rapid change in the way adolescents use 

digital media, coinciding with an increase in the number of digital interventions that have 

been developed. For example, social media platforms such as Snapchat[24] and Instagram 

[25] have been launched since 2010, and are widely used amongst young people. In 

addition, the popular running app ‘Zombies, Run!’ was launched in 2012 and gained record-

breaking popularity [26]. The dynamic nature of the digital world and the ways in which it is 

used by adolescents mean that up-to-date reviews of evidence are required to understand the 

factors that influence the effectiveness of digital interventions for improving the diet and PA 

behaviours of adolescents.

More recently, Lappan et al. reviewed RCTs of interventions that included text messages, 

websites or smartphone apps that aimed to improve diet, physical activity or BMI in children 

or adolescents [27]. They found that digital platforms often supported improvements in diet 

and physical activity, and sometimes in body weight or BMI. The authors also concluded 

that it was important to use a behaviour change theory to design digital interventions for 

improving health behaviours. In our review, we contributed to the growing body of 

knowledge on digital interventions for improving the health behaviours of adolescents. Our 

search was not limited to RCTs, or to any specific form of digital intervention. We aimed to 

identify specific intervention components that characterise the more successful 

interventions.

As well as assessing the effectiveness of these interventions with regard to improving diet 

and PA, it is imperative to understand the cost-effectiveness of each approach [28]. 

Evaluation of cost-effectiveness assesses whether an intervention is a good use of resources 

and, in healthcare, can be calculated as cost per quality-adjusted life year (QALY). We 

aimed to take a very broad definition and, were they available, would include any data about 

the cost of a given intervention. Digital platforms are often regarded as representing a cost-

effective resource for intervention [29, 30]. Healthcare interventions delivered digitally have 

been found to be cost-effective [31, 32], but data for cost-effectiveness of behaviour change 

interventions are lacking [32]. Therefore, this review aimed to collate cost-effectiveness data 

presented in included publications
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Aims

The aim of this review was to synthesise evidence on the effectiveness of digital 

interventions to improve diet quality and increase PA in adolescents, to identify the most 

effective intervention components and to assess the cost-effectiveness of these interventions.

The following questions were addressed:

1) How can digital interventions be used to improve quality of diet and increase 

physical activity in adolescents, and which intervention features characterise 

successful interventions?

2) How cost-effective are such interventions?

Methods

Study selection

The methods for this systematic review followed best practice guidelines for the conduct of 

systematic reviews, developed by the Centre for Reviews and Dissemination (CRD) [33]. 

First, a search was carried out in November 2015 by an information specialist using 

electronic databases MEDLINE, PsycINFO, CINAHL, PubMed Central, Embase, ERIC, the 

NHS EED and CENTRAL with no restrictions on date of publication (from earliest available 

through November 2015). A combination of MeSH and free text terms were selected in 

order to find publications pertaining to adolescent health behaviours, nutrition, PA, and 

specifically intervention studies that aimed to improve them. The complete search strategy is 

in Appendix A.

After removing duplicates, this search led to the identification of 6,791 publications, which 

were independently screened by two researchers (TR and CJ) who compared the titles and 

abstracts against the inclusion and exclusion criteria listed in Table 1. A total of 31 

publications reporting on 26 studies met review inclusion criteria (Figure 1). Reference lists 

of included studies were screened for additional publications that might address review 

questions. In addition, experts in the field were consulted to identify further relevant 

publications, which resulted in one additional publication so the review included a total of 

32 publications reporting on 26 studies.

Studies were selected if they met inclusion criteria based on study design, target population, 

intervention type and study outcomes. All included studies described an intervention study 

using an experimental or quasi-experimental design, with or without a control group. Given 

the relative paucity of studies, we took a decision to include studies without a control group 

despite the increased risk of bias, but took account of this bias in the narrative synthesis. 

Observational studies were not included. Included interventions were aimed at adolescents, 

using the WHO definition of 10-19 years, and were conducted in any setting. The 

interventions described were digital, which could include use of websites, mobile phones or 

smartphones, email, personal digital assistants, social media or any multicomponent 

intervention that included these. Only studies that reported change from baseline in a dietary 

and/or PA behaviour were included.
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Data extraction and quality assessment

Data were extracted using a form designed to capture the key content of each study. 

Concurrent with data extraction, a quality assessment was applied to each study. For this, a 

quality rubric was designed according to the quality assessment criteria described by the 

CRD [33]. The checklist was tailored to this review and aimed to assess risk of bias resulting 

from study design, randomisation, blinding, selection, attrition, assessment, intervention 

fidelity, analysis and handling of confounding. Risk of bias scores ranged from -7 to +5 and 

level of risk of bias as presented in Table 4 was classified according to these scores. Studies 

with a score between -2 and +2 were categorised as having a medium risk of bias. Scores 

below -2 and above +2 were determined to have a low and high risk of bias respectively. The 

process of data extraction and quality assessment was performed by a single researcher 

(TR), and a second researcher (CJ) independently reviewed one in three studies (n=9) and 

there was good agreement between the two researchers. Quality scoring of all studies is 

presented in Appendix B.

Data synthesis

Review findings are reported in accordance with PRISMA guidelines [34] and a meta-

analysis was not possible due to considerable heterogeneity in study design, study quality, 

intervention design, and study population [33].. Summary tables were produced describing 

the characteristics of included studies, their results and quality assessment (Tables 3, 4). In 

both tables, studies were grouped by the primary type of digital medium used to deliver the 

intervention. These groups were determined after reviewing all studies, and included website 

interventions, text message interventions, games and apps, email interventions, social media 

interventions and multi-component interventions that included a digital element,. If an 

intervention used multiple digital elements, it was grouped according to the element whose 

aim was to effect behaviour change rather than, for example, to collect data or act as a 

reminder. Within each group, studies were listed in chronological order by date of 

publication.

Once compiled, tables were used to examine the effectiveness of the various types of 

intervention in improving dietary and PA behaviours of adolescents. As the studies were 

grouped by type of digital platform, this factor was closely examined as a first step. 

Individual intervention features were also analysed to determine which of these were most 

often associated with efficacy, and in what conditions. Here, all of the features of each 

intervention were listed in Table 3. Many of these, such as goal-setting, appeared in multiple 

studies allowing for comparison of studies that included the same component. Other features 

were unique to a particular study and these were also listed in the table. Data about 

participant engagement were also examined. Data related to cost-effectiveness, if available, 

were also assessed.

Results

The results of this systematic review are presented as a narrative synthesis. Of the 26 

included studies, more than half (n=15) were website interventions, four were delivered via 

text message, three were games or apps, one was delivered via email, one used social media 
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and three were multi-component interventions. Two studies reported dietary outcomes only, 

ten reported PA outcomes, and 15 reported results for both diet and PA. The earliest study 

was published in 2004, with 21 of the 27 studies being published since 2010. The majority 

of studies were targeted at a general population of adolescents (age 10-19) and five were 

targeted at a specific at-risk population. There was considerable variation in the risk of bias 

between studies, but selection bias and handling of confounding most consistently fell into 

the high risk category. None of the 26 included studies used random sampling and one study 

adequately adjusted for confounding. A summary table of bias scoring is in Appendix B. 

The results for intervention effectiveness are grouped by digital platform and described 

below.

Website interventions (n = 15)

Ten of the 15 website intervention studies were randomised controlled trials and only one 

study did not use a control group. Despite this, most of the studies had a medium or high 

risk of bias, with only two of the 15 website intervention studies being rated as having a low 

risk. Details about trial design are presented in Table 3 and risk of bias scores are shown in 

Table 4. A summary of the outcomes of all website intervention trials is presented in Table 

2. Eleven of the 15 interventions that were delivered via websites assessed both dietary and 

PA outcomes. Two of these studies found no significant improvements in diet or PA [35, 36]. 

Four of these 11 had inconclusive results; in two, the main reason was the lack of a control 

group [37, 38] and in one, the study had a medium risk of bias and only reported results in 

line graphs, requiring some interpretation [39]. Here, a website and counselling intervention 

was trialled with obese African American girls and one obese parent. Both groups showed a 

significant decrease in overeating, and the intervention group showed a decrease in fattening 

foods that was sustained to 18 months, but not 24 months. The final study with inconclusive 

results had a low risk of bias. This Dutch study tested the effectiveness of a computer-

tailored intervention that consisted of health information, an assessment of behaviour, 

tailored feedback and an option to set a health goal. There were improvements in some 

dietary behaviours at four months post-intervention, but none were sustained at two years 

[40]. For PA, there was a significant decrease in step count from baseline amongst the 

intervention group, but a subgroup analysis showed a significant increase in participation in 

sport outside of school. Due to these mixed results, it cannot be concluded that this 

intervention was either effective or ineffective.

Five of the 11 website interventions that targeted both diet and PA resulted in significant 

improvements, and for one of these, the only significant result was for sedentary behaviour. 

This study had a medium risk of bias and tested a website intervention that was targeted at 

patients of a diabetes clinic in America [41]. The website provided nutrition education and 

included weekly challenges, goal-setting, skill-building, a reward system and feedback. 

Participants were also encouraged to use a pedometer for self-monitoring. This study 

showed a significant decrease in sedentary behaviour of 2 hours per day at 6 months and 12 

months. There was no change in % calories from fat or servings of fruit and veg per 1000 

calories.
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Four website interventions resulted in significant improvements for both diet and PA, and 

one had a high risk of bias. This consisted of eight 40-minute educational sessions delivered 

via Blackboard.com [42]. The other three had a medium risk of bias. The first of the 

medium-risk studies was targeted at Chinese-American adolescents and their parents [43]. 

Website content was tailored to participants’ stage of change and aimed to increase self-

efficacy. Parents were given three short coaching sessions to support their children. At the 

end of the intervention, there was an increase in fruit and vegetable intake as well as in PA 

and both changes were sustained at eight months. The second medium risk study was an 

intervention targeted at American adolescents and used a website that provided information 

about nutrition and PA, videos, recipes and a blog [44]. Participants were also asked to set 

one goal per week. At the end of the eight-week study, the intervention group showed a 

significant increase in vegetable consumption. Both the intervention and the control groups 

showed a highly significant increase in PA. Thirdly, an American study trialled a Boy Scout 

badge programme with a physical activity intervention arm and a dietary intervention arm, 

which were compared. The study did not include a control group. Groups received ‘mirror-

image’ website interventions that employed goal-setting and rewarded those who met their 

goals with a badge [45, 46]. This trial showed only short-term (1 month) seasonal increases 

in exercise amongst the group that received the PA intervention. This group also showed a 

significant increase in low-fat vegetable consumption at 6 months compared to those who 

received the dietary intervention.

Three of the website interventions aimed to increase PA only. One was a part of the 

HELENA study, set in Austria, Belgium, Greece, Germany and Sweden, and had a medium 

risk of bias [47, 48]. This website collected data about physical activity behaviours and 

psychological determinants, and provided tailored advice based on this. This study showed 

significant increases in some measures of PA (cycling for transportation, moderate activity 

in leisure time, vigorous activity in leisure time and total moderate and vigorous physical 

activity). The other two PA interventions employed self-monitoring via accelerometers and 

websites that allowed for self-monitoring and provided support. The first had a medium risk 

of bias and included low active adolescents in the Netherlands [49]. This study showed a 

relative decrease in sedentary behaviour. The second was targeted at American adolescents 

and had a low risk of bias [50]. Over the study period, those using the activity meter and 

website showed a level of PA that was higher than those using the activity meter alone.

One trial targeted improvement of dietary behaviours only. This trial was another part of the 

HELENA study mentioned above, but focused on diet rather than PA. Similar to the PA 

programme, the website collected information via baseline survey about dietary behaviours 

and provided tailored advice. This intervention had a high risk of bias and showed a small, 

but not sustained, decrease in dietary fat [51].

Text message interventions

Of the four text message interventions, three aimed to increase PA and one focussed on 

dietary behaviours. The dietary intervention used a text message fruit and vegetable diary 

along with a nutrition education component, and had a high risk of bias. The text message 

intervention did not have a significant effect, but the intervention as a whole with nutrition 
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lessons did show a significant increase in fruit and vegetable consumption [52]. Another 

with a high risk of bias was a PA intervention based in Hong Kong that had a website 

element and also sent text messages from a ‘virtual friend’ [53]. There was a significant 

increase in PA from baseline in the intervention group, and engagement with the text 

message component was much better than with the website.

The other two text message interventions had a medium risk of bias and aimed to increase 

PA. The first was targeted at adolescents with type 1 diabetes in New Zealand, and consisted 

of pedometers and weekly text messages [54]. This intervention did not show any significant 

effects for PA. The second was set in England, and the majority (70%) of participants were 

girls aged 16-19 [55]. It compared the effectiveness of ‘affective’ text messages 

(highlighting the way exercise can make a person feel) against ‘instrumental’ text messages 

(highlighting the instrumental gains of regular exercise, such as maintaining a healthy 

weight). Here, there was a statistically significant increase in reported PA amongst those 

who were inactive at baseline for the affective text message group.

Games and Apps

Three studies reported on gamified interventions, and all of them had a medium risk of bias. 

One was based in Canada and targeted patients of an endocrinology clinic [56]. This 

intervention consisted of a cycling video game attached to a stationary bike and used 

listening to music whilst riding the stationary bike as a control condition. Here, the control 

arm showed significantly better attendance and time spent doing vigorous activity than the 

intervention condition. It is not clear from the publication why listening to music may have 

led to better adherence than a video game. The second gamified intervention was based in 

America and consisted of two video games that aimed to increase knowledge about energy 

balance [57]. The only significant result was an increase in consumption of fruit by 0.05 

pieces per day compared to a decrease in consumption amongst control participants. The 

third was set in New Zealand and compared two popular PA apps against a control group, 

where participants were simply given the app and asked to use it three times per week [58]. 

Here, neither the ‘Zombies, Run! 5k training app’ nor ‘Get Running’ showed any significant 

effects for outcomes of PA in adolescents, although the sample size for this study was very 

small (n=51).

Email-delivered intervention

There was one intervention that used email to promote fruit and vegetable consumption and 

PA amongst American girls age 15-17 [59]. This study had a high risk of bias, and is the 

earliest study in this review, being published in 2004. This intervention did not show any 

significant changes to dietary or PA behaviours at one-year follow-up.

Social media intervention

One study used Facebook as the primary mode of delivery [60]. This was a low risk of bias 

study conducted in America, and aimed to increase PA amongst adolescents who were not 

meeting guidelines. The Facebook page was open to participants and a parent, and provided 

informational content and weekly private messages to encourage exercise. While the 
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intervention showed a significant increase in self-reported leisure-time PA, there were no 

significant results for total PA as measured by accelerometer.

Multi-component interventions with a digital element

Three multi-component interventions including a digital element were conducted in 

Australian secondary schools. All aimed to improve diet and PA in adolescents who were 

from areas of lower socioeconomic status. The schools ran programmes that included a 

number of different non-digital components as well as a digital element. While these 

interventions were not primarily digital, we took the decision to include them in this review 

as the digital element of each study was a particular focus to the researchers and they 

reported on use of these components specifically. Non-digital intervention components 

included nutrition lessons, parental involvement, sport sessions and self-monitoring. The 

first study included emails for additional support, the second text messaging, and the third 

used a smartphone app and website to support behaviour change.

The intervention that included emails showed a significant increase in step count among 

those who were classified as ‘low active’ at baseline[61]. This was a high risk of bias study, 

while the other two had a medium risk. The intervention that included text messaging, and 

was targeted at girls, did not show any significant improvements in diet or PA [9, 62–64]. 

The intervention that used a smartphone app and was targeted at boys showed a significant 

reduction in sweetened beverage consumption only [65], with 63% reporting using the app.

Features of effective interventions

Most (n=22) interventions included diet or PA education, and eight of these resulted in a 

significant improvement in at least one behaviour [39, 41, 42, 44, 65–68]. Educational 

elements generally consisted of providing information about the importance of healthy 

behaviours as well as instruction on how to eat a healthy diet or do enough physical activity. 

One study showed that a nutrition education element alone resulted in a significant 

improvement in diet while additional intervention components did not provide further 

benefit [52]. Some studies with educational elements did not show significant results, or 

were inconclusive [9, 11, 36, 40, 60], but findings of this review suggest that health 

education is a potentially valuable component for interventions aimed at improving health 

behaviours of adolescents. This may be delivered through a range of media including 

websites, tailored advice pages, classroom education, or social media.

Goal-setting and self-monitoring were very common components of digital interventions, 

and these two elements appeared to be most effective when paired. A total of 11 studies used 

goal-setting, and 14 used self-monitoring; of these, six interventions used both. Crucially, 

almost all the interventions that included goal setting showed a significant improvement in at 

least one measure of diet [40, 52, 57, 69], physical activity [41, 49] or both [44, 65, 68]. 

Self-monitoring was less effective without goal setting [9, 36, 54, 70].

Parental or family involvement was also an important factor in some of the interventions. 

Most interventions that included this showed some significant improvement in behaviour 

[10, 38, 39, 41, 43, 60, 65]. However, in interventions where parents were supposed to 

participate, but did not, there was little intervention effect [9, 11, 57, 67]. In addition to 
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parental engagement, data on participants’ engagement with the intervention can provide 

useful insight into the ways in which behaviour change can be supported. Of the 26 studies 

included in this review, only four did not report any data on implementation or engagement 

[38, 42, 55, 57]. For all other studies, available process data are reported in Table 4. Due to 

the variation in data reported and in intervention components, generalisations about 

engagement and implementation could not be drawn.

Cost effectiveness

None of the studies included a cost-effectiveness analysis or any discussion about the cost of 

the interventions.

Discussion

Despite the recent popularity in using digital media to improve dietary and PA behaviours, 

little is known about their effectiveness amongst adolescents. This review has found some 

evidence that website interventions can effect diet and physical activity behaviour change 

amongst adolescents. However, these changes are often not sustained in the medium or long 

term. This may be partially due to the variability in engagement with interventions, as shown 

in Table 4. While implementation and engagement were not consistently reported, a number 

of studies published some data about acceptability or use of the digital intervention and this 

variation was sometimes related to intervention effectiveness [39, 45, 46]. There is a marked 

lack of evidence for other digital approaches to behaviour change, including text messages, 

email, smartphones and social media. Despite these gaps, this review showed that particular 

intervention features, namely health education, goal setting, self-monitoring and targeting to 

specific populations, can lead to improved diet and physical activity behaviours in 

adolescents.

Effectiveness of digital interventions for improving diet and physical activity behaviours of 
adolescents

This review showed that digital interventions can be effective in improving the diet and 

physical activity behaviours of adolescents, although these changes are often not sustained in 

the longer term. The largest evidence base exists for website-delivered interventions. 

Regarding other digital media, there is much interest in developing smartphone apps for 

changing health behaviours. As this is a new area, there is a paucity of evidence for their 

effectiveness and this review did not find any significant results for app interventions. 

However, one of the school-based multicomponent interventions in Australia that included a 

smartphone app did find a significant reduction in sweetened beverage consumption [65]. 

We cannot draw conclusions about text messages or emailing because there were few 

intervention studies that employed these means of communication and most were ineffective 

at changing behaviours.

Features of effective interventions

Whatever the digital platform, the evidence from this review suggests that there are 

components that most often characterise effective digital interventions for health behaviour 

change in adolescents. Firstly, while educating adolescents using a range of methods on the 
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importance of good diet and PA habits is not enough to change behaviour, it is an important 

element of effective interventions. It is also clearly beneficial to encourage adolescents to set 

specific diet or PA goals and to provide a means by which progress can be monitored. 

Examples of approaches to achieving this are pedometers, food diaries, exercise logs, and 

weight loss trackers.

A component that was sometimes associated with significant improvements in diet and/or 

PA was parental involvement. This agrees with the findings of a systematic review 

conducted in 2014 on interventions to prevent childhood obesity. In that review, Kelishadi et 

al concluded that familial involvement was amongst the key intervention components that 

encouraged significant improvement in children’s health behaviours [71]. As discussed 

above, most interventions that included a parental element showed significant improvement, 

but in cases where parents did not participate, their adolescent children failed to improve 

their health behaviours. Therefore, intervention design might consider whether it is likely 

that the target population could benefit from an additional component aimed at adolescents’ 

parents.

Cost-effectiveness

In developing public health interventions, it is important to consider their cost-effectiveness, 

so this review aimed to extract and analyse cost data from included studies. Unfortunately, 

cost-effectiveness is often not assessed in any formal way, and none of the 32 publications 

included in this review reported cost-effectiveness data on their interventions. Furthermore, 

the heterogeneity of interventions precludes the synthesis of general conclusions about cost 

because most interventions included other components in addition to the digital platform and 

because some studies required participants to have their own technology while others 

provided the necessary devices. This is a clear gap in the literature, and should be addressed 

in future public health intervention trials. As digital platforms are assumed to provide an 

opportunity for low-cost, scalable interventions, this is especially relevant.

Strengths and limitations

This review followed established guidance on the conduct of systematic reviews [33]. The 

literature search was comprehensive, and designed to capture a wide range of digital 

interventions for improving the health behaviours of adolescents. The screening process was 

undertaken by two independent researchers, and final lists were compared to reduce the 

chance of omitting any relevant studies. Data extraction was rigorous and used a data 

extraction form that was piloted at the start of the review. Similarly, quality criteria were 

clearly defined from the outset, so the quality assessment process was consistent and 

transparent. Only one reviewer carried out all data extraction, but in order to reduce bias a 

second reviewer assessed one in three studies and there was agreement about results and 

conclusions in every case.

There was considerable heterogeneity between studies included in this review. While they 

could be grouped reasonably well by digital media platform, there was still variation within 

these groups with regards to intervention content, duration, intensity, setting, target 

population and outcome measures. The heterogeneity of studies meant that a meta-analysis 
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was not feasible. However, a narrative synthesis was carried out, grouping interventions by 

digital platform, and then examining the frequencies of key features of each intervention to 

look for trends.

While most included studies were randomised controlled trials, the majority (19 of 27) had a 

medium to high risk of bias overall. Common sources of bias were small sample size, 

participant selection bias and poor handling of confounding factors in data analysis. A 

source of bias in many systematic reviews is publication bias, which results from the fact 

that studies with positive findings are more likely to be published than studies that do not 

show an effect. For this review, only published studies were included, but consultation with 

experts did not reveal any unpublished works that should be included.

Conclusions

Digital media are widely accessed by adolescents, and may represent a scalable and 

inexpensive opportunity for engaging this group in behaviour change. The findings of this 

review suggest that digital interventions that include health education, goal-setting, self-

monitoring, and parent involvement can produce significant improvements in the dietary and 

PA behaviours of adolescents. This is particularly the case with interventions using websites 

as this platform represented 15 of the 27 included studies. There is less evidence for the 

effectiveness of other digital platforms such as apps, text messages and social media, despite 

the constantly growing number of interventions using these resources, due to the paucity of 

well-designed trials of these interventions. Smartphone-based interventions are widely 

accessible and low-cost, and make use of resources already used by most adolescents. 

Therefore, it is important that more high-quality trials be conducted and published in the 

academic literature, and apps that have already been developed should be formally trialled in 

order to inform the development of future behaviour change interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow diagram of study
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Table 1
Inclusion and exclusion criteria

Criteria Justification

Inclusion • Interventions with and without a control 
group

• Participants fall within the specified age 
range of 10-19

• Digital interventions including smartphone 
applications, websites, text messaging, 
social media, email and PDA use

• Studies that measure a diet or PA outcome 
at two or more time points, and where one 
measurement is a baseline measure

• Any setting

• Any population of adolescents

• While lack of a control increases bias, excluding 
these papers would result in a less comprehensive 
review

• This review is focused on adolescents

• This review aims to determine the effectiveness of 
digital interventions specifically

• This review is looking at interventions that effect a 
change, so baseline and follow-up measures are 
required

• In order to be as comprehensive as possible, inclusion 
is not limited by setting or population group

Exclusion • Observational studies

• Studies that do not report change in any 
dietary or PA outcomes

• Interventions that do not include a digital 
component

• Papers published in a language other than 
English

• Interventions that aimed to treat disordered 
eating

• This is a review of interventions

• Change in diet and PA are the primary outcome 
measures

• This review aims to determine the effectiveness of 
digital interventions

• Translation resources are not available

• Promotion of healthy diet and adequate levels of 
physical activity requires different strategies to what 
would be appropriate for the treatment of an eating 
disorder
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Table 2

Summary of website intervention trial results*

Result of intervention Number of studies (reference numbers in brackets)

PA Sedentary behaviour Diet

Significant improvement 5 [42–44, 47, 48, 50] 2 [41, 44] 3 [42–44]

No change 3 [35, 36, 41] 0 3 [35, 36, 41]

Inconclusive 6 [38–40, 45, 49, 67] 0 4 [38–40, 51]

*
The number of trials in each cell of the table do not add up to the number of trials in this category as many appear more than once.
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