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eHealth interventions targeting nutrition, physical activity, sedentary behaviour or 

obesity in adults: a scoping review of systematic reviews 

Abstract  

A vast body of evidence regarding eHealth interventions for nutrition, physical activity, 

sedentary behaviour and obesity exists. This scoping review of systematic reviews aimed to 

evaluate the current level of evidence in this growing field. Seven electronic databases were 

searched for systematic reviews published until 27th October 2019. The systematic reviews 

must have included adult participants only, and have evaluated eHealth behavioural 

interventions with the primary aim of changing nutrition, physical activity, sedentary behaviour 

or treating or preventing overweight and obesity. One hundred and six systematic reviews, 

published from 2006 to 2019, were included. Almost all (n=98) reviews evaluated the efficacy 

of interventions. Over half (n=61) included interventions focussed on physical activity, 

followed by treatment of obesity (n=28), nutrition (n=22), prevention of obesity (n=18) and 

sedentary behaviour (n=6). Many reviews (n=46) evaluated one type of eHealth intervention 

only, while 60 included two or more types. Most reviews (n=67) were rated as being of 

critically-low methodological quality. This scoping review identified an increasing volume of 

systematic reviews evaluating eHealth interventions. It highlights several evidence gaps (e.g. 

evaluation of other outcomes, such as reach, engagement or cost-effectiveness), guiding future 

research efforts in this area. 
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Introduction 

The majority of people across the globe are insufficiently physically active, highly sedentary, 

and consume nutrient-poor energy-dense diets which can contribute to overweight or obesity.1-

7 Therefore, there is a need for approaches to address these modifiable behavioural health risk 

factors to treat and prevent obesity, and prevent non-communicable diseases such as 

cardiovascular disease, diabetes, depression and some types of cancers.8-10 For example, 

prolonged sedentary behaviour and low physical activity, combined with dietary risk factors 

account for an estimated 10% of all disability-adjusted life-years globally, and high body mass 

index accounts for an estimated 3.8%.11 Only those intervention types that can be implemented 

at a scale, at an affordable cost, while also demonstrating an adequate level of effectiveness 

will have a meaningful and sustained impact on the global burden of disease.12  Given the 

immense scale of the problem, few approaches are better suited for this challenge than 

electronic health (eHealth) based intervention approaches.13 

 

Globally, there is a commitment to the development and implementation of eHealth 

technologies for the detection, prevention and treatment of disease, and promotion of health 

and wellbeing 14.  eHealth is defined broadly as ‘‘the use of information and communications 

technology, especially the Internet, to improve or enable health and health care’’.15 eHealth 

intervention technologies include websites, computers, smartphone applications (apps), mobile 

text messages, digital games, telehealth, or wearables/monitoring devices.16  eHealth 

technologies provide a unique opportunity for implementation of population wide behavioural 

interventions targeting dietary intake, physical activity and sedentary behaviour. The internet 

is regularly accessed by an estimated 4 billion people worldwide,17 and the adoption of new 

tools such as online social networks has been staggering (e.g., over 2.5 billion Facebook 

users).18 High-speed broadband connections have allowed for information to be rapidly 
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transmitted in visually engaging formats, and the use of online videos and streaming services 

has become standard. It was not until 2007 that smartphones were introduced, but now more 

people access the internet using their phones than they do with a desktop computer.19 With 

smartphones came the proliferation of apps, with half of the nearly 5 billion mobile phone 

users’ worldwide using health apps.20, 21 Such availability of health apps, in turn, stimulated 

the development of a new generation of activity trackers (e.g. Fitbit, Garmin) that automatically 

sync with smartphone apps, and that include functionalities that far surpass traditional 

pedometers.22 Overall, the features and functionality of eHealth technologies offer excellent 

opportunities for the implementation of behaviour change interventions that are scalable and 

affordable.13       

 

Despite the field of behavioural eHealth being relatively young, there has been an exponential 

increase in research in this area since the early 2000s.23 A bibliometric analysis focusing on 

physical activity, sedentary behaviour and diet-related eHealth research demonstrated that in 

2000, only nine papers were published in this area, but in 2016, 363 papers were published.23 

Of all 1712 publications included in that bibliometric analysis, 72% related to physical activity, 

50% to weight, 36% to diet and 10% to sedentary behaviour.23 Given the dramatic growth in 

publications, it is not surprising that the number of systematic reviews evaluating eHealth 

interventions targeting physical activity, sedentary behaviour, nutrition or obesity has also been 

increasing rapidly.  

 

There have been many systematic reviews in this area, however many focus on a narrow sub-

set of the eHealth evidence base, for example, focussing on particular population groups 24 or 

particular types of eHealth technology used, such as the use of online social networks 25, 

gamification 26, computer-tailoring 27, smartphone apps 28, web-based interventions 29, 30, 
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wearables 31, exergames 32, virtual reality 33 and more. While there has undoubtedly been an 

overlap between the different systematic reviews, there may also be gaps in the evidence 

synthesis. Without systematically identifying systematic reviews in this area, it is hardly 

possible to know if any specific, but nonetheless potentially important, research areas within 

this field have been missed by the reviews conducted to date. While other scoping reviews have 

been published in this field,34-37 they have typically focused on one type of behavioural health 

risk factor, or one type of eHealth intervention. The authors are not aware of any scoping review 

on eHealth interventions targeting nutrition, physical activity, and sedentary behaviour 

simultaneously, nor that considers that interventions targeting these behavioural health risk 

factors commonly focus on the treatment or prevention of obesity. A scoping review can 

identify knowledge gaps in the evidence synthesised to date and therefore pave the way for 

further research. A scoping review can also highlight the strengths and limitations (e.g., 

methodological quality) of existing systematic reviews and the potential for a systematic 

review of systematic reviews.38 Therefore, the aim of this scoping review was to examine the 

extent, range and methodological quality of systematic reviews undertaken to evaluate eHealth 

interventions targeting nutrition, physical activity, sedentary behaviour or obesity for adults 

(aged 18 years and older). 

 

Methods 

Protocol 

A scoping review was undertaken using a predefined protocol following the methodological 

framework of Aksey and O’Malley.38 The conduct and reporting of the scoping review is also 

consistent with the Preferred Reporting Items for Systematic reviews and Meta-Analyses 

extension for Scoping Reviews (PRISMA-ScR) Checklist.39 This review is part of a larger 

scoping review protocol which considered systematic reviews including participants of all 
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ages. The current paper presents results of systematic reviews of studies including adults 

only. 

 

Eligibility criteria 

The eligibility criteria were defined using the PICOS (Population, Intervention, Comparison, 

Outcome, Study Design) format. Eligibility for the review was: 

Participants: Human participants of all ages were considered for inclusion in the larger 

scoping review protocol. This paper is restricted to systematic reviews that only included 

adults (aged 18 years or over or defined as ‘adult’ participants only by the authors). 

Systematic reviews including children only, or both adults and children, were excluded. 

Interventions:  eHealth behavioural interventions with the primary aim of changing     

nutrition, physical activity, sedentary behaviour or treating or preventing overweight and 

obesity. ‘eHealth interventions’ included those that used websites; computers; email; 

mobile/smartphones (apps or text messages); digital games; telehealth or monitoring devices 

as a component of the behavioural intervention. The included systematic reviews must have 

focused solely on eHealth interventions, but the individual eHealth interventions included in 

the systematic reviews did not need to be solely delivered using eHealth for inclusion.  

Comparators: No specific comparators were required for inclusion in the scoping review. 

Outcomes:  No specific outcomes were required for inclusion in the scoping review, as the 

purpose of the review was to determine the scope of the available evidence evaluating 

eHealth interventions.  

Study design: Systematic reviews of experimental studies (e.g., randomised control trials 

(RCT), pseudo-RCTs, pre-post studies), including meta-analyses, were eligible for inclusion 

in the review. Systematic reviews that contained experimental studies with observational or 

qualitative research were excluded. 
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Search strategy 

The search strategy (Supporting Information: Table 1) was developed by an expert medical 

librarian, in consultation with the lead author (MH). The following databases were searched: 

MEDLINE (Ovid), MEDLINE in process (Ovid), EMBASE (Ovid), PsycINFO (Ovid), 

Scopus, CINAHL (EbscoHost) and Cochrane Library (Wiley). All sources were searched 

from 2000 to October 27, 2019, and limited to studies published in English. Restriction to 

English-only studies was necessary due to resource restrictions (e.g., lack of funds for 

translation). The year 2000 was selected based on a previous bibliometric review showing 

eHealth research in these disciplines was almost exclusively published from this year 

onwards.23 The reference lists of all included systematic reviews were also searched. 

 

Screening 

Screening was managed using Covidence systematic review software (Veritas Health 

Innovation, Melbourne, Australia). The lead author trained all reviewers in the inclusion 

criteria and screening process before the commencement of screening. Title, abstract and 

keywords of all identified papers were initially assessed by two independent reviewers, with 

potentially eligible papers proceeding to full-text screening. Two independent reviewers 

screened the full text of these papers, and reasons for exclusion were recorded. A third 

reviewer was consulted to resolve any disagreement.  

 

Data extraction 

Data were extracted by one reviewer and checked by a second independent reviewer using a 

data extraction form created especially for the review. The data extraction tool was pilot 

tested by the reviewers prior to implementation, and further refined for consistency and 
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efficiency. As the scoping review aimed to determine the overall number of systematic 

reviews (i.e. extent) and range of research undertaken, the following data were extracted:  

● Systematic review characteristics (i.e., year published, review aim, search strategy, type 

of included studies).  

● Participant inclusion criteria (e.g., age, gender/sex, disease states, region/country, 

ethnicity, socio-economic status). 

● Intervention/comparators inclusion criteria (i.e., behavioural focus [nutrition, physical 

activity, sedentary behaviour or obesity treatment/prevention], type of eHealth 

interventions included [all types, or a sub-set]), and type(s) of control groups).  

● Outcome inclusion criteria (i.e., outcomes of the review). 

● Systematic review findings (i.e., number of included studies and presentation of 

findings). 

 

Critical appraisal 

The methodological quality of included systematic reviews was evaluated using A 

MeaSurement Tool to Assess systematic Reviews Version 2 (AMSTAR 2).40 AMSTAR2 

includes 16 items, with the developer of the tool suggesting that seven of the items be 

deemed as “critical”, and nine as “non-critical”, but that items’ rating as critical or non-

critical may be altered depending on the context of the individual review. For the current 

review, one of the seven critical items was deemed non-critical by the review team (Item 7 – 

justification for excluding individual studies – the team felt that this is not required by 

PRISMA reporting guidelines, so should not be considered a critical weakness). The six 

critical items and 10 non-critical items used to assess bias in this review are described in 

Table 1. As per the AMSTAR2 criteria, the overall confidence in the results of the included 

systematic reviews was rated as: 
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● High if it had no methodological weaknesses or one non-critical weakness 

● Moderate if it had no critical flaw but more than one non-critical weakness. 

● Low if it had one critical flaw, with or without non-critical weaknesses. 

● Critically low if it had more than once critical flaw, with or without non-critical 

weaknesses. 

 

Synthesis of results 

A numerical analysis was undertaken to report the number of studies for each of the data 

extraction categories: systematic review characteristics, participant inclusion criteria, 

intervention/comparator inclusion criteria, outcome inclusion criteria, and review findings.      

In addition, the results are presented by methodological quality (high/moderate, low, 

critically-low) based on the AMSTAR2. 

 

Results 

Of the 1040 articles identified, 306 full-text articles were assessed for eligibility. One 

hundred and six systematic reviews specifically focused on the adult population and were 

included in this review (Figure 1).27, 29-31, 41-148 Table 2 summarises the characteristics and 

inclusion criteria across the 106 included systematic reviews, by methodological quality. 

Supporting Information: Table 2 describes individual systematic review characteristics and 

inclusion criteria. 

 

Methodological quality  

Supporting Information: Table 3 provides the methodological findings across the 106 

individual systematic reviews, by the 17 AMSTAR2 items. Overall, one review (0.9%) was 

deemed high quality, 14 reviews (13.2%) moderate quality, 24 low quality (22.6%), and 67 
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critically-low (63.2%). Due to the low number of high quality reviews, moderate and high 

quality are combined herein. Methodological strengths across the included reviews included 

disclosing conflicts of interest (n=88, 83.0%), performing study selection in duplicate (n=82, 

77.4%), performing data extraction in duplicate (n=76, 71.7%), including the PICOS criteria 

in the study aim or inclusion criteria (n=74, 69.8%), appropriately considering  heterogeneity 

across the included studies (n=72, 67.9%), and using satisfactory techniques to assess risk of 

bias (n=69, 65.1%). Methodological weaknesses across the individual systematic reviews 

included failing to explain the reasons for including specific study designs within the review 

(only 17 explained, 16.0%), failing to include a list of excluded studies with reasons for 

exclusion (only 10 included, 9.4%), and failing to include a list of funding sources for the 

included studies (only 6 included, 5.7%). Included reviews predominantly received a “partial 

yes” (n=59, 55.7%) or no (n=40, 37.7%) for the item pertaining to the search strategy, as few 

reviews (n=7, 7.0%) met the full AMSTAR2 criteria for a ‘comprehensive search strategy’. 

 

Systematic review characteristics 

Most included reviews were published between 2016 and 2019 (n=64, 60.4%). No reviews 

were published prior to 2006. Figure 2 presents the methodological quality of included 

reviews by year of publication. The first moderate/high quality reviews were published in 

2012 (n=3 or 37.5% of reviews published that year), with all prior reviews deemed critically-

low quality. Notably, 2019 saw the highest number of systematic reviews published (n=27), 

which also resulted in the highest number of moderate to high quality reviews being 

published in any one year (n=6). Although a higher number of moderate to high quality 

reviews have been published over time, when considered as a proportion of reviews 

published in that year, 2012 was the year with the highest proportion of moderate to high 
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quality reviews (3 out of 8 reviews published, 37.5%). The years with the lowest proportion 

of critically-low quality reviews were 2015 and 2016 (n=3, 42.9% for both years).       

 

Almost all of the included reviews focused on evaluating the efficacy or effectiveness of the 

interventions (n=98, 92.5%). All moderate/high quality reviews included evaluation of 

efficacy or effectiveness of interventions within their aim. Very few reviews' considered 

intervention reach (n=4, 4.8%), engagement (n=12, 11.3%), cost-effectiveness (n=3, 2.8%), 

and acceptability (n=2, 1.9%), described intervention components (n=7, 6.6%), evaluated            

intervention components associated with success (n=7, 6.6%) or use of behaviour change 

techniques in interventions (n=3, 2.8%).  

 

Most included reviews search strategies included studies published up until 2016 to 2019 

(n=53, 50.9%). All systematic review authors searched electronic databases as part of their 

search strategy, with a mean ± SD of 5.6±2.4 (Range 1-15) electronic databases searched. 

Moderate/high quality review authors searched a mean ± SD of 6.3±2.3 (Range 3-10) 

electronic databases. Searching reference lists of included studies was the next most prevalent 

(n=69, 65.1%) search strategy used, with a higher proportion of moderate/high quality 

reviews (n=12, 80%) applying this strategy.  

 

Participant inclusion criteria 

Most reviews included studies involving a broad age range of adults (n=98, 92.5%), with 11 

of these moderate/high quality. Seven reviews specifically focused on older adult participants 

(generally aged 65 years and older), of which four were deemed moderate/high quality. Two 

reviews focused on young adults (generally aged 18 to 35 years), and both were of 

low/critically-low quality.  
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Only seven reviews’ inclusion criteria limited participants’ sex (i.e. female-only participants), 

with one of those being of moderate/high quality. All other included reviews (n=99, 93.4%) 

had no participant inclusion criteria related to gender or sex.  Almost three-quarters of 

systematic reviews had no participant inclusion criteria related to weight status (n=77, 

72.6%). Twenty nine of the included reviews (27.4%) included only studies which recruited 

participants who were overweight or obesity, of which five were of moderate/high quality. 

Most included systematic reviews (n=75, 70.8%) had no participant inclusion related to a 

specific disease or condition. Of the remaining reviews, a variety of different health 

conditions were a criterion for inclusion (e.g. diabetes, cardiovascular disease, cancer). The 

only moderate/high quality reviews that have been published with inclusion criteria related to 

a specific disease or condition included participants with cardiovascular disease (n=1), 

musculoskeletal disease (n=1) and mental health disorders (n=1).  Very few included reviews 

had inclusion criteria related to participants’ socioeconomic status (n=1, 0.9%), ethnicity 

(n=3, 2.8%) or geographical location (n=1, 0.9%). 

 

Intervention/comparators inclusion criteria 

Across the 106 included systematic reviews, over half (n=61, 57.5%) included interventions 

which focused on physical activity, while around one-quarter to one-fifth included 

interventions focused on the treatment of overweight/obesity (n=28, 26.4%), nutrition (n=22, 

20.8%) and prevention of overweight/obesity (n=18, 17.0%). Few systematic reviews 

included interventions with a sedentary behaviour focus (n=6, 5.7%). Notably, there have 

been no moderate/high quality reviews published that included nutrition interventions, but 10 

that included physical activity interventions, two sedentary behaviour interventions, and five 

the treatment or prevention of obesity.  
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Most of the included systematic reviews (n=81, 76.4%) focused on one component (i.e., 

nutrition, physical activity, sedentary behaviour or obesity only) within the included 

interventions. Twenty-five (23.6%) focused on two or more (e.g. nutrition and physical 

activity). Those that focused on two or more components tended to be of lower 

methodological quality, with only two of the 25 (8.0%) deemed moderate/high quality, 

compared to 13 of the 81 (16.1%) focusing on one component only.  

 

Across the 106 included systematic reviews, in terms of the types of eHealth interventions 

included in the systematic reviews, many (n=36, 34.0%) did not specifically indicate within 

their inclusion criteria what specific type(s) of eHealth interventions were required for 

inclusion. Monitoring devices, such as pedometers or accelerometers, were an intervention 

inclusion criteria in 26 (24.5%) of included reviews, followed by smartphone apps (n=23, 

21.7%) and websites (n=21, 19.8%). Thirty of the included systematic reviews only included 

interventions delivered solely using eHealth, five of which were deemed of moderate/high 

quality.  

 

Further, 46 (43.4%) of the reviews focused on one type of eHealth intervention only. This 

included 21 reviews (19.8%) focusing on interventions delivered using monitoring devices 

(e.g. pedometers and accelerometers), seven (6.6%) on web-based interventions, five (4.7%) 

on telehealth, four (3.8%) on mobile applications, three (2.8%) on text messages and two 

(1.9%) on social media. The remaining 60 reviews (56.6%) included two or more types of 

eHealth interventions, with 36 of these not indicating within their inclusion criteria what 

specific type(s) of eHealth interventions were required for inclusion. 
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Just over half of the included reviews (n=60, 56.6%) did not require included studies to have 

a specific comparator group. These reviews tended to be graded as being of low quality 

(n=56). Of the 46 reviews that specified specific comparator groups for inclusion, 38 

specified control groups, 22 a non-eHealth intervention, and ten another type of eHealth 

intervention.  

 

Outcome inclusion criteria 

Most of the included systematic reviews included studies that measured behavioural (physical 

activity n=55, 51.9%, nutrition n=17, 16.0%, sedentary behaviour n=8, 7.5%) or weight-

related outcomes (n=48, 45.3%). Notably, there have been no moderate/high quality reviews 

published that considered nutrition outcomes, but eight that included physical activity 

outcomes, two sedentary behaviour, and six weight-related outcomes.   

 

Study design inclusion criteria 

Most of the included systematic reviews included RCTs (n=98, 92.5%), with 56 (52.8%) 

including only RCTs. All 15 moderate/high quality reviews included RCTs. A variety of 

other study designs were included within the systematic reviews including pseudo-RCTs, 

comparative studies with and without concurrent controls, and pre-post studies.  

 

Systematic review findings 

The mean number of studies included across the systematic reviews was 18.3 ± 13.7 (Range: 

2-84). The critically-low quality studies included on average a larger number of studies (19.4 

± 12.8).  Around 40% (n=43) of the included systematic reviews reported findings based on 

meta-analysis, while the remaining studies (n=60, 56.6%) used narrative summary only. The 

highest number of moderate/high quality studies synthesised evidence in both narrative and 
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meta-analysis (n=8), while six presented narratively findings only, and one meta-analysis 

only. 

 

Discussion  

This is the first scoping review, to our knowledge, to comprehensively examine the extent, 

range and methodological quality of systematic reviews undertaken to evaluate eHealth 

interventions targeting nutrition, physical activity, sedentary behaviour or obesity for adults. 

The scoping review identified 106 systematic reviews published from 2006 to 2019, with the 

number of published reviews increasing overtime. The methodological quality of the included 

systematic reviews was generally poor, with only 15 of the included reviews being deemed of 

moderate or high methodological quality and almost two-thirds deemed to be of critically-low 

quality (n=67).  

 

The findings highlight a number of gaps and opportunities for future research in this field. In 

particular, the included systematic reviews predominantly focused (n=98) on determining the 

efficacy or effectiveness of included interventions. This suggests there is ample opportunity 

in future to conduct a systematic review of reviews of the effectiveness of eHealth 

interventions targeting nutrition, physical activity, sedentary behaviour or obesity in adults. 

However, findings suggested that few systematic reviews to date have examined other 

important aspects of eHealth interventions, such as usage and engagement, reach, cost-

effectiveness and the evaluation of intervention components (e.g., self-monitoring, 

personalised feedback, gamification features).  Given that few eHealth studies in this area 

have been able to demonstrate long-term maintenance of behaviour change, 98, 126 and low 

participant usage is a recognised barrier to long-term success of eHealth interventions, 149 it is 

surprising that so few systematic reviews have focused on intervention usage and 
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engagement. There is also a need for more research that deconstructs multi-component 

intervention and examines intervention components in isolation.13 Typically eHealth 

interventions implement a plethora of components which makes it impossible to conclude 

what part of the intervention actually produced behaviour change. Finally, eHealth 

interventions are often presented as a type of intervention that can reach large numbers of 

people at a low cost,13, 149 yet almost no studies examine to what extent these interventions 

can reach large populations in real-world circumstances, whether the reach is equitable, nor 

whether they can do so cost-effectively. 149 The lack of systematic reviews focusing on the 

key areas of intervention usage and engagement, reach, cost-effectiveness and the evaluation 

of specific intervention components, may be representative of a lack of original research 

relevant to these areas. However, the gap may also signify methodological differences within 

existing studies. For example, many evaluations of eHealth interventions report on usage (e.g. 

number of logins). However, the lack of comprehensive systematic reviews focusing on 

intervention usage or engagement may be due to the diverse and non-consistent definitions of 

intervention usage and engagement used across the eHealth research area 150, and therefore a 

potential barrier to undertaking such a review. 

 

In the early days of behavioural eHealth research, an often-heard criticism was not being able 

to reach specific population subgroups (e.g., older adults, low socio-economic status), due to 

the ‘Digital Divide’.151 Yet, today the use of the internet, either via broadband connection or 

smartphone, is so high in most high-income countries,19 that it offers unprecedented access to 

niche populations that are traditionally difficult to e reach in sufficient numbers using 

conventional approaches (e.g., face-to-face, group-based).152 Often, people with rare diseases 

or conditions will also self-organise and start support groups on social media platforms, 

which can also be used to target the recruitment of these individuals into research studies.153 
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However, the vast majority of included reviews focused broadly on the adult population, with 

no other participant related inclusion criteria. Only a handful of included reviews have 

specifically targeted older adults (n = 7), young adults (n = 2), women (n = 7; but no studies 

focused on men), specific socio-economic status (n = 1), specific ethnicity (n = 1), specific 

geographical location (n = 1) diabetes (n = 2), cardiovascular disease (n = 4), COPD (n = 1), 

multiple sclerosis (n = 2), mental health disorders (n = 2), pregnant/post-partum (n = 4), 

cancer (n = 5), and musculoskeletal disease (n = 5). There is an absence of reviews focusing 

on lower- and middle income countries, which is notable given 82 % of global non-

communicable disease deaths are attributed to low and middle income countries.154 The only 

population subgroup that received a large amount of attention were individuals with 

overweight or obesity (n = 29), likely due to our inclusion of interventions focusing on the 

treatment of obesity. As such, there are great opportunities to further explore the population 

groups that these types of interventions may be effective for.  

An interesting observation is the dominance of included studies that focussed on physical 

activity (n = 61) or obesity (n=46), compared to nutrition (n = 22) and sedentary behaviour (n 

= 6). There may be a number of explanations for this. Firstly, the number of researchers 

focussed on improving physical activity behaviour may be greater than those focused on 

changing diet/nutrition,23 and the focus on improving sedentary behaviour is relatively new, 

and less established, compared to improving physical activity.155 Secondly, self-monitoring is 

one of the most effective behaviour change techniques.156 It is relatively easy to accurately 

assess change in physical activity (e.g., using pedometers or activity trackers) compared with 

diet.157 The complexity of diets, including misreporting, day to day variation and errors in 

portion size estimation,158 not only makes them harder to assess, but also harder to provide 

meaningful feedback to improve them (i.e., feedback on behaviour is another important 

behaviour change technique). As such, these barriers may have been responsible for the 
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development, evaluation, and implementation of fewer nutrition-focussed eHealth 

interventions, however recent advances in the field of technology-based dietary assessment 

(e.g., imaged-based methods, use of wearable devices) 159 may improve this in the future. 

Further, given none of the reviews that included nutrition intervention were rated at a 

high/moderate quality, it is important that higher quality systematic reviews or meta-analyses 

are undertaken that focus on eHealth behavioural nutrition interventions.  

 

It is important to highlight that the eHealth field is broad and harbours a high level of 

diversity. For example, a web-based physical activity intervention may be operationalised 

entirely differently compared to an app-based or game-based physical activity intervention. 

Due to the extreme versatility the internet offers, even interventions within a single category 

(e.g., web-based interventions) may be operationalised and implemented in entirely different 

ways. This makes it difficult to draw conclusions about the efficacy/effectiveness of 

behavioural eHealth interventions in general. This is further hindered by the use of various 

definitions of eHealth in the systematic reviews. The high diversity in eHealth research is 

illustrated by systematic reviews either focussing exclusively on one type of eHealth 

intervention (n = 46), or focussing on more than one type of intervention (n = 60, with 36 of 

those not focussing on specific eHealth technologies). This further highlights the challenging 

nature of conducting a systematic review of reviews in this area of research. We therefore 

recommend that future systematic reviews limit themselves to one specific type of eHealth 

intervention and only include studies that broadly apply the same eligibility criteria, or 

greater attention is given to the similarities and differences between included eHealth 

interventions, and therefore suitability for comparison within evidence synthesis. 
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The AMSTAR2 tool was used to assess the methodological quality of studies included in the 

review. Very few systematic reviews (n=15) were classified as moderate or high quality, with 

almost two-thirds of included reviews (n=67) classified as critically low quality. Notably, 

despite the overall number of systematic reviews increasing over time, only the number, not 

proportion, of moderate or high quality reviews increased over time. This suggests that the 

poor methodological quality of systematic reviews remains a contemporary issue in this 

research area. However, it is important to acknowledge, that in order to be assessed as 

moderate or high quality the systematic review could not have a ‘critical flaw’. If it had more 

than one critical flaw, it was automatically classified ‘critically low quality’ irrespective of 

the other 14 items of AMSTAR2. Therefore, the methodological quality tool used was      

strict, and potentially resulted in a greater number of studies being classified as low/critically 

low quality, than if another tool had been used.  For example, many included systematic 

reviews had ‘critical flaws’ as they did not consider risk of bias when interpreting the results 

of the review, register their protocol prior to commencement of the review or conduct an 

adequate literature search. Many of the consistently identified methodological weaknesses 

could easily be overcome by reviewer teams, as they are likely an oversight in the reporting 

as opposed to a true methodological flaw. For example, reviewers could easily produce a list 

of excluded studies with reasons, as these data are routinely collected as part of the screening 

process, and if using a systematic review management system, such as Covidence, can be 

easily exported.  Other methodological weaknesses could also be easily overcome in future 

systematic reviews by making minor changes to their methodological approach (e.g. adding 

funding source of the study to data extraction forms).  

 

Overall, this scoping review has several strengths. It is the first scoping review to 

comprehensively evaluate the extent, range and methodological quality of systematic reviews 
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undertaken to evaluate eHealth interventions targeting nutrition, physical activity, sedentary 

behaviour or obesity for adults. The review was undertaken and reported as per PRISMA-

ScR, used a comprehensive search strategy of seven databases to locate included studies, and 

used a reliable tool to evaluate the methodological quality of the included reviews 

(AMSTAR2). It therefore provides a comprehensive evaluation of the highest level of 

evidence (systematic reviews) relating to eHealth interventions in this research area. A 

potential limitation of the scoping review is that it includes systematic reviews published up 

until October 27th, 2019 only. Therefore, it is likely additional systematic reviews meeting the 

inclusion criteria have been published since this time. However, critical appraisal tools, such 

as AMSTAR2, now acknowledge the volume and complexity of work required to complete a 

review, and deem a search that was conducted within 24 months of completion of the review, 

as higher methodological quality. Another potential limitation is the use of AMSTAR2, while 

it is a reliable, and commonly used tool to assess methodological quality of systematic 

reviews, it is also very strict, and classifies some items as being of “critical” importance that 

are not required by the widely used  Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) checklist. As a result, studies which may have been reported 

adhering to PRISMA guidelines may still have been scored as being of low or even critically-

low quality according to the AMSTAR2. This should be kept in mind when interpreting the 

large number of studies falling into the low and critically-low categories. In addition, this 

may have created a floor effect, potentially missing the variation in methodological quality 

across the reviews within these categories.  

 

Overall, the volume of evidence synthesised in recent years relating to the evaluation of 

eHealth interventions targeting nutrition, physical activity, sedentary behaviour or obesity for 

adults is significant. Researchers within the field should be commended for the commitment 
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to evidence synthesis. However, in order to move the research field forward, and ensure that 

future systematic reviews can best inform the implementation of eHealth interventions into 

practice, our team proposes the following recommendations: 

● Shift the focus from the volume of systematic reviews to the quality of systematic reviews. 

There is a particular need for high-quality systematic reviews focusing on eHealth 

nutrition interventions. A strategy to achieve this includes systematic review teams and 

journal editors and reviewers ensuring all published systematic reviews are undertaken and 

reported according to suitable guidelines, such as the PRISMA, or the Cochrane 

Handbook for Systematic Reviews of Interventions.  Another strategy to achieve higher 

quality reviews is for greater international collaboration across review teams. This would 

allow sharing of resources and expertise to complete the systematic review, which may 

result in higher quality methodological practices. 

● Focus on alternative outcomes to evaluating the ‘efficacy’ or ‘effectiveness’ of the 

interventions. Systematic review evidence is currently sparse relating to intervention 

reach, use and engagement, acceptability and cost-effectiveness, as well as what 

intervention components are associated with outcomes, and for whom the intervention is 

most effective. The current scoping review cannot determine if this scarcity of evidence is 

a result of a lack of published studies evaluating these outcomes and/or population groups, 

or lack of systematic reviews that have focused on these outcomes or population groups.  

● Evaluate the use of eHealth interventions targeting nutrition, physical activity, sedentary 

behaviour or obesity in high risk or hard-to-reach population groups, given the potential of 

the intervention modality to overcome barriers to accessing traditional interventions 

approaches. There is also opportunity to further understand what population groups these 

types of interventions are effective for.  
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● Future systematic reviews of eHealth interventions better acknowledge the multifaceted 

differences between types of eHealth technologies. This can be achieved by limiting 

systematic reviews to one specific type of eHealth intervention, or by greater consideration 

being given to the similarity and comparability of eHealth interventions before grouping 

within evidence synthesis.  

● Undertake a systematic review of systematic reviews focusing on the efficacy of eHealth 

interventions targeting nutrition, physical activity, sedentary behaviour or obesity for 

adults. Depending on the inclusion criteria, the review could include up to 98 systematic 

reviews, and provide a comprehensive synthesis of the existing evidence for the efficacy 

of this intervention approach.  
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Table 1 AMSTAR2 critical and non-critical items 

Table 2 Summary of characteristics of 106 systematic reviews evaluating eHealth 

interventions targeting nutrition, physical activity, sedentary behaviour and/or obesity for 

adults, by methodological quality 

Figure 1 Flow diagram of included studies 

Figure 2 Number of included systematic reviews published by year, by methodological quality  
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Protocol registered before commencement 
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Adequacy of the literature search 

Risk of bias from individual studies being 

included in the review 

Appropriateness of meta-analytical methods 

Consideration of risk of bias when 
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 Assessment of presence and likely impact 

of publication bias 

PICO used for research question/inclusion 
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Justification of study design inclusion 

Study selection completed in duplicate 

Data extraction completed in duplicate 

Justification for excluding individual studies 

Adequate description of included studies 

Sources of funding of included studies 

Impact of risk of bias on meta-analysis or 

other evidence synthesis assessed 

Satisfactory explanation and discussion of 

heterogeneity of results 
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Table 2 Summary of characteristics of 106 systematic reviews evaluating eHealth interventions targeting nutrition, physical activity, 

sedentary behaviour and/or obesity for adults, by methodological quality 

 

  

 All systematic 

reviews 

(n=106) 

Moderate/ 

high 

(n=15) 

Low 

(n=24) 

Critically low 

(n=67) 

Year of publication 

of review 

2006-2010, n (%) 12 (11.3%) 0 0 12 (17.9%) 

2011-2015, n (%) 30 (28.3.4%) 6 (40.0%) 4 (16.7%) 20 (29.9%) 

2016–2019, n (%) 64 (60.4%) 9 (60.0%) 20 (83.3%) 35 (52.2%) 

Aim(s) of the 

systematic review 

Evaluation of intervention reach, n (%)  4 (3.8%) 0 0 4 (6.0%) 

Evaluation of efficacy/effectiveness, n (%)  98 (92.5%) 15 (100%) 22 (91.7%) 61 (91.0%) 

Evaluation of intervention engagement, n (%) 12 (11.3%) 2 (13.3%) 2 (8.3%) 8 (11.9%) 

Evaluation of intervention cost-effectiveness, n (%) 3 (2.8%) 0 0 3 (4.5%) 

Evaluation of intervention acceptability, n (%) 2 (1.9%) 2 (13.3%) 0 0 

Description of intervention components, n (%) 7 (6.6%) 0 1 (4.2%) 6 (9.0%) 



Evaluation of what intervention components are 

associated with success, n (%) 

7 (6.6%) 0 1 (4.2%) 6 (9.0%) 

Evaluation of behaviour change techniques used in 

interventions, n (%) 

3 (2.8%) 0 0 3 (4.5%) 

Other, n (%) 12 (11.3%) 1 (6.7%) 6 (25.0%) 5 (7.5%) 

Search strategy: 

End date (year) 

2004-2010 n (%) 16 (15.1%) 1 (6.7%) 0 15 (22.4%) 

2011-2015 n (%) 36 (34.0%) 5 (33.3%) 9 (37.5%) 22 (31.8%) 

2016–2019, n (%) 53 (50.9%) 9 (60.0%) 15 (62.5%) 29 (43.3%) 

Unclear 1 (0.9%) 0 0 1 (1.5%) 

Search strategy: 

Number of 

electronic 

databases 

Mean ± SD 5.6 ± 2.4 6.3 ± 2.3 5.5 ± 2.5 5.5 ± 2.3 

Range 1-15 3-10 3-15 1-14 

Search strategy: 

Other strategies 

used 

Search reference list of included studies, n (%) 69 (65.1%) 12 (80.0%) 18 (75.0%) 39 (58.2%) 

Consult experts in the field, n (%) 7 (6.6%) 1 (6.7%) 1 (4.2%) 5 (7.5%) 

Search citations of included studies, n (%) 12 (11.3%) 3 (20.0%) 4 (16.7%) 5 (7.5%) 



Search clinical trials registries, n (%) 7 (6.6%) 2 (13.3%) 2 (8.3%) 3 (4.5%) 

Search reference list of relevant systematic review, n 

(%) 

14 (3.2%) 3 (20.0%) 5 (20.8%) 6 (9.0%) 

Online search engine (e.g. Google), n (%) 4 (3.8%) 2 (13.3%) 1 (4.2%) 1 (1.5%) 

Hand search of key journals, n (%) 4 (3.8%) 0  2 (8.3%) 2 (3.0%) 

No additional strategies beyond electronic database 

search, n (%) 

26 (24.5%) 1 (6.7%) 3 (12.5%) 22 (32.8%) 

Participant 

inclusion criteria: 

Age 

All adults, n (%) 97 (91.5%) 11 (73.3%) 22 (91.7%) 64 (95.5%) 

Young adults only, n (%) 2 (1.9%) 0 1 (4.2%) 1 (1.5%) 

Older adults only, n (%) 7 (6.6%) 4 (26.7%) 1 (4.2%) 2 (3.0%) 

Participant 

inclusion criteria: 

Gender/sex 

No gender/sex inclusion criteria, n (%) 99 (93.4%) 14 (93.3%) 23 (95.8%) 62 (92.5%) 

Female only, n (%) 7 (6.6%) 1 (6.7%) 1 (4.2%) 5 (7.5%) 

Participant 

inclusion criteria: 

Weight status 

No inclusion criteria for weight status, n (%) 77 (72.6%)  10 (66.7%) 18 (75.0%) 49 (73.1%) 

Obese only, n (%) 3 (2.8%) 0 1 (4.2%)  2 (3.0%)  

Overweight and obese, n (%) 26 (24.5%) 5 (33.3%) 5 (20.8%) 16 (23.9%) 



Participant 

inclusion criteria: 

Disease or 

condition 

No disease/condition inclusion criteria, n (%) 75 (70.8%) 12 (80.0%) 16 (66.7%) 47 (70.2%) 

Diabetes, n (%) 2 (1.9%) 0 0 2 (3.0 %) 

Cardiovascular disease, n (%) 4 (3.8%) 1 (6.7%) 2 (8.3%) 1 (1.5%) 

Musculoskeletal disease, n (%) 4 (3.8%) 1 (6.7%) 0 3 (4.5%) 

Cancer, n (%) 5 (4.7%) 0 2 (8.3%) 3 (4.5%) 

Broadly chronic disease, n (%) 8 (7.6%) 0 2 (8.3%) 6 (9.0%) 

Chronic obstructive pulmonary disease, n (%) 1 (0.9%) 0 1 (4.2%) 0  

Multiple sclerosis, n (%) 2 (1.9%) 0 0 2 (3.0%) 

Mental health disorders, n (%) 1 (0.9%) 1 (6.7%) 0 0 

Pregnant/post-partum, n (%) 4 (3.8%) 0 1 (4.2%) 3 (4.5%) 

Participant 

inclusion criteria: 

Socioeconomic 

status (SES) 

No SES inclusion criteria n (%) 105 (99.1%) 14 (93.3%) 24 (100%) 67 (100%) 

Live in high-income countries, n (%) 1 (0.9%) 1 (6.7%) 0 0 

No ethnicity related inclusion criteria n (%) 103 (97.2%) 15 (100%) 24 (100%) 64 (95.5%) 

African American and Hispanic American, n (%) 1 (0.9%) 0 0 1 (1.5%) 



Participant 

inclusion criteria: 

Ethnicity 

 

“Ethnic minorities”, n (%) 2 (1.9%) 0 0 2 (3.0%) 

Participant 

inclusion criteria: 

Geographical 

location 

No geographical inclusion criteria, n (%) 101 (95.3%) 14 (93.3%) 24 (100%) 63 (94.0%) 

United States of America, n (%) 4 (3.8%) 1 (6.7%) 0 0 

High-income OECD countries, n (%) 1 (0.9%) 0 0 4 (6.0%) 

Intervention 

inclusion criteria: 

Behavioural focusa  

Diet/Nutrition n (%) 22 (20.8%) 0 4 (16.7%) 18 (26.9%) 

Physical activity n (%) 61 (57.5%) 10 (66.7%) 11 (45.8%) 50 (59.7%) 

Sedentary behaviour n (%) 6 (5.7%) 2 (13.3%) 1 (4.2%) 3 (4.5%) 

Treatment of overweight and obesity n (%) 28 (26.4%) 3 (20.0%) 9 (37.5%) 16 (23.9%) 

Prevention of overweight and obesity n (%) 18 (17.0%) 2 (13.3%) 3 (12.5%) 13 (19.4%) 

Intervention 

inclusion criteria: 

Behavioural focus-

One, n (%) 81 (76.4%) 13 (86.7%) 20 (83.3%) 48 (71.6%) 

Two or more, n (%) 25 (23.6%) 2 (13.3%) 4 (16.7%) 19 (28.4%) 



number of 

behaviours 

Intervention 

inclusion criteria: 

eHealth 

intervention focusa 

Website, n (%) 21 (19.8%) 2 (13.3%) 3 (12.5%) 16 (23.9%) 

Email, n (%) 12 (11.3%) 2 (13.3%) 0 10 (14.9%) 

Smartphone app, n (%) 23 (21.7%) 4 (26.7%) 6 (25.0%) 13 (19.4%_ 

Text message, n (%) 17 (16.0%) 2 (13.3%) 3 (12.5%) 12 (17.9%) 

Digital games, n (%) 1 (0.9%) 0 0 1 (1.5%) 

Telehealth, n (%) 7 (6.6%) 0 1 (4.2%) 6 (9.0%) 

Social media, n (%) 3 (2.8%) 1 (6.7%) 0 2 (3.0%) 

Monitoring devices (pedometers, accelerometers) n 

(%) 

26 (24.5%) 5 (33.3%) 9 (37.5%) 12 (17.9%) 

Other, n % 11 (10.4%) 3 (20.0%) 2 (8.3%) 6 (9.0%) 

General eHealth, n (%) 36 (34.0%) 5 (33.3%) 8 (33.3%) 23 (24.3%) 

Intervention 

inclusion criteria: 

eHealth 

One, n (%) 46 (43.4%) 6 (40.0%) 13 (54.2%) 27 (40.3%) 

Two or more, n (%) 60 (56.6%) 9 (60.0%) 11 (45.8%) 40 (59.7%) 



intervention 

number of 

technologies 

Intervention 

inclusion criteria: 

Focus on  

Interventions only delivered by eHealth n (%) 30 (28.3%) 5 (33.3%) 8 (33.3%) 17 (25.4%) 

Intervention 

inclusion criteria: 

Comparator 

No specific comparators, n (%) 60 (56.6%) 4 (26.7%) 11 (45.8%) 45 (67.2%) 

Intervention 

inclusion criteria: 

Type of  

comparatora 

Control, n (%) 38 (35.9%) 8 (53.3%) 13 (54.2%) 17 (25.4%) 

Another type of eHealth intervention, n (%) 10 (9.4%) 2 (13.3%) 3 (12.5%) 5 (7.5%) 

A non eHealth intervention, n (%) 22 (20.8%) 7 (46.7%) 4 (16.7%) 11 (16.4%) 

Outcome inclusion 

criteria: Type of 

outcome measuresa 

Nutrition or diet, n (%) 17 (16.0%) 0 5 (20.8%) 12 (17.9%) 

Physical Activity, n (%) 55 (51.9%) 8 (53.3%) 12 (50.0%) 35 (52.2%) 

Sedentary behaviour, n (%) 8 (7.5%) 2 (13.3%) 2 (8.35) 4 (6.0%) 



Weight-related, n (%) 48 (45.3%) 6 (40.0%) 11 (45.8%) 31 (46.3%) 

Usage/engagement related, n (%) 1 (0.9%) 1 (6.7%) 0 0 

Cost-related outcome measure, n (%) 1 (0.9%) 0 1 (4.2%) 0 

Other, n (%) 14 (3.2%) 3 (20.0%) 4 (16.7%) 7 (10.5%) 

Unclear, n (%) 1 (0.9%) 0 0 1 (1.5%) 

Study design 

inclusion criteriaa 

Randomised controlled trials, n (%) 98 (92.5%) 15 (100%) 222 (91.7%) 61 (9.0%) 

Pseudo-randomised controlled trials, n (%) 37 (34.9%) 7 (46.7%) 7 (29.2%) 23 (34.3%) 

Comparative studies with concurrent controls 23 (21.7%) 2 (13.3%) 6 (25.0%) 15 (22.4%) 

Comparative studies without concurrent controls, n 

(%)  

13 (12.3%) 2 (13.3%) 3 (12.5%) 8 (11.9%) 

Case studies with either post-test or pre-test 

outcomes, n (%) 

15 (14.2%) 4 (26.7%) 3 (12.5%) 8 (11.9%) 

Unclear (i.e. broadly experimental studies), n (%) 7 (6.6%) 0 2 (8.3%) 5 (7.5%) 

Number of studies 

included  

Mean ± SD 18.3 ± 13.7 17.2 ± 13.9 15.8 ± 16.3 19.4 ± 12.8 

Range 2-84 2-60 4-84 4-71 

Narrative summary only, n (%) 60 (56.6%) 6 (40%) 11 (45.8%) 43 (64.2) 



Summary of 

findings 

Meta-analysis only, n (%) 3 (2.8%) 1 (6.7%) 1 (4.2%) 1 (1.5%) 

Narrative summary and meta-analysis, n (%) 43 (40.6%) 8 (53.3%) 12 (50.0%) 23 (34.3%) 

a Categories not mutually exclusive. 

 


