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Background: The use of Internet and related technologies for promoting weight management (WM), physical
activity (PA), or dietary-related behaviours has been examined in many articles and systematic reviews. This
overview aims to summarize and assess the quality of the review evidence specifically focusing on mobile and
Web 2.0 technologies, which are the most utilized, currently available technologies. Methods: Following a
registered protocol (CRD42014010323), we searched 16 databases for articles published in English until 31
December 2014 discussing the use of either mobile or Web 2.0 technologies to promote WM or related
behaviors, i.e. diet and physical activity (PA). Two reviewers independently selected reviews and assessed their
methodological quality using the AMSTAR checklist. Citation matrices were used to determine the overlap among
reviews. Results: Forty-four eligible reviews were identified, 39 of which evaluated the effects of interventions
using mobile or Web 2.0 technologies. Methodological quality was generally low with only 7 reviews (16%)
meeting the highest standards. Suggestive evidence exists for positive effects of mobile technologies on
weight-related outcomes and, to a lesser extent, PA. Evidence is inconclusive regarding Web 2.0 technologies.
Conclusions: Reviews on mobile and Web 2.0 interventions for WM and related behaviors suggest that these
technologies can, under certain circumstances, be effective, but conclusions are limited by poor review quality
based on a heterogeneous evidence base.

Introduction

any noncommunicable diseases (NCDs) can be prevented
Mby addressing modifiable behavior patterns associated with
raised blood glucose, elevated blood lipids, and obesi'[y,1 in
particular, weight management (WM) through healthy eating and
physical activity (PA).”> Behavioral WM interventions have had
limited impact® and information and services delivered through
the Internet and related technologies (‘eHealth’)* may enhance
users capacity to change their behavior and manage their weight.?
Internet technologies now incorporate Web 2.0 tools (also referred
to as ‘social media’), such as social networking sites, blogs and
content communities,’ which are actively used by 2.8 billion
people worldwide.” Social media profiles are increasingly accessed
through mobile phones or smartphones,” which represent 38% of
the estimated 7.1 billion global mobile connections.®
Several reviews of Internet- and computer-based interventions
report generally positive effects for smoking cessation,” diet and
PA,'° and WM'"'? interventions. However, despite mobile phones
and Web 2.0 now being the most utilized technologies, it remains
unclear how these have been effectively employed in interventions. A
recent scoping review'’ identified a large number of reviews
including interventions utilizing mobile and Web 2.0 technologies
to facilitate WM. It is unclear, however whether these reviews
provide methodologically sound evidence on effectiveness. To
date, only a few overviews have systematically assessed the methodo-
logical quality of eHealth reviews. These focused on online interven-
tions promoting lifestyle behaviors'* for somatic diseases,'” and self-
directed interventions for weight loss.'® None focused on Web 2.0 or
mobile technologies or used a citation matrix to estimate overlap in
the evidence base of the included studies. Although infrequently

used,'” citation matrices can usefully assess the extent to which
similar reviews are comparable and draw conclusions from a
coherent evidence base.'”'®

This overview aimed to: (1) assess the methodological quality of
reviews of mobile and Web 2.0 technologies to support WM and
related behaviors (i.e. PA and diet), and (2) summarize review
evidence on the use and effectiveness these technologies, taking
into account the quality and breadth of the evidence base of
primary studies included in the reviews. Reviews are the main unit
of analysis (henceforth referred to as ‘reviews’). The studies included
in those reviews are henceforth referred to as ‘research studies’ or
just ‘studies’.

Methods

Data sources

Following a registered protocol (PROSPERO: CRD42014010323)"
articles were identified through a comprehensive search of 16
electronic databases, and ‘grey literature’ resources (WorldCAT
Dissertations and OpenGrey). Reference lists of included articles
were also checked.

Search strategy

Applying the PICO framework, keywords and MeSH terms were
used to describe the Population (e.g. obesity, overweight),20
Interventions/Comparators (mobile*"?? and Web 2.0
technologiesB’M), and Outcomes (e.g. weight loss, BMI, diet and
PA).”> The Medline search strategy is provided in Supplementary

table 1. Preliminary searches were pilot-tested in June-August 2014
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and refined with input from an information specialist and expert
systematic reviewer. Finalized searches were performed in August
2014 and updated in February 2015 to identify peer-reviewed
articles published in English between 1 January 2004 and 31
December 2014, to ensure relevance to current mobile and Web
2.0 technologies.

Inclusion/exclusion criteria

Reviews included in this overview had to evaluate studies involving
either mobile and/or Web 2.0 technologies for WM and/or related
behaviors (i.e. PA and diet). We defined mobile devices as: ‘mobile
phones, personal digital assistants (PDA), handheld and ultra-
portable computers such as tablets, and smartphones’*®, which en-
compassed devices delivering interventions through text messaging
or standalone apps. Web 2.0 technologies were: ‘social networking
sites, collaborative projects, micro-blogging and blogging tools,
content communities, virtual worlds’.® We included only ‘reliable
systematic reviews’, defined in the NICE NHS Evidence Process and
Methods Manual®” as those published in a journal conforming to the
PRISMA standards®® or presenting inclusion/exclusion criteria, and
confirming in the abstract that a synthesis of studies from two or
more information sources had been undertaken.

We excluded reviews that: did not focus on influencing WM, PA,
or diet (e.g. disease management, dietary or PA assessment using
mobile devices unless they also discussed their use for behavior
change); analysed only computer or Internet-based interventions
that did not include any studies using mobile or Web 2.0
technologies; or were not deemed reliable.?”

Review selection

Reviews were selected using a three-step process involving two
reviewers who independently: (1) screened titles, abstracts and full
texts where necessary and applied the inclusion/exclusion criteria as
per the study protocol;'® (2) read full-texts and categorized selected
articles according to their focus (i.e. behavioral assessment or
behavior change) and research type (i.e. design and development,
feasibility, evaluations) as detailed elsewhere;® (3) selected only
‘reliable’?’ systematic reviews, that focused on behavior change.
Reliability of selection was assessed (see below) and consensus
achieved through discussion.

Study quality assessment and data extraction

Two reviewers independently applied the ‘A Measurement Tool to
Assess Systematic Reviews’ (AMSTAR)? checklist, which consists of
11 items and is considered a valid and reliable instrument for
assessing review reporting and methodological ~quality.’®*!
Supplementary materials (e.g. protocols), where available, were
considered when applying the checklist. As done in other
overviews using AMSTAR,” an overall score (range: 0-11) was
used to categorize reviews according to their percentile rank (e.g.
>90™ percentile = A; <50™ percentile=F): A-B corresponded to
‘high’, C-D to ‘medium or moderate’, and E-F to ‘low’ quality.
The following information was extracted for each review: target
population, interventions/comparators considered, outcomes
reported, any study design criteria for inclusion; number of
studies reviewed in relation to WM, PA or diet; databases
searched and years covered; summary of findings related to WM,
PA or diet, including reported measures of effect sizes (e.g. Cohen’s
d values, standardized mean difference SMD, etc.), sample sizes and
details of the design and quality of studies where available. The first
author extracted all information. The second author checked data
extraction and independently extracted data from all meta-analyses.
Inter-rater reliability was assessed for each step of study selection,
quality assessment and data extraction using Gwet’s first-order
agreement coefficient (AC1) statistic, rather than Cohen’s kappa,
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as the latter tends to underestimate reliability when there is an
asymmetric distribution between agreements and disagreements.>”

The number of citations for each review (listed by Google
Scholar) was translated into an ‘average-per-year’ score by
dividing the number of citations by the years since publication.
A citation matrix was created to determine the overlap of the
evidence base among the included reviews. As proposed by Pieper
and colleagues,'® the overlap is expressed as ‘corrected covered area’
(CCA). The CCA is calculated as: (N — 1)/((r x ¢) — r), where ¥ is
the number of unique citations (representing the rows of the
matrix), ‘c’ is the number of reviews (columns), and N is the
total number of citations in the area (rxc). CCA thresholds
are: 0% =none; <5% = slight; <10% = moderate; <15% = high; >15%
=very high overlap.

Data synthesis

Review characteristics, methodological quality, and data on the
overlap in the evidence base were summarized using frequency
tables and descriptive statistics, with reviews divided into inductively
developed categories (see results). Evidence on the effects of
technologies on weight-related outcomes and related behaviors
was narratively synthesized, reflecting information regarding study
design and quality where review authors commented on these
aspects.

Results

Included/excluded articles

The search and reference lists generated 6128 hits. After duplicate
removal, titles and abstracts of 4540 records were screened for
inclusion, and 668 articles were reviewed in full-text (92%
agreement, AC1=0.91, 95% CI=0.89 to 0.92). Of these, 457 were
categorized (90% agreement, AC1=0.82, 95% CI=0.79 to 0.85) as
described elsewhere;'? 413 articles were subsequently excluded from
this overview with reasons (Supplementary table 2). This left 44
articles reporting systematic reviews, 28 of which (63%) were
published since 2013, the first in 2007 (PRISMA28 flow diagram,
figure 1).

Review characteristics

Data extraction from meta-analyses demonstrated good reliability
(85% agreement, AC1=0.83, 95% CI=0.73 to 0.93). Based on the
extracted data, reviews were inductively categorized according to
review type, behaviour focus and technology focus (table 1). Review
type included: ‘scoping reviews’ (n=5, 11%), ‘narrative syntheses’
(n=28, 64%) and ‘meta-analyses’ (n=11, 25%), depending on the
type of data and approach to synthesis of findings from research
studies. We defined ‘scoping reviews as systematic reviews
describing the field of study and highlighting potential gaps
without formally synthesizing findings, such as are commonly
undertaken before conducting systematic reviews of effectiveness,
which have more focused research questions, detailed data
extraction, and study quality assessment.”>>® ‘Narrative syntheses’
were defined as systematic reviews providing only a text-based, or
vote-counting summary of findings. ‘Meta-analyses’ were systematic
reviews including quantitative estimates of effects. Behavior focus
covered: (i) ‘Multiple health behaviors’, for reviews of interventions
addressing various health behaviors, including - but not restricted
to - PA, diet and/or weight loss; (ii) ‘Weight management’, for
interventions focused on weight-related outcomes (e.g. changes in
BMI, weight); and (ii) ‘PA’. Technology focus included: (i)
‘eHealth’, for reviews reporting on various technologies, including
- but not restricted to - Internet, mobile phones and Web 2.0; (ii)
‘Mobile’, focusing on mobile technologies (text messaging, apps,
etc.) alone; and (iii) ‘Web 2.0, for those focusing on social media
(e.g. social networking sites).
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Figure 1 PRISMA 2009 flow diagram

Table 1 Frequency distribution of the reviews according to review type, behavior focus, and technology

Technology focus

eHealth in general Mobile only Web 2.0 only Total
(incl. mobile and Web 2.0)
Review method and behavior focus n % of total n % of total n % of total n Total
1. General Scoping Reviews 0 0% 4 9% 1 2% 5 11%
Multiple health behaviors (%) 0 0% 4 9% 1 2% 5 11%
3. Narrative Syntheses 12 27% 15 34% 1 2% 28 64%
Multiple health behaviors (%) 1 2% 6 14% 0 0% 7 16%
Weight management 8 18% 4 9% 1 2% 13 30%
PA behavior change 3 7% 5 1% 0 0% 8 18%
4. Meta-analyses 1 2% 5 11% 5 11% 11 25%
Multiple health behaviors (%) 1 2% 1 2% 1 2% 3 7%
Weight management 0 0% 3 7% 1 2% 4 9%
PA behavior change 0 0% 1 2% 3 7% 4 9%
Total 13 30% 24 55% 7 16% 44 100%

PA, physical activity; (°) Multiple health behaviors includes weight management, PA and/or diet but also covers additional behaviors.

All scoping reviews addressed multiple health behaviors (IDs: 7,
19, 28, 37); four out of five focused on mobile technologies. Most
narrative syntheses (13/28, 46%) reported on WM interventions,
with the majority of these (8/13, 62%) covering various eHealth
technologies (IDs: 2, 3, 6, 13, 15, 26, 33, 41). Eight narrative
syntheses (8/28, 29%) analysed PA interventions, the majority of
which (5/8, 63%) focused on mobile technologies (IDs: 8-10, 34,
43), including text-messaging alone (ID: 38) or novel mobile apps

(IDs: 1, 40). Of the 11 meta-analyses, four (36%) focused on
WM, with three of these covering mobile technologies only
(IDs: 27, 30, 39). Diet was not the specific focus of any review,
but interventions targeting diet were included in reviews of
‘multiple health behaviors’ and in one meta-analysis explicitly
analyzing Web 2.0 interventions for diet and PA (ID: 44).
Detailed characteristics of the selected reviews are reported in
Supplementary table 4.
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Review quality

Duplicate AMSTAR quality assessment achieved 90% agreement and
good reliability (AC1=0.80, 95% CI=0.75 to 0.85). However, four
checklist definitions produced suboptimal reliability: ‘Independent
duplicate study selection/data extraction’ (item A2) [68%
agreement, AC1=0.29, 95% CI=0.01 to 0.56]; ‘Declaration of
conflict of interests’ (All) [80% agreement, ACl1=0.61, 95%
CI=0.38 to 0.84], ‘Appropriate use of scientific quality when
formulating conclusions’ (A8) [82% agreement, AC1=0.67, 95%
CI=0.47 to 0.88], and ‘Appropriate use of methods to combine
findings’ (A9) [84% of agreement, AC1=0.68, 95% CI=0.74 to
0.94]. These inter-rater reliability assessments, especially those
below AC1=0.65, suggest that the item definitions were interpreted
differently. All disagreements were resolved through discussion.

Supplementary table 3 presents the AMSTAR quality items and
scores, with the summary statistics on overlap in the evidence base.
For scoping reviews and narrative syntheses, the AMSTAR ranking is
based on 10 out of 11 checklist items, excluding the assessment of
publication bias (A10), which was not reported in any of these
reviews. This scale adjustment affected the ranking of 10 (34%)
reviews (IDs: 2, 3, 6, 10, 12, 14, 29, 33, 34, 42), but only one (ID:
6) improved from a low (E) to a medium (D) category. The citation
matrix did not include scoping reviews, as not all of these provided a
list of included studies.

Scoping reviews had a median percentile rank of 10 (F, low
quality) and none scored above the 40" percentile. No review
reported a list of included and excluded studies (A5), formally
assessed scientific quality, or consequently considered quality when
formulating conclusions (A7 and A8). Only one (ID: 23) was based
on an a priori study protocol (Al), and another (ID: 19) used a
comprehensive search strategy (A3). The average AMSTAR score
for the 28 narrative syntheses also indicated low quality (Median
percentile rank=30, F), with the majority (24/28, 86%) ranking
low. Two were of high quality (IDs: 3, 5). Only four each reported
a list of included and excluded studies (A5) [IDs: 3, 5, 20, 41], were
based on a published protocol (A1) [IDs: 2, 3, 5, 10], or appropri-
ately accounted for scientific quality when formulating conclusions
(A8) [IDs: 5, 33, 34, 41]. The 11 meta-analyses were of higher,
moderate quality (Median percentile rank=64, D), with five
achieving high quality scores (IDs: 21, 22, 27, 36, 44). The most
frequently unreported AMSTAR items were: Al (study protocol),
A4 (grey literature), and A5 (lists of both included and excluded
studies). There was a significant difference (t=—3.15, df=41.90,
P=0.003) in AMSTAR scores between the 28 reviews published in
the last 2 years [M(SD) =5.21 (3.29)], scoring on average 2.4 points
higher (95% CI = —3.94 to —0.86) than the 16 published before 2012
[M (SD) =2.81 (1.76)].

Evidence base

The 39 reviews (excluding the 5 scoping reviews) covered 280
studies, which were cited 536 times collectively. This corresponds
to a 2% corrected covered area [536 — 280/(280 x 39) — 280],
indicating a ‘slight overlap’ (i.e., high variability) in the evidence
base across reviews.'® Consequently, none of these individual
reviews provide a summary of the whole literature they refer to
collectively. The overlap varied across different review types, and
behavioral and technology foci (Supplementary table 4, ST4). For
reviews of ‘Multiple health behaviours’ (ST4, Section 1), only the six
narrative syntheses focusing on mobile technologies (i.e., text
messaging) [IDs: 11, 14, 17, 20, 35, 42] had high overlap (12%),
covering 17 studies, mostly randomized controlled trials (RCTs).
The overlap was slightly attenuated when the meta-analysis on
RCTs of ‘Multiple health behaviours’ (ID: 22) was included (29
studies, 44 citations, 9% overlap). For ‘WM reviews’ (ST4, Section
2), both narrative syntheses (IDs: 1, 5, 38, 40) and meta-analyses
(IDs: 27, 30, 39) focusing on mobile technologies had high overlap
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(15%), analyzing 24 studies, mostly RCTs. The reviews on Web 2.0
technologies showed high overlap only when the narrative synthesis
(ID: 12) was considered together with the meta-analyses (IDs: 4, 44),
with divergence between the two meta-analyses. For ‘PA reviews’
(ST4, Section 3), only the group of narrative syntheses (IDs: 8-10,
34, 43) had high overlap (12%) based on 43 studies of various
designs. The coverage area increased when the meta-analysis on
PA (ID: 18) was included (43 studies, 74 citations, 14% overlap).

Clear conclusions about mobile and Web 2.0 technologies could
not be drawn from the identified eHealth reviews due to variability
in the technologies considered, heterogeneity in studies included
(CCAs below 4%) and only a small proportion of the included
studies focusing specifically on mobile and Web 2.0 interventions.
We, therefore, concentrated on more focused reviews (26/44, 59%)
that clearly reported on effects on weight-related outcomes, PA
and/or dietary behaviors. The findings from these are summarized
in table 2.

Effects of technologies on weight-related outcomes

Both the narrative syntheses (IDs: 1, 5, 38, 40) and meta-analyses
(IDs: 27, 30, 39) that focused on WM specifically provided
consistent, strong evidence for positive effects of mobile technologies
on weight loss, with at least three-quarters of included studies
showing significant weight loss (0.39-4.5kg). As table 2 shows, the
majority of the studies reported on SMS-based interventions. A
narrative synthesis of high quality (ID: 5) and three meta-analyses
(one high and two low quality) [IDs: 27, 30, 39] which included only
RCTs, reported consistent evidence (10% overlap) supporting
positive effects of mobile interventions on weight loss. The meta-
analyses reported significant positive pooled effects across 24 studies
(15% overlap), with weighted mean differences (WMD) of —1.09 kg
(95% CI=-2.12 to —0.05, 6 RCTs) [ID: 27], —2.56kg (95%
CI=—3.46 to —1.65, 13 studies, both RCTs and quasi-experiments)
[ID: 39], and an effect size for weight loss of d=10.43 (95% CI=0.25
to 0.61) across 11 RCTs (ID: 30) respectively. Sensitivity analyses
in the first meta-analysis (ID: 27) showed larger effects when inter-
ventions utilizing modern smartphones (WMD = —1.78kg; 95%
Cl=-292 to —0.63), as opposed to those using PDAs
(WMD = —1.05kg; 95% CI —2.20 to 0.10), were included in the
pooled estimate. However, another meta-analysis (high quality)
[ID: 22], which analysed mobile-based interventions addressing
multiple health behaviors, reported non-significant changes in
weight and other anthropometric outcomes across seven RCTs of
interventions promoting calorie reduction and PA (SMD = —2.14 kg;
95% CI=-7.05 to 2.77), and three RCTs examining calorie
reduction alone (SMD = —0.10kg; 95% CI=—0.49 to 0.69).
Findings on the effects of Web 2.0 technologies on weight-related
outcomes are mixed and the evidence limited despite building on a
coherent set of RCTs (45 studies, 10% overlap), covered by one
narrative synthesis (ID: 12) and two meta-analyses (IDs: 4, 44)
that focused specifically on WM. The narrative synthesis of low
quality (ID: 12), which included 20 RCTs, concluded that effects
are unknown due to a lack of studies appropriately isolating social
media from other web-based intervention components. One meta-
analysis of low quality (ID: 4) included 12 RCTs and reported sig-
nificant pooled effects on BMI, but the authors reported inconsistent
measures of effects in the appendices (WMD vs. standardized mean
difference) and there were no significant effects on weight (eight
studies), waist circumference (five studies), or body fat (four
studies). Also, the second meta-analysis of high quality (ID: 44)
found no significant pooled effects on weight (10 RCTs), but all
studies were rated as having ‘unclear’ or ‘high risk’ of bias, and
mostly compared Web 2.0 interventions to other active interven-
tions (e.g. websites). Large variability in effect sizes for weight was
also reported in another meta-analysis, of low quality, on Web 2.0
technologies for multiple health behaviors (ID: 31): across three
studies assessing weight-related outcomes, the effects were
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negligible (0.00, 95% CI=-0.40 to 0.40), small (0.28, 95%
CI=—-0.17 to 0.73), and large (0.85, 95% CI=0.13 to 1.56).

Effects of technologies on PA and dietary outcomes

There is evidence for generally positive effects on PA. For mobile
technologies, five narrative syntheses (low quality) [IDs: 8-10, 34,
43] all reported positive effects in over half of 43 studies, with high
overlap (CCA =12%). This is confirmed by the results of a meta-
analysis (ID: 18) showing overall positive pooled effects on PA for
mobile-based interventions (g=0.54; 95% CI=0.17-0.91, 11
studies). However none of these reviews isolated the effects from
RCTs.

For Web 2.0, findings from three meta-analyses of high quality
(IDs: 21, 36, 44) are mixed. One meta-analysis (ID: 44) showed no
significant changes in PA (SMD =0.13; 95% CI=—0.04 to 0.30; 12
RCTs), in line with findings in a similar narrative synthesis (ID: 12).
In contrast, two high quality meta-analyses (IDs: 21, 36) of ‘remote
and Web 2.0 interventions’ found positive effects on cardiovascular
fitness (SMD =0.40; 95% CI=0.04 to 0.76; 2 RCTs) and self-
reported PA (SMD =0.20; 95% CI=0.11-0.28; 9 RCTs) compared
to control conditions, but no significant differences compared to
face-to-face interventions (SMD =—0.02; 95% CI=-0.30 to 0.26,
only one RCT). However, these reviews had slight overlap
(CCA=2%), suggesting that they analysed independent sets of
studies that were not always relevant to Web 2.0 technologies. In
fact, ‘telephone coaching’ interventions were included as remote
interventions alongside Web 2.0, which obviously do not rely on
the Internet.

Diet was not a specific focus for any reviews and few reported
effects of technologies on dietary behaviors. Hence, there is limited
evidence on this. For mobile technologies, a meta-analysis of low
quality that focused on WM (ID: 30) included 12 RCTs reporting
positive effects on fruit and vegetable intake (2 out of 3 studies), and
calorie intake (1 out of 2 studies) plus marginally significant
reductions in sugar and fat intake in one included study
(P=0.05). Two studies measuring changes in energy-dense foods
and eating behavior inventory scores also reported significant
effects favoring mobile interventions. A further meta-analysis of
high quality (ID: 44) reported significant decreases in dietary fat
consumption across five RCTs employing Web 2.0 technologies
(SMD = —0.35; 95% CI —0.68 to —0.02).

Discussion

This is the first systematic overview of reviews to assess the meth-
odological quality of systematic reviews on mobile and Web 2.0
technologies for weight management and synthesize review
evidence on effectiveness. We identified 44 ‘reliable systematic
reviews’,?” published between 2007 and 2014, which reported on
the use of these technologies for promoting WM and PA. The
literature has predominantly assessed mobile-based interventions,
with 24 out of 44 reviews focusing solely on mobile technologies,
particularly text messaging (IDs: 10, 11, 14, 20, 35, 38, 39, 42, 43),
with others also including mobile apps (IDs: 1, 2, 9, 22, 17). Only
seven reviews covered Web 2.0 technologies (5 meta-analyses and 2
narrative syntheses). This is consistent with the evidence from
primary research published in the past 10 years, which has mostly
focused on mobile technologies, with social media being a source of
data for content analyses rather than a medium for experimental
interventions.’> About a third of the reviews analysed interventions
employing various ‘eHealth’ technologies, including computers,
mobile and web-based approaches, reinforcing evidence for the
superiority of interactive and web-based interventions over non-
technology-based interventions.''?

We assessed the methodological quality of the reviews using the
AMSTAR checklist, which is a standardized instrument designed for
this purpose.”?° Overall, quality was low, with only seven out of 44

(16%) reviews being of high quality: three meta-analyses (IDs: 21,
22, 36) and two narrative syntheses (IDs: 3, 5) of A quality, and two
meta-analyses of B quality (IDs: 27, 44). Reviews published in the
last 2 years had significantly higher AMSTAR scores than those
previously available, with meta-analyses scoring higher than
narrative syntheses and scoping reviews. Some items of the
checklist [e.g. assessing risk of bias (A10) and the scientific quality
of included studies (A7)] are more relevant to meta-analyses than
scoping reviews or narrative syntheses. Indeed, none of these two
types of reviews assessed risk of bias. Nevertheless, most low quality
scores were due to authors not clarifying whether their work was
based on a protocol (Al), not including ‘grey literature’ (A3), not
including lists of both included and excluded studies (A5), or not
declaring competing interests and sources of funding (A11). While
the latter two might be lacking due to reporting constraints, the
former are important elements to ensure research accountability
and reproducibility, which should not be neglected even in
scoping reviews. Low AMSTAR scores do not mean that a review
has no value. Some low scoring reviews provided coherent and
consistent coverage of the evidence base and were highly cited
(IDs: 14, 20, 24, 33).

To summarize the research evidence we relied entirely on the
information provided by authors of the systematic reviews, which
were our primary unit of analysis. If the authors did not provide
details on the quality, sample size, study design, significance and size
of the effects, we could not provide an interpretation with respect to
these features. We used citation matrices to estimate overlap among
reviews and identify whether the evidence drawn on by similar
reviews was homogeneous and coherent. These useful matrices'®
revealed that there is a homogeneous and consistent body of
evidence supporting the effectiveness of mobile technologies for
WM: highly overlapping narrative syntheses (IDs: 1, 5, 38, 40) and
meta-analyses (IDs: 27, 30, 39), though low quality, overall reported
positive effects from the generally high quality RCTs they included.
Contrasting results on weight reported in one meta-analysis (ID: 22)
might be explained by the differing focus of the review and different
set of studies included.

In contrast, the effects of Web 2.0 on weight-related outcomes
remain uncertain as findings are mixed. Even though the included
primary research studies were all RCTs, a narrative synthesis of low
quality (ID: 12) and a meta-analysis of low quality (ID: 4) reported
no significant effects on weight, body fat and waist circumference,
whereas a second meta-analysis of high quality (ID: 44) estimated
small, but significant pooled effects only for BMI, but inconsistently
reported the outcome (% BMI change) and effect sizes (WMD and
mean differences) in the paper and in the supplementary materials,
making the results unclear. The evidence on Web 2.0 is weak and
inconclusive: more primary research is needed to appropriately
isolate social media components from generic web-based interven-
tions and reviews are needed to more accurately identify Web 2.0-
based interventions.

There is suggestive evidence on the effectiveness of mobile
technologies on PA, from five highly overlapping narrative
syntheses (IDs: 8-10, 34, 43) and one meta-analysis (ID: 18).
However results cannot be deemed definitive, as all these reviews
included studies of different designs, used different outcomes, and
few isolated the effects of technology. For Web 2.0 technologies,
effects on PA also remain suggestive, as the three meta-analyses
(IDs: 21, 36, 44), despite being of high quality, provided divergent
results, drawing upon a non-overlapping evidence base. Future
reviews should use clearer definitions of Web 2.0 technologies in
order to identify and compare more homogeneous primary research
studies.

Review evidence for effects on diet is limited for both mobile
and Web 2.0 technologies and the findings vary for different
dietary outcomes (e.g. fruit and vegetable, calorie, fat and sugar
intake). More primary research studies and better quality reviews,
on mobile technologies in particular, are therefore needed to


http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw090/-/DC1

evaluate the effects of these technologies on a broad range of
outcomes.

Reviews that reported on general eHealth technologies or that
focused on Web 2.0 technologies provided a more heterogeneous
picture of the literature. General eHealth reviews, especially those of
multiple health behaviors, tended to include studies utilizing a wide
range of different technologies and only few were relevant to the
specific behaviors under study. Web 2.0 reviews had little or no
overlap with each other and with the eHealth reviews, suggesting
large variability in the evidence base. This is due to different
definitions and inclusion criteria being used in eHealth and
Web 2.0 reviews, regardless of their methodological quality.
For example, the two Cochrane reviews of high quality (IDs:
21, 25) on both ‘remote and Web 2.0 interventions’ for
PA conducted a meta-analysis among telephone-based studies,
hence reporting the effects solely of ‘remote’ interventions that
were not included in another meta-analysis on ‘social media’ (ID:
44). The former reviews did not use any technology-related
keywords in their search strategies nor a clear definition of Web
2.0, such as Kaplan and Haenlein’s definition,® which was used in
the latter.

Reviews and meta-analyses on Web 2.0 technologies may also not
identify significant findings because social media components are
embedded in multi-component interventions (i.e., their effects
were not isolated) or because reviews compared their effects
with other active interventions. The effectiveness of mobile and
Web 2.0 technologies depends on what these interventions are
compared to; so greater attention to comparators in primary evalu-
ations is needed. Clearer, accurate definitions and inclusion
criteria are needed to improve the consistency of reporting of
eHealth reviews in general. Some researchers have developed an
eHealth-version of the CONSORT?” statement for reporting RCTs
(ie., the CONSORT-EHEALTH?), but no equivalent currently
exists for systematic reviews. Future research could be undertaken
to apply this approach to the review literature, by developing
eHealth versions of PRISMA or AMSTAR guidelines, for
example, by conducting a consensus-seeking Delphi study to
develop an equivalent standard for reporting systematic reviews in
eHealth.

Strengths and limitations

A strength of this overview is the assessment of methodological
quality combined with metrics to evaluate overlap in the evidence
base of reviews, which is rarely undertaken in overviews.'® Our
approach allowed us to provide a comprehensive evaluation of the
relevant review literature. A limitation is that we included only
reviews published in English. We minimized bias in the search,
selection, data extraction and analysis of data, but it is possible
that some reviews were not retrieved by our search strategy.
Another limitation relates to the AMSTAR checklist. Despite being
reported as valid and reliable,'*?*3! the use of dichotomous items
make the evaluation imprecise; it also penalizes reviews that do not
report items fundamental for the reproducibility of results (e.g.
review protocol, comprehensive search strategies), to the same
extent as reviews lacking details that might be due to space limita-
tions or publication guidelines (e.g. conflict of interests, lists of
included/excluded studies). Also, the assessment of publication
bias, risk of bias and heterogeneity of studies do not apply to
systematic reviews that do not perform meta-analyses. We
excluded the publication bias item (A10) from the AMSTAR score
for narrative syntheses and scoping reviews, but this did not improve
the overall quality of these. Nonetheless clearer methodological as-
sessments could be achieved by assigning different weights to more
or less important quality criteria.
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Conclusion

There is coherent evidence suggesting positive effects of mobile
technologies on WM. Evidence is less conclusive with regard to
using mobile technologies for promoting PA or diet, and is
lacking with regard to using Web 2.0 technologies for promoting
WM, PA or diet. Definitive conclusions are limited due to variability
in the number, quality and design of studies included in these
reviews, and to generally low methodological quality scores for the
reviews themselves. The heterogeneity in studies included in the
reviews results from wide variability in definitions and inclusion
criteria for Web 2.0 technologies, which leads to conflicting results
drawn from a limited number of studies. More and better quality
primary research employing Web 2.0 technologies is also needed.

Better quality reviews, especially meta-analyses, using detailed
data extraction techniques, clearer definitions of technologies, inter-
ventions and comparators are needed to advance our understanding
of the effectiveness of these technologies, and identify directions for
future research. Investing in the refinement of these technologies for
WM and PA may be justified but future work should establish when
and for whom mobile and Web 2.0 technologies may support
effective behavior changes.

Supplementary data
Supplementary data are available at EURPUB online.
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Key points

e There is consistent and coherent evidence on the effective-
ness of mobile technologies for supporting weight
management.

e There is evidence which is suggestive of mobile technologies
being effective in improving physical activity and diet.

e Evidence is lacking with regard to whether Web 2.0
technologies can support weight management, PA and diet.
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e Good quality evidence from primary research studies and
reviews is needed to determine which components of
mobile- and Web 2.0-based interventions are associated
with larger effects.

e Clearer terminologies and definitions for technology-based
interventions and reviews are recommended to improve the
quality and consistency of reporting.
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