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Abstract

Background: Digita interventions (DIs) could support physical activity (PA) promotion, according to recent reviews. However,
it remainsunclear if and how DIsfor PA promotion are evaluated; thus, it is unclear if they support behavior changein real-world
settings. A mapping of evidence from published reviewsis required to focus on the evaluation of DIsfor PA promotion.

Objective: Theaim of our study isto investigate evaluation strategies for any outcome in the context of DIsfor PA promotion
by conducting a scoping review of published reviews.

Methods: Our scoping review adheresto the PRISMA-ScR (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) guidelines. The information sources include bibliographic databases (MEDLINE, PsycINFO,
and CINAHL) and the bibliographies of the selected studies. The electronic search strategy was developed and conducted in
collaboration with an experienced database specialist. The electronic search was conducted in English with no limitsup to March
19, 2021, for sources with the terms digital intervention AND evaluation AND physical activity in titles or abstracts. After
deduplication, 300 reviews selected from 4912 search results were assessed for eligibility by 2 authors working independently.
Theinclusion criteriawere (1) healthy or clinical samples (population), (2) DIsfor PA promotion (intervention), (3) comparisons
to any other intervention or no intervention (comparison), (4) evaluation strategies (methods, results, or frameworks) for any
outcomein the context of DIsfor PA promotion (outcome), and (5) any published review (study type). According to the consensus
reached during a discussion, 40 reviews met the inclusion criteria—36 from the electronic search and 4 from the manual search
of the bibliographies of the 36 reviews. All reviews reported the eval uation strategies for any outcomes in the context of DIs for
PA promotion in healthy or clinical samples. Data coding and the quality appraisal of systematic reviews are currently being
performed independently by 2 authors.

Results: Our scoping review includes data from 40 published reviews (1 rapid review, 9 scoping reviews, and 30 systematic
reviews). The focus of data coding is on evaluation strategies in the context of DIsfor PA promotion and on the critical appraisal
of the included systematic reviews. The final consensus regarding all datais expected in early 2022.

Conclusions; Interventions for PA promotion that are supported by digital technologies require evaluation to ensure their
efficacy in real-world settings. Our scoping review is needed because it addresses novel objectives that focus on such evaluations
and are not answered in the published reviews identified in our search. The eval uation strategies addressing DIsfor PA promotion
will be mapped to synthesize the results that have been reported in published reviews so far.
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Introduction

The field of digital public health is rapidly developing [1].
Digitization is likely to have a major impact on therapy in the
future, and it already increasingly contributesto prevention and
health promotion [2]. Interventions supported by modern
technologies (ie, digital interventions [DIs]) are enormously
popular in the context of healthy lifestyle and behavior change,
including physical activity (PA) promotion [3,4]. A number of
challenges exist in this rapidly developing field, including the
gap between clinical or preventive interests and commercial
interests [5], the ethics of data storage and usage [6], and
devel opment issues (theoretical and evidence-based foundations
of new DIs) [7].

One key question in this new field of research is if DIs truly
work in any health context. In light of the long history of
evidence-based medicine with guidelines on how to assess the
effectiveness of nondigital health interventions, comprehensive
guidelines on the systematic evaluation of DIs are still scarce.
Evaluation isalso important for justifying and informing policy,
program, and funding decisions. Although initial evaluation
criteria and frameworks have been proposed for Dls, this
preliminary work lacks guidance asto when and to which degree
these criteria should be applied [8-10]. For example, as already
pointed out in 2015 [11], it remains unclear if and how DIsfor
PA promotion are evaluated. Evaluation in this context is
essential for understanding if DIs support behavior change in

real-world settings, so that the sustainable, effective, and
efficient use of DIs can be achieved [12,13]. However,
real-world Dls are complex and difficult to evaluate. Among
others, the challenges of evaluating Dls include contextual
factors, such as settings, target populations, intervention
functions, or intended outcomes; as well as organizational,
political, or resourcing factors. Some of the practical challenges
in conducting evaluations include using appropriate eval uation
methods and tools, understanding what counts as evidence, and
understanding how such evidence is applied and interpreted
[14-16]. Therefore, areview of theliteratureisrequired to focus
on eval uation methods in the context of DIsfor PA promotion.

According to a PubMed search, 155 reviews with the terms
digital AND physical activity have already been published up
to November 17, 2021 (including 55 reviews in 2021 alone).
Dueto the high number of potentially relevant reviewsthat have
already been published on this topic, the mapping of existing
evidenceisrequired to investigate if and how the evaluation of
DIs for PA promotion was addressed in such publications.
Mapping is important for identifying any evidence gaps that
could be addressed in future reviews of primary studies.

The aim of this study is to investigate evaluation strategies for
any outcome in the context of DIs for PA promotion by
conducting a scoping review of published reviews. The three
main objectives of this scoping review address the evaluation
target, methods, and theoretical frameworks (Figure 1).

Figure 1. Objectives of this scoping review. DI: digital intervention; PA: physical activity.
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Methods

Study Design

Our study uses a scoping review design. The study adheres to
the PRISMA-SCR (Preferred Reporting Items for Systematic
Reviews and Meta-Anayses extension for Scoping Reviews)
guidelines [17]. The PRISMA-ScR checklist will be reported
in an appendix once the scoping review is complete.

Protocol and Registration

The study was registered at the Center for Open Science [18]
and was planned to include the following two parts: (1) an
overview (review) of reviews and (2) a scoping review of
primary studies. This protocol addresses only part 1 of the

https://www.researchprotocol s.org/2022/3/e35332

planned study. The need for part 2 will be established once the
results of part 1 are available. In contrast to our registration
[18], the study will be performed asascoping review of reviews
due to the availability of appropriate guidance (PRISMA-ScR
[17]). Furthermore, our study has abroader focus on evaluation
methods relative to that of overviews of reviews that typically
address specific outcomes of interventionsin the health context.

The electronic literature search was conducted on March 19,
2021, prior to study registration on May 3, 2021 [18]. Theresults
were screened by 1 author for the presence of other overviews
or scoping reviews addressing the same aims as those planned
in our study. This step was necessary to prevent any research
waste. According to meta-research [19-21], many reviews of
interventions in the health context are redundant because they
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either addressthe same aims as those addressed by other existing
reviews or cite the same primary studies. This problem is so
extensive that some reviews do not include any unique primary
studiesthat are not cited in other reviews, and there are as many
reviews as or even more reviews than there are primary studies
in some fields [19-21]. The procedure of checking if a new
review isrequired prior to study registration may be especially
necessary in rapidly developing fields, such as digitally

Textbox 1. Eligibility criteriafor the scoping review.
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supported interventions, or when addressing commonly
investigated outcomes, such as PA promotion.

Eligibility Criteria
The eligibility criteriafor our scoping review are based on the
Population, Intervention, Comparison, Outcome, and Study

Type (PICOS) criteria (Textbox 1). Our review has a methods
focus and thus targets any outcome.

Inclusion criteria

Publication status: published in a peer-reviewed journal
Publication language: English or German

© N o 00k~ W DN P

Accessto the full texts of studies selected for data coding

Exclusion criteria

1.  Nonhuman studies

intervention)

Language other than English or German

N o 00 b~ W

No access to the full texts of studies selected for data coding

Population: human samples of any age (children or adults) and health status (healthy or clinical)

Intervention: digital interventions for physical activity promotion as a primary outcome

Comparison: comparisons to any other intervention or no intervention

Outcome: evaluation of adigital intervention that is planned or performed by using any method for any target

Study type: any review (systematic, scoping, rapid, narrative, overview, or other)

2. Digitd interventionsfor physica activity promotion are not applied or are not the primary intervention (included as a control to or part of another

Evaluation of digital interventionsis not addressed (not planned or not performed)
Other study type: primary study, comment, correction, letter, editorial, or protocol
Other publication status: conference paper, unpublished report, thesis, or book

Information Sources

The information sources for the scoping review include
bibliographic databases (MEDLINE, PsycINFO, and CINAHL)
as well as the bibliographies of the selected studies. These
databases were chosen because they delivered the most relevant
studies in our other searches for DIs in the context of public
health.

Table 1. Summary of the electronic search strategy®.

Search

The electronic search strategy was devel oped iteratively by the
team in consultation with a professional librarian. The search
terms and corresponding MeSH (Medical Subject Headings)
terms were derived to address the following three main search
topics. (1) DIs (with amobile app), (2) evaluation, and (3) PA.
The full search strategy will be reported in an appendix once
the scoping review is complete. A summary of the electronic
search and its outcomes is shown in Table 1. In addition, the
bibliographies of the included studies were manually screened
for additional relevant sources.

Databases (time frame)

Search strategy summary (search terms)

Studies (N=8272), n

MEDLINE through Ovid (from inception through to March
19, 2021)

PsycINFO through Ovid (from inception through to March
19, 2021)

CINAHL through EBSCO (from inception through to March
19, 2021)

Title OR abstract (mobile application AND evaluation AND 4776
physical activity)
Title OR abstract (mobile application AND evaluation AND 1157
physical activity)
Title OR abstract (mobile application AND evaluation AND 2339

physical activity)

#The electronic search was conducted in English with no limits by ateam assistant on March 19, 2021.
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Selection of Sources of Evidence

The electronic search results (8272 studies) were stored in
EndNote X9 (Clarivate). Following the removal of duplicates
in EndNote, 4912 remaining studieswere divided into 2 groups
(reviews or nonreviews) by using the smart groups functionin
EndNote. All identified reviews (300/4912, 6.11%) were
exported into a new EndNote library and divided into the
following five groups, depending on review type, by using the
smart groups function: (1) overview of reviews, (2) rapid
review, (3) scoping review, (4) narrative review, and (5)
systematic review.

Table 2. Summary of study selection.

De Santiset d

Study selection was conducted in 3 steps. First, 2 authors
independently screened all titles and abstracts in each smart
group for inclusion and reached consensus during a discussion.
Second, 2 authors independently screened the studies selected
for the full-text inspection and reached consensus during a
discussion. Third, once the final study selection from the
electronic search was completed, 2 authors manually screened
the bibliographies of theincluded studiesfor additional relevant
sources and reached consensus during a discussion. The
outcomes of the study selection are summarized in Table 2 and
Figure 2. The complete list of included and excluded studies
will be reported in an appendix once the scoping review is
complete.

b

Review type® Studies, n Exclusion
Reviews from electronic search (n=300)
Overview 3 N/AC
Excluded based on title or abstract 3 Exclusion criterion 2
Excluded based on full text 0 N/A
Included 0 N/A
Rapid review 4 N/A
Excluded based on title or abstract 3 Exclusion criterion 2
Excluded based on full text 0 N/A
Included 1 N/A
Scoping review 21 N/A
Excluded based on title or abstract 1 Exclusion criterion 1
Excluded based on title or abstract 10 Exclusion criterion 2
Excluded based on full text 1 Exclusion criterion 2
Included 9 N/A
Narrativereview 51 N/A
Excluded based on title or abstract 45 Exclusion criterion 2
Excluded based on full text 6 Exclusion criterion 2
Included 0 N/A
Systematic review 221 N/A
Excluded based on title or abstract 177 Exclusion criterion 2
Excluded based on full text 17 Exclusion criterion 2
Excluded based on full text 1 Exclusion criterion 5
Included 26 N/A
Reviews from manual search (n=4)
Systematic review 4 N/A

Included from the manual search of the bibliographies of al included reviews 4

N/A

3Review typewas established based on theinformation intitlesor abstracts. A total of 40 reviewswereincluded from the el ectronic and manual searches.

bExclusion criteria are shown in Textbox 1.
°N/A: not applicable.
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Figure 2. Study selection (PRISMA [Preferred Reporting Items for Systematic Reviews and Meta-Analyses] flowchart).
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Data Charting

A form for coding and capturing all data was self-developed in
Microsoft Excel and calibrated within the team. Two authors
will code all data independently and reach consensus during a
discussion. Data coding is currently in progress.

Dataltems

Dataitemsthat will be coded in the scoping review are reported
in Textbox 2. Theseitemswere chosen to addressthe objectives
of the scoping review (Figure 1). All data will be reported in
an appendix once the scoping review is complete.

In addition to the definitions provided in Textbox 2, the
following operationalization definitions were used to improve
therdiability and validity of study selection and datacodingin
the scoping review:

1. A healthy population was defined as samples without acute
or chronic illnesses, but this could include samples at risk
for various clinical illnesses.

https://www.researchprotocol s.org/2022/3/e35332

Digital intervention was defined asan intervention delivered
or supported by digital tools. Digital tools were defined as
any digitally supported technologies for automated and
continuous self-monitoring and feedback. This includes
smartphone apps, activity trackers, and web-based software
but excludes digital tools, such as pedometers and
accelerometers, that do not offer tracked measures or
feedback over time [22]. Pedometers or accelerometers
were included as part of DIs or with other digital toolsin
the minority of primary studiesin some reviews. Reviews
were excluded if all or the mgjority of their primary studies
used only pedometers or accelerometers.

PA promotion was defined as any primary outcomefocusing
on PA promotion. Reviewswere excluded if PA promotion
was assessed as part of ahealthy lifestyle or asasecondary
outcome for the management of weight, blood sugar, or
sportsinjuries; for balance and mobility training following
surgeries; or for such training in the management of
neurological disorders.
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Textbox 2. Dataitemsin this scoping review.
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Bibliographic information

o  Firstauthor

o Year of publication

«  Region of corresponding author (continent)
o Study title

«  Study aim according to study authors

o Funding sources and conflicts of interest according to study authors

Population

«  Population by health status (healthy individuals or individuals with clinical diagnoses)

«  Population by diagnosis (none or diagnosis name)

«  Population by diagnosis type (none, any, mental, neurological, or somatic)

. Population by age (any age; minors aged up to 18 years; or adults aged 18 years or older, including specific subgroups [eg, older adults])

Intervention

« Any digita intervention

Comparison

«  Comparison (any, independent control group with another intervention, or baseline in pre-post studies without control groups)

Outcome
« Any outcomein the context of physical activity promotion

«  Outcome focus (generdl fitness, mobility, or other)

Study (review) type
« Review type (rapid, scoping, or systematic)
o  Primary studiesin review (number)

o Published primary studiesin review (number)

« Unique published studies that do not overlap with primary studiesin other reviews (number)
o Primary study design in review (only randomized controlled trials [RCTs] or any designs, including RCTs and non-RCTs)

Evaluation

« Evaluation target (user outcomes [eg, efficacy, usability, acceptability, or tool performance or validation])
«  Evaluation method (objective automated data from the tools, scales, or tests or the validation of tool data vs another method)

«  Theory framework type (not reported or framework name)

«  Theory framework description according to study authors (eg, frameworks used in tool development)
« Requirementsfor the efficacy of digital interventions according to study authors (eg, engagement with the tool)

«  Evidence gaps according to study authors (recommendations for future research, limitations, and conclusions)

Critical Appraisal of Individual Sources of Evidence

The critical appraisal will be conducted only for the systematic
reviews by using atool that was specifically developed for such
reviews (A Measurement Tool to Assess Systematic Reviews,
Version 2 [AMSTARZ2]) [23]. AMSTAR2 has acceptable
psychometric propertiesand isan appropriatetool for appraising
systematic reviews of interventionsin the health context [23,24].
The tool includes 16 items that need to be rated to derive the
overall confidence rating for the results of a systematic review

https://www.researchprotocol s.org/2022/3/e35332

RenderX

(critically low, low, moderate, or high) [23]. All 16 items will
be rated according to the AMSTAR2 scoring guidelines [23].
The overall confidencerating will be derived for each systematic
review based on acombination of scoresfor 7 critical itemsand
9 noncritical items, in accordance with the AMSTAR2
guidelines [23]. In general, critically low ratings are assigned
if at least 2 critical items are not fulfilled (rated as “no”) on
AMSTAR2.

A form for appraising systematic reviewswith AMSTAR2 was
self-developed in Microsoft Excel. Two authors will appraise
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all systematic reviewsindependently and reach consensusduring
adiscussion. The appraisals will be performed in 2 phases by
both authors.

During phase 1, the systematic reviews with critically low
confidenceratingswill beidentified. Thiswill bedoneby using
2 AMSTAR? items (item 2: presence of areview protocol; item
7: presence of alist of excluded studies). Systematic reviews
that do not fulfill both of these itemswill receive critically low
confidence ratings. These two items address the most common
limitations in systematic reviews of interventions in the health
context [20], and they were selected according to a fast and
frugal decision tree for the critical appraisal of systematic
reviews[25].

During phase 2, the systematic reviews that fulfilled at least 1
of the 2 itemsin phase 1 (item 2 or 7) will be rated by using all
16 AMSTAR?Z items. This will be done to identify further
systematic reviews with critically low confidence ratings and
other reviews with low, moderate, or high confidence ratings.

Once consensusis reached, the final overall confidence ratings
for each systematic review derived from AMSTAR2 will be
reported in an appendix. The appraisal procedure is currently
in progress.

In addition to deriving the overall confidence ratings, the
AMSTAR?2 scores will be used for 2 meta-research studies.
Both studies will be performed because the overall confidence
ratings on AMSTAR2 aone poorly discriminate among
systematic reviews of variousinterventionsin the health context
[20].

The first meta-research study will be performed in addition to
our origina registration [18]. This study will address the
following two aims: (1) to identify common strengths and
weaknessesin systematic reviews of DIsfor PA promotion and
(2) to assess the stability of the overall confidence ratings. To
investigate both aims, all systematic reviews apprai sed with the
two AMSTAR?Z itemsin phase 1 will be appraised with all 16
AMSTAR? items. Two authors will appraise all systematic
reviewsindependently and reach consensus during a discussion.
To addressaim 1, the scores on theindividual AMSTAR2 items
for each of the 30 systematic reviewswill be presented on abar
graph to visualize the strengths (fulfilled items rated as “yes’
or “partial yes’) and the weaknesses (not fulfilled items rated
as “no”) in each review. To address aim 2, the outcomes of
appraisals involving 2 AMSTAR? items and those involving
16 AMSTAR?Z items will be compared descriptively according
to the overall rating correctness and the total appraisal time.
Furthermore, the “yes’ or “yes + partial yes’ ratings will be
expressed as percentage scores out of all 16 ratings assigned to
each systematic review in accordance with methods described
elsewhere [26]. Such percentage scores for “yes’ or “yes +
partial yes’ ratings will be compared between 2 groups of
systematic reviews, which will be based on thereviews overall
confidence ratings (critically low and low vs moderate and
high). The comparisons will be computed in IBM-SPSS 24
(IBM Corporation) and reported as odds ratios with 95% Cls
for thenominal variables or asmean difference scoreswith 95%
Clsfor the continuous variables. Finally, the overall confidence

https://www.researchprotocol s.org/2022/3/e35332

De Santiset d

ratings derived from different combinations of critical items
will be descriptively compared.

The second meta-research study will be performed in accordance
with the plan in our original registration [18]. The aim of the
second meta-research study is to compare the outcomes of
AMSTAR? appraisals by using the original scoring guidelines
[23] and the revised scoring guidelines proposed by us. Two
authorswill apprai sethe same systematic reviewsindependently;
one will use the original scoring guidelines, and one will use
the revised scoring guidelines. The overall confidence ratings
will be graphically summarized and descriptively compared.
This will be done to identify the sources of similarities and
discrepancies between the outcomes of both scoring methods
and to test the usefulness of the revised scoring guidelines for
appraising systematic reviews.

Synthesis of Results

Studies will be grouped according to their designs. The coded
data will be synthesized either by using descriptive statistics
(relative frequencies) or narratively within each group. If
applicable, evidence maps [27] will be used to visualize the
results according to the three objectives of the scoping review
(Figure 1). The overal confidence ratings for al systematic
reviewswill be graphically synthesized by using abar graph to
visualize the outcomes of the critical appraisal.

Results

Included Studies

Our electronic search identified 6.11% (300/4912) studies
designated as reviews of any type in titles or abstracts. Of the
300 reviews, 36 (12%) met the inclusion criteria (Textbox 1)
for the scoping review. An additional 4 reviews were selected
following a manual search of the bibliographies of the 36
included reviews. Thus, 40 reviewswereincluded in the scoping
review (Figure 2). Of the 40 reviews, 1 (2.5%) was a rapid
review, 9 (22.5%) were scoping reviews, and 30 (75%) were
systematic reviews (Table 2).

Further Results

Data coding and the critical appraisal of systematic reviews are
currently in progress and are expected to be completed in early
2022.

Discussion

Principal Results

Our electronic search revealed that 300 reviews indexed in 3
bibliographic databases have aready been published on
interventions supported by digital technologies and designed
for PA. Thus, to prevent research waste resulting from the
contribution of another review of primary studies, our scoping
review will synthesize the findings of such published reviews.
Among the 300 reviews, we identified 40 reviews that
specifically focused on evaluation strategies in the context of
Dlsfor PA promotion (36 from the electronic search and 4 from
the manual search of the bibliographies of the 36 included
reviews). According to our preliminary findings, our scoping
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review is needed becauseit addresses novel objectivesthat focus
on evaluation strategiesin the context of DIsfor PA promotion.

Interest in DIsfor PA Promotion

The large number of reviews on digitization and PA highlights
2 important issues so far. First, the academic field of Dls for
the core aspects of public health (prevention and health
promotion) is rapidly developing [1]. This development is
probably related to the general technological progress [4] and
economic interest in the digitization of health [5]. However, the
digitization of healthisal so associated with various challenges,
such as access to digital tools, digital health competence, and
ethical issues related to data storage and usage [28].
Interestingly, although digital technologies for PA are
enormously popular [3], it remains unclear if they work (ie, if
they promote PA). Second, there is a need to carefully inspect
the published literature on digitization and PA promotion before
conducting a new review that may be redundant and may
contribute to research waste. Our scoping review of other
reviewswill help to identify evidence gapsand possible research
guestionsthat have not been addressed in the academic literature
so far. Such evidence gaps will be used to determine if a new
scoping review or systematic review of primary studies is
required in this rapidly developing field.

Limitations

Although the data coding and appraisal arestill ongoing, 3 main
limitations have already been identified in the scoping review.
First, the development of the search strategy was difficult due
to the heterogeneous terminology used in the field of Dls.
Professional assistance with the development of the search
syntax for bibliographic databases was an essential requirement
for determining the validity of our search. Our search syntax
was calibrated and extensively pretested, and the search was
conducted under the supervision of an experienced librarian
who specialized in bibliographic databases. Although a large
number of relevant sources suggests that the search was valid,
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used to identify further sources. Second, we searched only 3
electronic databases (MEDLINE, PsycINFO, and CINAHL).
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relevant reviews. However, it cannot be ruled out that additional
sources are available on other international databases. Third,
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were conducted after the pilot assessment of scoping reviews.
Finally, the data sourcesfor our scoping review (other published
reviews) may not necessarily focus on the evaluation of DIsfor
PA promotion. Although this cannot be ruled out, our search
strategy indeed included the term evaluation, meaning that all
of the studiesidentified in the search included thisterm in their
titles, abstracts, or keywords. Thus, the scoping review can
systematically collate the information about the evaluation of
DIs for PA promotion from other reviews to identify any
evidence gaps that could be addressed in future reviews of
primary studies. In general, our experiences so far highlight the
need for high-quality documentation and the reporting of
definitions in this relatively new and dynamically developing
field.

Conclusions

Interventions for PA promotion supported by digital
technologies require evaluation to ensure their efficacy in
real-world settings. Our scoping review is needed because it
addresses novel objectives that focus on such evaluations and
are not answered in the published reviews identified in our
search. The evaluation strategies addressing Dls for PA
promotion will be mapped to synthesize the results that have
been reported in published reviews so far.

We thank the database specialist—L ara Christianson, ML S—and the team assistant—L isa Kiihne, M Sc—for their assistance in
designing the search strategy and conducting the electronic search. The publication of this article was funded by the Open Access
Fund of the University of Applied Science Stralsund. We gratefully acknowledge the support of the Leibniz-Science Campus
Bremen Digital Public Health (Isc-diph.de), which is jointly funded by the Leibniz Association (grant W4/2018), the Federal
State of Bremen, and the Leibniz Institute for Prevention Research and Epidemiology — BIPS.

Authors Contributions

KKDS conceptualized the study, developed the methodology, selected the studies, wrote the first draft of the manuscript, and
reviewed and edited the manuscript. TJ conceptualized the study and reviewed and edited the manuscript. LM selected the studies
and reviewed and edited the manuscript. HZ conceptualized the study and reviewed and edited the manuscript. KM conceptualized
the study, developed the methodology, selected the studies, wrote the first draft of the manuscript, and reviewed and edited the
Mmanuscript.

Conflictsof Interest
None declared.

References

https://www.researchprotocols.org/2022/3/e35332 JMIR Res Protoc 2022 | vol. 11 | iss. 3| €35332 | p. 8

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS De Santiset a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Zeeb H, Pigeot |, Schiiz B, L eibniz-WissenschaftsCampus Digital Public Health Bremen. [Digital public health-an overview].
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2020 Feb;63(2):137-144. [doi:
10.1007/s00103-019-03078-7] [Medline: 31919531]

De SantiskKK, Jahnel T, SinaE, Wienert J, Zeeb H. Digitization and health in Germany: Cross-sectional nationwide survey.
JMIR Public Health Surveill 2021 Nov 22;7(11):€32951 [FREE Full text] [doi: 10.2196/32951] [Medline: 34813493]
CgjitaMl, Kline CE, Burke LE, Bigini EG, Imes CC. Feasible but not yet efficacious: A scoping review of wearable activity
monitorsin interventionstargeting physical activity, sedentary behavior, and sleep. Curr Epidemiol Rep 2020 Mar;7(1):25-38
[FREE Full text] [doi: 10.1007/s40471-020-00229-2] [Medline: 33365227]

Taj F, Klein MCA, van Halteren A. Digital health behavior change technology: Bibliometric and scoping review of two
decades of research. IMIR Mhealth Uhealth 2019 Dec 13;7(12):e13311 [FREE Full text] [doi: 10.2196/13311] [Medline:
31833836]

Eze ND, Mateus C, Hashiguchi TCO. Telemedicine in the OECD: An umbrellareview of clinical and cost-effectiveness,
patient experience and implementation. PLoS One 2020 Aug 13;15(8):e0237585. [doi: 10.1371/journal.pone.0237585]
[Medline: 32790752]

Cordeiro JV. Digital technologies and data science as health enablers: An outline of appealing promises and compelling
ethical, legal, and social challenges. Front Med (Lausanne) 2021 Jul 08;8:647897 [FREE Full text] [doi:
10.3389/fmed.2021.647897] [Medline: 34307394]

Sporrel K, Nibbeling N, Wang S, Ettema D, Simons M. Unraveling mobile health exercise interventionsfor adults: Scoping
review on theimplementations and designs of persuasive strategies. IMIR Mhealth Uhealth 2021 Jan 18;9(1):€16282 [FREE
Full text] [doi: 10.2196/16282] [Medline: 33459598]

Henson P, David G, Albright K, Torous J. Deriving a practical framework for the evaluation of health apps. Lancet Digit
Health 2019 Jun;1(2):e52-e54 [FREE Full text] [doi: 10.1016/S2589-7500(19)30013-5] [Medline: 33323229]

Kowatsch T, Otto L, Harperink S, Cotti A, Schlieter H. A design and evaluation framework for digital health interventions.
it - Information Technology 2019 Nov 20;61(5-6):253-263 [FREE Full text] [doi: 10.1515/itit-2019-0019]

Fynn JF, Hardeman W, Milton K, Jones AP. A scoping review of evaluation frameworks and their applicability to real-world
physical activity and dietary change programme evaluation. BMC Public Health 2020 Jun 26;20(1):1000 [FREE Full text]
[doi: 10.1186/s12889-020-09062-0] [Medline: 32586301]

Tabak M, Dekker-van Weering M, van Dijk H, Vollenbroek-Hutten M. Promoting daily physical activity by means of
mobile gaming: A review of the state of the art. Games Health J 2015 Dec;4(6):460-469. [doi: 10.1089/g4h.2015.0010]
[Medline: 26397179]

Lynch C, Bird S, Lythgo N, Selva-Raj I. Changing the physical activity behavior of adultswith fitnesstrackers: A systematic
review and meta-analysis. Am J Health Promot 2020 May;34(4):418-430. [doi: 10.1177/0890117119895204] [Medline:
31858812]

SilvaAG, Simdes P, Queirds A, Rocha NP, Rodrigues M. Effectiveness of mobile applications running on smartphones to
promote physical activity: A systematic review with meta-analysis. Int JEnviron Res Public Health 2020 Mar 27;17(7):2251
[EREE Full text] [doi: 10.3390/ijerph17072251] [Medline: 32230769]

Lim MSC, Wright CJC, Carrotte ER, Pedrana AE. Reach, engagement, and effectiveness: asystematic review of evaluation
methodol ogies used in health promotion via social networking sites. Health Promot J Austr 2016 Feb;27(3):187-197. [doi:
10.1071/HE16057] [Medline: 27719734]

Mathews SC, McSheaMJ, Hanley CL, Ravitz A, Labrique AB, Cohen AB. Digital health: a path to validation. NPJ Digit
Med 2019 May 13;2:38 [FREE Full text] [doi: 10.1038/s41746-019-0111-3] [Medline: 31304384]

Moshi MR, Tooher R, Merlin T. Suitability of current evaluation frameworks for use in the health technology assessment
of mobile medical applications: A systematic review. Int J Technol Assess Health Care 2018 Jan;34(5):464-475. [doi:
10.1017/S026646231800051X] [Medline: 30201060]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et a. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): Checklist and explanation. Ann Intern Med 2018 Oct 02;169(7):467-473 [FREE Full text] [doi:
10.7326/M 18-0850] [Medline: 30178033]

De SantisKK, Jahnel T, Mergenthal L, Matthias K. Evaluation of digital interventions for physical activity promotion.
Open Science Framework. 2021. URL: https://osf.io/v82d3 [accessed 2021-05-01]

De Santis KK, Kaplan I. Assessing the quality of systematic reviews in healthcare using AMSTAR and AMSTAR2. Z
Psychol 2020 Mar 31;228(1):36-42. [doi: 10.1027/2151-2604/a000397]

De SantisKK, Lorenz RC, Lakeberg M, Matthias K. The application of AMSTARZ2 in 32 overviews of systematic reviews
of interventions for mental and behavioural disorders: A cross-sectiona study. Res Synth Methods. Epub ahead of print
2021 Oct 19. [doi: 10.1002/jrsm.1532] [Medline: 34664 766]

Kedzior KK, Kaplan I. Tai chi and Parkinson's disease (PD): A systematic overview of the scientific quality of the past
systematic reviews. Complement Ther Med 2019 Oct;46:144-152. [doi: 10.1016/j.ctim.2019.08.008] [Medline: 31519271]
Laranjo L, Ding D, Heleno B, Kocaballi B, Quiroz JC, Tong HL, et a. Do smartphone applications and activity trackers
increase physical activity in adults? Systematic review, meta-analysis and metaregression. Br J Sports Med 2021
Apr;55(8):422-432. [doi: 10.1136/bjsports-2020-102892] [Medline: 33355160]

https://www.researchprotocols.org/2022/3/e35332 JMIR Res Protoc 2022 | vol. 11 | iss. 3| €35332 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00103-019-03078-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31919531&dopt=Abstract
https://publichealth.jmir.org/2021/11/e32951
http://dx.doi.org/10.2196/32951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34813493&dopt=Abstract
http://europepmc.org/abstract/MED/33365227
http://dx.doi.org/10.1007/s40471-020-00229-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33365227&dopt=Abstract
https://mhealth.jmir.org/2019/12/e13311/
http://dx.doi.org/10.2196/13311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31833836&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0237585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32790752&dopt=Abstract
https://doi.org/10.3389/fmed.2021.647897
http://dx.doi.org/10.3389/fmed.2021.647897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34307394&dopt=Abstract
https://mhealth.jmir.org/2021/1/e16282/
https://mhealth.jmir.org/2021/1/e16282/
http://dx.doi.org/10.2196/16282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33459598&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(19)30013-5
http://dx.doi.org/10.1016/S2589-7500(19)30013-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33323229&dopt=Abstract
https://www.degruyter.com/document/doi/10.1515/itit-2019-0019/html
http://dx.doi.org/10.1515/itit-2019-0019
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09062-0
http://dx.doi.org/10.1186/s12889-020-09062-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32586301&dopt=Abstract
http://dx.doi.org/10.1089/g4h.2015.0010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26397179&dopt=Abstract
http://dx.doi.org/10.1177/0890117119895204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31858812&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17072251
http://dx.doi.org/10.3390/ijerph17072251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32230769&dopt=Abstract
http://dx.doi.org/10.1071/HE16057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27719734&dopt=Abstract
https://doi.org/10.1038/s41746-019-0111-3
http://dx.doi.org/10.1038/s41746-019-0111-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304384&dopt=Abstract
http://dx.doi.org/10.1017/S026646231800051X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30201060&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
https://osf.io/v82d3
http://dx.doi.org/10.1027/2151-2604/a000397
http://dx.doi.org/10.1002/jrsm.1532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34664766&dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2019.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31519271&dopt=Abstract
http://dx.doi.org/10.1136/bjsports-2020-102892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33355160&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS De Santiset a

23.

24,

25.

26.

27.

28.

Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: acritical appraisal tool for systematic
reviewsthat include randomised or non-randomised studies of healthcare interventions, or both. BMJ 2017 Sep 21;358:j4008
[FREE Full text] [doi: 10.1136/bmj.j4008] [Medline: 28935701]

Lorenz RC, Matthias K, Pieper D, Wegewitz U, Morche J, Nocon M, et a. A psychometric study found AMSTAR 2 to be
avalid and moderately reliable appraisal tool. J Clin Epidemiol 2019 Oct;114:133-140. [doi: 10.1016/j.jclinepi.2019.05.028]
[Medline: 31152864]

Lorenz R, Jenny M, Jacobs A, Matthias K. Fast and frugal decision tree for the critical appraisal of systematic reviewsin
situations with limited time periods. In: Ger Med Sci. 2021 Presented at: 22. Jahrestagung des Deutschen Netzwerks
Evidenzbasierte Medizin e. V; February 24-26, 2021; Digital. [doi: 10.3205/21ebm039]

Matthias K, Rissling O, Pieper D, Morche J, Nocon M, Jacobs A, et al. The methodological quality of systematic reviews
on the treatment of adult major depression needs improvement according to AMSTAR 2: A cross-sectional study. Heliyon
2020 Sep 01,6(9):e04776 [FREE Full text] [doi: 10.1016/j.heliyon.2020.e04776] [Medline: 32939412]

Saran A, White H. Evidence and gap maps: acomparison of different approaches. Campbell Syst Rev 2018 Oct 12;14(1):1-38
[FREE Full text] [doi: 10.4073/cmdp.2018.2]

Dadaczynski K, Tolks D. Digitale public health: Chancen und herausforderungen internetbasierter technologien und
anwendungen. Public Health Forum 2018 Sep 01;26(3):275-278. [doi: 10.1515/pubhef-2018-0059]

Abbreviations

AMSTAR2: A Measurement Tool to Assess Systematic Reviews, Version 2

DI: digital intervention

MeSH: Medica Subject Headings

PA: physica activity

PICOS: Population, Intervention, Comparison, Outcome, Study Type

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews

Edited by T Leung; submitted 01.12.21; peer-reviewed by K Schneider; comments to author 22.12.21; revised version received
12.01.22; accepted 03.02.22; published 03.03.22

Please cite as:

De Santis KK, Jahnel T, Mergenthal L, Zeeb H, Matthias K

Evaluation of Digital Interventions for Physical Activity Promotion: Protocol for a Scoping Review
JMIR Res Protoc 2022;11(3):€35332

URL: https://www.researchprotocols.org/2022/3/e35332

doi: 10.2196/35332

PMID:

©KarinaKarolina De Santis, Tina Jahnel, Lea Mergenthal, Hajo Zeeb, Katja Matthias. Originally published in IMIR Research
Protocols (https://www.researchprotocols.org), 03.03.2022. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in IMIR Research Protocaols, is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.researchprotocols.org, as well as this
copyright and license information must be included.

https://www.researchprotocols.org/2022/3/e35332 JMIR Res Protoc 2022 | vol. 11 | iss. 3| 35332 | p. 10

RenderX

(page number not for citation purposes)


http://www.bmj.com/lookup/pmidlookup?view=long&pmid=28935701
http://dx.doi.org/10.1136/bmj.j4008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28935701&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2019.05.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31152864&dopt=Abstract
http://dx.doi.org/10.3205/21ebm039
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(20)31619-4
http://dx.doi.org/10.1016/j.heliyon.2020.e04776
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32939412&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.4073/cmdp.2018.2
http://dx.doi.org/10.4073/cmdp.2018.2
http://dx.doi.org/10.1515/pubhef-2018-0059
https://www.researchprotocols.org/2022/3/e35332
http://dx.doi.org/10.2196/35332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

