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ABSTRACT
Introduction  Reviews of commercial and publicly 
available smartphone (mobile) health applications (mHealth 
app reviews) are being undertaken and published. 
However, there is variation in the conduct and reporting of 
mHealth app reviews, with no existing reporting guidelines. 
Building on the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines, we aim 
to develop the Consensus for APP Review Reporting Items 
(CAPPRRI) guidance, to support the conduct and reporting 
of mHealth app reviews. This scoping review of published 
mHealth app reviews will explore their alignment, 
deviation, and modification to the PRISMA 2020 items for 
systematic reviews and identify a list of possible items to 
include in CAPPRRI.
Method and analysis  We are following the Joanna Briggs 
Institute approach and Arksey and O’Malley’s five-step 
process. Patient and public contributors, mHealth app 
review, digital health research and evidence synthesis 
experts, healthcare professionals and a specialist librarian 
gave feedback on the methods. We will search SCOPUS, 
CINAHL Plus, AMED, EMBASE, Medline, APA PsycINFO and 
the ACM Digital Library for articles reporting mHealth app 
reviews and use a two-step screening process to identify 
eligible articles. Information on whether the authors have 
reported, or how they have modified the PRISMA 2020 
items in their reporting, will be extracted. Data extraction 
will also include the article characteristics, protocol and 
registration information, review question frameworks used, 
information about the search and screening process, how 
apps have been evaluated and evidence of stakeholder 
engagement. This will be analysed using a content 
synthesis approach and presented using descriptive 
statistics and summaries. This protocol is registered on 
OSF (https://osf.io/5ahjx).
Ethics and dissemination  Ethical approval is not 
required. The findings will be disseminated through 
peer-reviewed journal publications (shared on our project 
website and on the EQUATOR Network website where 
the CAPPRRI guidance has been registered as under 
development), conference presentations and blog and 
social media posts in lay language.

INTRODUCTION
In 2021, it was recorded that there are more 
than 350 000 health applications (apps).1 
These applications are increasingly being 
integrated into healthcare; supporting profes-
sionals in their clinical practice2 and empow-
ering patients to manage and monitor their 
health conditions.3 4 However, the quality and 
reliability of mobile health (mHealth) apps 
vary significantly,5 as developers can release 
smartphone health apps without any eval-
uation, meaning it is a challenge for health 
professionals and users without expertise 
in health research and digital technology 
to identify and evaluate the suitability of 
mHealth apps for their use.

This has led to the emergence of a new 
method: systematic reviews of commercial 
and publicly available mHealth apps (here-
after called mHealth app reviews). This 
provides a standard approach to identify 
mHealth apps relevant to a particular use case 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This review will be conducted systematically, with 
data extraction informed by the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
2020 reporting items and a previous scoping review.

	⇒ The protocol has had input from a multidisciplinary 
team of mHealth app review, digital health and evi-
dence synthesis experts, healthcare professionals, a 
librarian, and patient and public contributors.

	⇒ The broad scope of health topics to be included 
in the review increases the generalisability of the 
findings.

	⇒ In line with scoping review guidance, a quality ap-
praisal of the included studies will not be conducted.

	⇒ Only mHealth app reviews reported in English will 
be included, meaning some other relevant reviews 
published in other languages may not be included.
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and assess aspects such as quality and functionality. Many 
mHealth app reviews have now been published, for varied 
topics including genetics,6 7 patient-reported outcomes 
in oncology,8 mental health,9 10 rheumatoid arthritis,11 
strength training,12 menopause,13 exercise,14 15 hand 
hygiene,16 atrial fibrillation,17 pain18–20 and smoking cessa-
tion.21 22 These reviews can serve as a valuable resource for 
healthcare decision-makers, practitioners, patients and 
the general public seeking high-quality mHealth apps; 
can identify gaps in the field and may guide researchers 
and industry in developing new products.

While mHealth app reviews share features with tradi-
tional systematic literature reviews, they differ substan-
tially in their methods and reporting23 due to the review 
being of commercial and publicly available products on 
app stores, instead of published literature. Examples of 
traditional systematic reviews of literature describing 
apps include those on monitoring and managing mental 
health symptoms24 and self-managing pregnancy.25 
While literature reviews can tell us about the effective-
ness of apps which have been evaluated and the results 
published, they do not provide a comprehensive overview 
of all apps that are commercially or publicly available for 
use by patients, healthcare professionals and the public. 
mHealth app reviews also differ as there are no formal 
requirements for the protocol to be registered, searches 
take place on app libraries, screening often takes place 
on Excel (rather than using specifically designed tools 
like Rayyan26 or Covidence27), and they are more chal-
lenging to replicate, as apps may emerge, disappear or be 
updated between searches.23

The EQUATOR Network28 provides an array of guide-
lines for reporting evaluations of digital technologies, 
such as the CONSORT-EHEALTH checklist (an exten-
sion of the CONSORT checklist tailored for reporting 
randomised controlled trials of web-based and mobile 
health interventions29), and guidance on reporting 
evaluations of specific technologies, such as sensors,30 
mHealth interventions,31 telehealth in clinical trials32 
and smartphone-delivered ecological momentary 
assessments.33 There are also several extensions of the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) reporting guidelines34 available 
for different types of literature reviews.

In contrast, no reporting guidelines exist for mHealth 
app reviews, and we are not aware of any currently in 
development. The need for a reporting standard for 
health app-focused reviews was emphasised in a scoping 
review published in 2020.35 The authors reviewed 26 
mHealth app reviews published between 2012 and 2018 
and found issues in their reporting. For example, the 
date of the searches was sometimes unclear (38%, 10/26) 
or absent (15%, 4/26). The number of reviewers involved 
was also poorly reported in 58% of reviews, and in 83%, 
it was unclear whether screening was performed inde-
pendently. Another important finding was the absence 
of clinical recommendations or reporting on clinical effi-
cacy, found in 77% of the included reviews. Adhering to 

reporting guidelines may help to minimise the presence 
of these inconsistencies in reporting and ensure that stan-
dardised information is presented.

If a key purpose of an mHealth app review is for people 
to be able to identify the best product for a particular 
purpose, it is important to further explore how app 
review authors have evaluated the apps and reported on 
their outcomes. For example, some previous app reviews 
have considered the accessibility of the apps by gener-
ating readability metrics on the written content.6 8 13 This 
is especially important for patient or public-facing apps. 
There are also various approaches to reporting on effi-
cacy (ie, that the app results in intended outcomes). This 
may include searching for evidence of a previous evalua-
tion within the app itself, on developers’ websites, or for 
published literature or conference abstracts in academic 
databases. For example, the Mobile App Rating Scale 
(MARS)36 is commonly used in mHealth app reviews and 
has an item which addresses whether an app has been 
trialled or tested. Previous examples of app reviews have 
approached this item by excluding the item entirely11 
or searching Google Scholar.6 8 13 16 18 It is unclear how 
other authors have evaluated the apps and how this has 
informed their recommendations of apps as being high 
quality. Understanding the nature of the evaluations 
(especially efficacy evidence) seems essential in mHealth 
app reviews as readers, including health and care workers, 
patients and the public, and healthcare decision-makers 
may use these to choose which apps to use.

We have previously discussed the methodological 
considerations for conducting systematic mHealth app 
reviews; introducing a seven-step method and the TECH 
framework (Target user, Evaluation focus, Connectedness 
and the Health domain) for developing research (review) 
questions and determining app eligibility criteria.23 This 
is the first stage of a broader project that aims to system-
atise the process of conducting and reporting mHealth 
app reviews.

The next step is to develop reporting guidelines to 
support authors of mHealth app reviews in transpar-
ently presenting their methods and findings. The field 
of app reviews is rapidly developing and expanding so a 
new scoping review is required to update that previously 
reported, which had a search date of 2018.35 A prelim-
inary search of the Cochrane Database of Systematic 
Reviews, Google Scholar and Joanna Briggs Institute 
(JBI) Evidence Synthesis was conducted, and no current 
or ongoing systematic reviews or scoping reviews on the 
topic were identified. Therefore, we are undertaking a 
scoping review to build on and update the scoping review 
by Grainger et al.35

OBJECTIVES
In line with guidance for developing reporting guide-
lines,37 the next step is to search for relevant evidence on 
the quality of the reporting of published mHealth app 
reviews. The aim of this work is, therefore, to conduct 
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a scoping review on published mHealth app reviews to 
explore their alignment, deviation and modification to 
the PRISMA 2020 items and identify a list of possible 
items to include in the new Consensus for APP Review 
Reporting Items (CAPPRRI) guideline.

METHODS
Scoping review
The methods for this scoping review were developed in 
alignment with the JBI approach for scoping reviews38 
and reviewed by a group of patient and public contrib-
utors and an advisory group consisting of mHealth app 
review, digital health research and evidence synthesis 
experts and National Health Service (NHS) healthcare 
professionals interested in app reviews. The review will 
be carried out using the five-step process for conducting 
scoping reviews, originally outlined by Arksey and 
O’Malley.39 This protocol has already been registered and 
made publicly available on OSF (https://osf.io/5ahjx). 
The final review will be reported using the PRISMA 
extension guidelines for Scoping Reviews.40 This protocol 
has been reported using the PRISMA-P extension41 (see 
online supplemental appendix 1). We will start the review 
on 2 January 2024 and complete it by 2 September 2024.

Procedures
Identifying the initial research question
We used the Study, Data, Methods and Outcomes 
(SDMO) acronym to inform our research questions and 
eligibility criteria, which has been recommended when 
conducting reviews on methodology or theory.42 Addi-
tionally, as suggested by Levac et al,43 we considered the 
purpose and expected outputs of the review to assist in 
writing the research questions. The purpose and expected 
outputs are primarily a list of potential reporting items 
used to inform the future CAPPRRI guideline. Building 
on the PRISMA 202034 items is appropriate as many app 
review authors already informally use the PRISMA items 
to report their work or have attempted to amend the 
PRISMA flow chart when reporting their app search and 
screening process.6 8 11–13 16–18 21

The second question seeks to understand what 
outcomes were evaluated in mHealth app reviews (eg, 
usability, functionality, privacy, accessibility and efficacy). 
This builds on the previous review,35 which found that 
most of the app reviews did not make clinical recom-
mendations or report clinical efficacy (ie, whether the 
app could meet desired outcomes in a clinical context). 
We are, therefore, interested in understanding what the 
outcomes were in general, and whether any of the app 
reviews reported on efficacy in any other sense such as 
satisfaction, increased knowledge or perceived support.

The two key questions are as follows:
1.	 In published reviews of commercial and publicly avail-

able mHealth apps how does reporting align with or 
deviate from the PRISMA 2020 items? Have authors 

used items that directly align with PRISMA 2020 items 
or have these been modified?

2.	 What outcomes did the mHealth app reviews evaluate 
and report on?

Identifying relevant studies
We will search the SCOPUS, CINAHL Plus (via EBSCO), 
AMED (via Ovid), EMBASE (via Ovid), Medline (via 
Ovid), APA PsycINFO and ACM Digital Library databases 
for published mHealth app reviews, under the guidance 
of a teaching and learning librarian who has given input 
on the search strategy. Reference lists of eligible articles 
will also be handsearched for additional sources (snow-
balling) while a forward citation approach will be used 
to identify app reviews that have cited earlier published 
work.

The key terms used to build the search strategy are 
shown in table 1, with the full search strategy presented 
in online supplemental appendix 2. Where appropriate, 
subject headings will be applied to the databases. The 
keywords will be separated by the ‘OR’ Boolean operator. 
The technology and review type keywords will be sepa-
rated by the ‘AND’ Boolean operator. The proximity 
function using five words will be used for the review type 
keywords, to include different variations of app review, 
such as review of apps, review of smartphone apps or 
review of patient-facing mobile health applications.

Publication date will be limited from 1 January 2007, as 
the first iPhone (and first smartphone) was introduced 
on 29 June 2007 so there will be no apps available to 
review before 2007.

Study selection
Table  2 presents the eligibility criteria for the litera-
ture, using the SDMO acronym.42 Broadly, our inclusion 
criteria are as follows:

	► Reviews of commercial and publicly available mobile 
(smartphone) apps published in English and after 1 
January 2007 (types of study).

	► that have a health focus (type of data),
	► include any method and measure of evaluating apps 

(eg, MARS or user ratings) and,

Table 1  Keywords used to identify literature

Technology Review type

	► Mobile
	► Smartphone
	► “Cell phone”
	► mHealth
	► “mobile health”
	► eHealth
	► Tele* (to include 
telehealth, telemedicine 
and other variations)

(App or apps or application or 
applications) adj5* review

*The exact wording depends on the database and may include 
adj5, W/5 or N5. The ACM Digital Library does not allow the 
proximity function so ‘app* review’ will be used instead.
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	► have any outcome or focus, including focusing on the 
availability of apps or evaluation (eg, quality, func-
tionality, privacy and security or adherence to clinical 
guidelines).

We will only include mHealth app reviews published in 
English. However, we will separately list articles that were 
excluded due to language, which can enable others to 
easily identify these papers for subsequent reviews.

The final search results will be imported into Rayyan26 
for deduplication and screening. As suggested by Levac et 
al,43 the screening process will be iterative and use a team-
based approach. An initial meeting will be held with all 

researchers involved in the screening process to discuss 
interpretation of the eligibility criteria and reach a shared 
understanding after an initial set of records have been 
pilot screened. A two-step process will then be followed. 
First, two researchers will independently review each 
abstract/title against the eligibility criteria. Second, the 
full text of records potentially eligible based on abstract/
title screening will be reviewed by two researchers inde-
pendently. A meeting will be held after the second stage 
to discuss and reach consensus where there is disagree-
ment. A third reviewer will make the final decision if 
consensus cannot be reached. Depending on the number 

Table 2  Eligibility criteria for the mHealth app reviews to be included in the scoping review

SDMO Inclusion criteria Exclusion criteria No limits

Types of study Reviews of commercial and publicly available 
mobile apps

	► Must be focused on smartphone (mobile) apps.
	► Can be identified as systematic, scoping or 
without a specific approach named.

	► Some app reviews may be combined with other 
literature reviews or reviews of other apps. 
These will only be included if detail is reported 
separately on the smartphone app review 
methods and results.

	► Reviews including other technology (eg, iPads, 
digital assistants, virtual reality headsets or 
smartwatches) will only be included if the focus 
is on smartphone apps and the other technology 
is used only to operationalise some of the 
functions.

English language
Published on or after 1 January, 2007

Literature reviews
Reviews of other 
technology or apps 
(eg, websites, 
computer apps, iPad 
apps)
Full text not available

	► Exclude abstracts 
and documents 
where there 
is insufficient 
information or 
the full text is not 
available.

Not in English
Published before 1 
January 2007

Document type
	► Any document type will 
be included if there is a 
full text available so that 
enough information can be 
extracted (eg, full-length 
conference papers, journal 
articles, book chapters).

Smartphone device
Operating system 
requirements
App markets
Geography (location)

Types of data Health focus:
Must be focused on a health topic, whereby the 
apps are marketed for physical or mental health 
or general well-being. This may include (but is 
not limited to) apps that educate, empower or 
inform users on a health topic (eg, genetics), self-
monitor/manage or change health behaviours (eg, 
sleep, nutrition, exercise or smoking cessation) or 
are used for social support or in health systems 
or by patients, administrators and health and 
care workers or decision-makers (eg, screening, 
diagnosis, triage, appointment-booking, remote 
monitoring, decision-making, training and 
treatment).

Not focused on health 
topics

Health topic
	► Apps can be for any health 
topic.

Intended users of apps
	► Apps can be for any 
stakeholder, including 
patients, the public, health 
professionals and the 
health system.

Types of methods Any method (and measure) of evaluating apps can 
be included, such as using validated measures (eg, 
MARS36), synthesising content presented within the 
app or user ratings and reviews on app markets.

N/A App evaluation measures and 
methods.

Types of 
outcomes

Any outcome, including those related to evaluating 
app quality, functionality, privacy and security, 
accessibility or efficacy. This would also include 
app reviews that simply focus on identifying which 
apps were available, summarised their content or 
described the extent to which they adhere to best 
clinical practice/guidelines.

N/A Any outcomes.

MARS, Mobile App Rating Scale; N/A, not available; SDMO, Study, Data, Methods and Outcomes.
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Table 3  Information to be extracted from the articles

Article characteristics

 � Title 	► Title of the article.
	► Does it name a review method in the title (eg, systematic, scoping, app review)?

 � Date 	► Year of publication.

 � Journal 	► Name of the journal the app review is published in.
	► Name and contact information of the editor-in-chief.*

 � Authors 	► Name and contact information of all authors.*
	► Source of funding (if any).

 � Objective 	► Aim or research question.

 � Topic and context 	► The health problem being explored.
	► App target user.
	► Context: where the app is to be used, including location of care (acute, primary healthcare, 
community, long-term care, etc) and geographical location.

Protocol and registration

 � A priori review registration 	► Was the study protocol registered and was the protocol available?†

Review question

 � Review question 
frameworks

	► Was a framework used to write the review question (eg, PICO)? If so, which?
	► Did this align with any of the TECH components? If so, which?

Reporting guidelines

 � Reporting guidelines 	► Did authors state which reporting guideline they used? If so, which?
	► Did the authors clearly mention amending any guidelines?

 � Alignment, deviation 
and modification to the 
PRISMA (2020) items 
(see online supplemental 
appendix 3)

	► For each of the PRISMA (2020) items, identify whether the information was reported as is, or how 
this was modified (if applicable).

Search and screening

 � Flow charts/diagrams 	► Did the authors present a flow diagram for the search and screening process?
	► Did the authors report a PRISMA (2020) flow chart for new or updated systematic reviews (see 
online supplemental appendices 4 and 5)?

	► Were amendments made to the PRISMA (2020) flow charts (see online supplemental appendices 4 
and 5)? If yes, which?

 � App store search 	► Were the apps store(s) searched described including the (a) keywords, (b) countries/location and (c) 
a clear description of dates of the search?†

	► Was the method for identifying and removing duplicate apps clearly described, including metadata 
(eg, version numbers) used to determine if apps were duplicates?†

	► Were the number and independence of people screening apps described?†
	► Were limits on inclusion of apps based on other factors clearly described (lite or full version, paid or 
free versions, non-English)?†

	► Where the same app featured in different app stores (multiplatform apps), was there a clear 
statement of which apps were included?†

	► When apps were downloaded to phones for data extraction, were the phone model and version of 
the operating system clearly reported?†

Evaluating the apps and making recommendations

 � Outcomes 	► Which outcomes did the review evaluate? For example, quality, functionality, usability, privacy, 
efficacy, accessibility or other

 � Quality, functionality, 
usability and other 
assessments

	► Was a best practice content tool (eg, clinical guideline) used to evaluate app content or quality? 
Was the source identified, were any modifications made described and was the use of the guideline 
justified?†

	► Was an app quality, functionality and/or usability evaluation undertaken using established measures 
and frameworks (eg, MARS)?

	► Are any other tools/instruments used to evaluate app quality and/or usability and was the source of 
these described?†

	► Were security and privacy considered? If so, what aspects were included? For example, login, 
password, privacy policy, access to microphone or camera, encryption or data sharing.

Continued
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of articles, two teams of two researchers may perform 
the screening process, with a fifth researcher available to 
resolve disagreements. The search and screening process 
will be presented as a flow chart.

Charting the data
A data extraction sheet will be created in Excel using 
headers related to our seven-step method and TECH 
framework,23 the PRISMA 2020 items,34 whether and how 
authors modified them, additional information reported, 
and methods used to appraise the apps’ quality, function-
ality or efficacy. Some items have also been taken from 
the review conducted by Grainger et al35 as these capture 
details unique to app reviews (eg, how app stores were 
searched). Table 3 presents the data extraction items.

Consistent with recommendations by Levac et al,43 we 
will take an iterative approach to charting by continually 
updating the data-charting form as needed. The research 
team will first pilot the data extraction sheet, by extracting 
the data from one app review, with a discussion afterwards 
to ensure consistency in interpretation of the items. Data 
will then be extracted from the other articles, with one 
author extracting the information and another checking 
this. Depending on the final number of included articles, 
this will be split between the researchers.

It has been suggested that some scoping reviews should 
also include quality assessments of the methodology used 
in the articles.43 However, as this is not the focus of our 
review and as no specific quality assessment tool currently 
exists for mHealth app reviews, the quality of the included 
studies will not be assessed.

Collating, summarising and reporting the results
Similar to the previous review35 and as recommended by 
Arksey and O’Malley,39 we will report data as frequencies 
(where possible) to determine which items were reported 
as is, or whether they were modified.

Information that cannot be reported as frequencies, on 
how the PRISMA 2020 items were modified and how other 
relevant information was reported will be summarised 
using a content synthesis approach, to help identify new 
items for the CAPPRRI guideline.

The results overall will be reported using descriptions 
and examples while some of the numerical results will 
also be presented using tables and figures.

Strengths and limitations
This scoping review will be conducted in a systematic and 
rigorous manner, with data extraction informed by the 
existing PRISMA 202034 reporting items and a previous 
scoping review.35 It also adheres to existing guidance on 
conducting scoping reviews, including from the JBI38 and 
Arksey and O’Malley39 and has had input from a multi-
disciplinary team of mHealth app review, digital health 
and evidence synthesis experts, NHS healthcare profes-
sionals, a librarian and patient and public contributors. 
The breadth of its scope of health topics (and method-
ological focus) also means that the findings will be widely 
generalisable.

A fundamental limitation is the inability to assess the 
quality of the included reviews, due to an absence of 
quality appraisal tools for reviews of commercial and 
publicly available mHealth apps. This limitation means 
that low-quality app reviews may also contribute to the 
development of the future CAPPRRI guideline. However, 
we will mitigate this in the next phase of the project, 
in which a Delphi study with experts will help to prior-
itise the items. Another limitation concerns restricting 
the included mHealth app reviews to those reported in 
English which may lead to other relevant reviews being 
excluded.

 � Efficacy 	► Did the authors report on the efficacy of the apps?
	► If yes, where did they obtain this information and what methods were used?

 � Accessibility 	► Was the accessibility of the apps evaluated, considering the different needs of target users?

 � Recommendations 	► Were any apps recommended for use in the clinical setting or by people with chronic health 
conditions?†

	► Were any apps recommended overall? What informed this recommendation?

Stakeholder engagement or consultation

 � Patient, public and expert 
engagement

	► Were any patients or members of the public involved in the app review?
	► Were any other stakeholders involved or consulted (eg, industry partners, clinicians or software 
developers)? If so, which?

	► Was a lay summary provided? If so, were any apps clearly recommended?

Other

 � Other domains 	► Any other domains reported on? If yes, what and how?

*This information will not be published publicly as part of the review. It will be used to create a database of authors of mHealth app reviews 
and journals who have published them. This is required for the next step of the project- the Delphi (consensus-building) study, as mHealth 
experts will be participants and potential partners in this process.
†These data extraction items were taken from the scoping review conducted by Grainger et al.35

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Table 3  Continued
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Patient and public involvement
We have established a Patient and Public Involvement 
and Engagement (PPIE) group to give feedback on 
our project. The group has been consulted to provide 
input on the protocol and suggested additional items 
that should be extracted (ie, whether the accessibility of 
the apps was evaluated and whether a lay summary was 
provided). They also gave ideas for how the findings 
should be disseminated. We will continue to consult with 
them throughout the review; this will inform the itera-
tive aspects of the scoping review process and will help to 
guide the findings and their dissemination.

ETHICS AND DISSEMINATION
Ethical approval is not required to conduct this scoping 
review which will use only previously published data.

The findings of this scoping review will be disseminated 
through peer-reviewed journal publications which will 
be shared on our project website and on the EQUATOR 
Network website where the CAPPRRI guideline has been 
registered as under development, in addition to confer-
ence presentations and blog posts and short summaries 
in lay language on professional social media.

CONCLUSION
This protocol describes how we will conduct a scoping 
review on published mHealth app reviews to explore their 
alignment, deviation and modification to the PRISMA 
2020 items and identify a list of possible items to include 
in the new CAPPRRI reporting guideline. The results 
will inform the next phase in developing the CAPPRRI 
guideline: a Delphi study to reach a consensus on which 
items are most relevant and important to include in the 
guideline.
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Appendix 1. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis 

Protocols) 2015 checklist: recommended items to address in a systematic review protocol 

 

Section and 

topic 

Item 

No 

Checklist item Reported? 

ADMINISTRATIVE INFORMATION  

Title:    

 

Identification 

1a Identify the report as a protocol of a systematic review Yes (as scoping 

review protocol) 

 Update 1b If the protocol is for an update of a previous systematic review, 

identify as such 

N/A 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) 

and registration number 

Yes 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol 

authors; provide physical mailing address of corresponding author 

Yes 

 

Contributions 

3b Describe contributions of protocol authors and identify the 

guarantor of the review 

Yes 

Amendments 4 If the protocol represents an amendment of a previously completed 

or published protocol, identify as such and list changes; otherwise, 

state plan for documenting important protocol amendments 

N/A 

Support:    

 Sources 5a Indicate sources of financial or other support for the review Yes 

 Sponsor 5b Provide name for the review funder and/or sponsor Yes 

 Role of 

sponsor or 

funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, 

in developing the protocol 

Yes 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is 

already known 

Yes 

Objectives 7 Provide an explicit statement of the question(s) the review will 

address with reference to participants, interventions, comparators, 

and outcomes (PICO) 

Yes (using 

SDMO 

acronym) 

METHODS  

Eligibility 

criteria 

8 Specify the study characteristics (such as PICO, study design, 

setting, time frame) and report characteristics (such as years 

considered, language, publication status) to be used as criteria for 

eligibility for the review 

Yes 

Information 

sources 

9 Describe all intended information sources (such as electronic 

databases, contact with study authors, trial registers or other grey 

literature sources) with planned dates of coverage 

Yes 

Search strategy 10 Present draft of search strategy to be used for at least one electronic 

database, including planned limits, such that it could be repeated 

Yes 

Study records:    

 Data 

management 

11a Describe the mechanism(s) that will be used to manage records and 

data throughout the review 

Yes 

 Selection 

process 

11b State the process that will be used for selecting studies (such as two 

independent reviewers) through each phase of the review (that is, 

screening, eligibility and inclusion in meta-analysis) 

Yes 

 Data 

collection 

process 

11c Describe planned method of extracting data from reports (such as 

piloting forms, done independently, in duplicate), any processes for 

obtaining and confirming data from investigators 

Yes 
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Data items 12 List and define all variables for which data will be sought (such as 

PICO items, funding sources), any pre-planned data assumptions 

and simplifications 

Yes 

Outcomes and 

prioritization 

13 List and define all outcomes for which data will be sought, 

including prioritization of main and additional outcomes, with 

rationale 

Yes 

Risk of bias in 

individual 

studies 

14 Describe anticipated methods for assessing risk of bias of individual 

studies, including whether this will be done at the outcome or study 

level, or both; state how this information will be used in data 

synthesis 

N/A 

Data synthesis 15a Describe criteria under which study data will be quantitatively 

synthesised 

Yes 

15b If data are appropriate for quantitative synthesis, describe planned 

summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of 

consistency (such as I2, Kendall’s τ) 

N/A 

15c Describe any proposed additional analyses (such as sensitivity or 

subgroup analyses, meta-regression) 

N/A 

15d If quantitative synthesis is not appropriate, describe the type of 

summary planned 

N/A 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as 

publication bias across studies, selective reporting within studies) 

N/A 

Confidence in 

cumulative 

evidence 

17 Describe how the strength of the body of evidence will be assessed 

(such as GRADE) 

N/A 

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P 

Group. Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: 

elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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Appendix 2. Examples of the search strategy. 

 
 SCOPUS ACM Digital 

Library (The 

ACM Guide to 

Computing 

Literature) 

APA 

PsycInfo (1806 to 

January Week 1 

2024) 

CINAHL Plus 

(EBSCO) 

AMED (Allied and 

Complementary 

Medicine)  

1985 to October 2023 

Embase (1980 to 

2024 Week 01) 

Ovid 

MEDLINE(R) 

ALL (1946 to 

January 10, 

2024) 

Technology mobile mobile Mobile Phones/ Mobile.mp mobile.mp. mobile phone/ or 

mobile.mp. 

mobile.mp. 

smartphone smartphone Smartphones/ Smartphone/ Smartphone.mp smartphone/ Smartphone/ 

"cell phone"  "cell phone"  "cell phone".mp “Cellular Phone”/ "Cell phone".mp "cell phone".mp. Cell Phone/ 

mhealth mhealth mhealth.mp Mhealth.mp mhealth.mp. mhealth.mp. mhealth.mp. 

"mobile health"  "mobile health"  Mobile Health/ "mobile 

health".mp. 

"mobile health".mp. "mobile 

health".mp. or 

mobile health 

application/ 

"mobile 

health".mp. 

ehealth ehealth ehealth.mp. eHealth.mp. ehealth.mp. ehealth.mp. or 

telehealth/ 

ehealth.mp. 

tele*  tele*  tele*.mp.  

Telemedicine/ 

Telehealth/ Telemedicine/ or 

tele*.mp. 

tele*.mp. or 

telemedicine/ 

Telemedicine/ or 

tele*.mp. 

Review type ( ( app OR apps 

OR application 

OR applications ) 

W/5 review ) ) 

"app* review" ((App or apps or 

application or 

applications) adj5 

review).mp. 

(App or apps or 

application or 

applications) N5 

review  

((app or apps or 

application or 

applications) adj5 

review).mp.  

((app or apps or 

application or 

applications) adj5 

review).mp. 

((app or apps or 

application or 

applications) adj5 

review).mp.  

Limits PUBYEAR 

> 2006 

[E-Publication 

Date: 

(01/01/2007 TO 31/

12/2024)] 

 

yr="2007 -Current" Publication Year: 

2007-2024; 

Publication Date: 

20070101-

20241231 

 yr="2007 -Current" yr="2007 -

Current" 

yr="2007 -

Current" 
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Appendix 3. PRISMA (2020) checklist. 

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 

2021;372:n71. doi: 10.1136/bmj.n71 

 

Section and 

Topic  

Item 

# 
Checklist item  

Location 

where item 

is reported  

TITLE   

Title  1 Identify the report as a systematic review.  

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist.  

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge.  

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses.  

METHODS   

Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.  

Information 

sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the 

date when each source was last searched or consulted. 

 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used.  

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each 

record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. 

 

Data collection 

process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 

independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in 

the process. 

 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 

study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 

assumptions made about any missing or unclear information. 

 

Study risk of bias 

assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each 

study and whether they worked independently, and if applicable, details of automation tools used in the process. 

 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.  
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Section and 

Topic  

Item 

# 
Checklist item  

Location 

where item 

is reported  

Synthesis 

methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 

comparing against the planned groups for each synthesis (item #5)). 

 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 

conversions. 

 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses.  

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 

model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).  

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results.  

Reporting bias 

assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).  

Certainty 

assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.  

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included 

in the review, ideally using a flow diagram. 

 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.  

Study 

characteristics  

17 Cite each included study and present its characteristics.  

Risk of bias in 

studies  

18 Present assessments of risk of bias for each included study.  

Results of 

individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 

(e.g. confidence/credible interval), ideally using structured tables or plots. 

 

Results of 

syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.  

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 

 

20c Present results of all investigations of possible causes of heterogeneity among study results.  

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.  
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Section and 

Topic  

Item 

# 
Checklist item  

Location 

where item 

is reported  

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.  

Certainty of 

evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.  

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence.  

23b Discuss any limitations of the evidence included in the review.  

23c Discuss any limitations of the review processes used.  

23d Discuss implications of the results for practice, policy, and future research.  

OTHER INFORMATION  

Registration and 

protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered.  

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared.  

24c Describe and explain any amendments to information provided at registration or in the protocol.  

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.  

Competing 

interests 

26 Declare any competing interests of review authors.  

Availability of 

data, code and 

other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 

studies; data used for all analyses; analytic code; any other materials used in the review. 
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Appendix 4. PRISMA flowchart for new systematic reviews. 

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 

statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

*Consider, if feasible to do so, reporting the number of records identified from each database or register 

searched (rather than the total number across all databases/registers). 

 

**If automation tools were used, indicate how many records were excluded by a human and how many were 

excluded by automation tools. 
 

 

 

 

 

 

 

 

 

Records identified from*: 
Databases (n = ) 
Registers (n = ) 

Records removed before 
screening: 

Duplicate records removed  
(n = ) 
Records marked as ineligible 
by automation tools (n = ) 
Records removed for other 
reasons (n = ) 

Records screened 
(n = ) 

Records excluded** 
(n = ) 

Reports sought for retrieval 
(n = ) 

Reports not retrieved 
(n = ) 

Reports assessed for eligibility 
(n = ) Reports excluded: 

Reason 1 (n = ) 
Reason 2 (n = ) 
Reason 3 (n = ) 
etc. 

Studies included in review 
(n = ) 
Reports of included studies 
(n = ) 

Identification of studies via databases and registers 
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Appendix 5. PRISMA flowchart for updated systematic reviews. 

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 

statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched 
(rather than the total number across all databases/registers). 
 
**If automation tools were used, indicate how many records were excluded by a human and how many were 
excluded by automation tools. 

 

Records identified from*: 
Databases (n = ) 
Registers (n = ) 

Records removed before 
screening: 

Duplicate records removed  
(n = ) 
Records marked as ineligible 
by automation tools (n = ) 
Records removed for other 
reasons (n = ) 

Records screened 
(n = ) 

Records excluded** 
(n = ) 

Reports sought for retrieval 
(n = ) 

Reports not retrieved 
(n = ) 

Reports assessed for eligibility 
(n = ) Reports excluded: 

Reason 1 (n = ) 
Reason 2 (n = ) 
Reason 3 (n = ) 
etc. 

New studies included in review 
(n = ) 
Reports of new included studies 
(n = ) 

Identification of new studies via databases and registers 

Id
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n
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ti

o
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n
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d

 

Total studies included in review 
(n = ) 
Reports of total included studies 
(n = ) 

Studies included in 
previous version of 
review (n = ) 
 
Reports of studies 
included in previous 
version of review (n = ) 

Previous studies 
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