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Abstract

Background: With the rapid advancement of mobile technology, the scope of mobile health (mHealth) has expanded to include
consumer-grade devices such as smartphones and wearabl e sensors. These solutions have typically been used for fitness purposes,
however, dueto their ubiquitous capabilitiesfor data collection, they have the potential to bridgeinformation gaps and supplement
datafrom clinical visits. Patient-generated health data (PGHD) can be derived from mHeal th solutions and be used by health care
professionals (HCPs) as complementary toolsin the care process, yet their integration into clinical workflows presents a myriad
of challenges. PGHD might be anew and unfamiliar source of information for most HCPs, and the majority of mHealth solutions
have not been designed to be used by HCPs as active reviewers. As mHealth solutions become more available and attractive to
patients, HCPs may see an increase in the influx of data and related inquiries from their patients. This mismatch in expectations
can result in disruptions to clinical workflows and negatively impact patient-clinician relationships. For PGHD to be integrated
into clinical workflows, its use should be proven beneficia for both patients and HCPs. However, so far, only limited research
has been done on the concrete experiences of HCPs as active reviewers of PGHD from consumer-grade mobile devices.

Objective: Weaimed to systematically guidethereview of existing literatureto identify what types of PGHD from consumer-grade
mobile devices are currently being used by HCPs as complementary tools in the care process.

Methods: The PRISMA-P (Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols) 2015 was followed
for the design of the search, selection, and data synthesis processes. Electronic searches will be done on PubMed, ACM Digital
Library, |IEEE Xplore, and Scopus.

Results: Preliminary searches have been conducted, and previous related systematic and scoping reviews have been found and
evaluated. Thereview is expected to be completed in February 2023.

Conclusions: Thisprotocol will guidethereview of existing literature on the use of PGHD produced by consumer-grade mobile
devices. Although there have been previous reviews related to this topic, our proposed approach seeks to understand the specific
opinions and experiences of different types of HCPs who are already using PGHD in their clinical practice and the motives for
deeming these data useful and worth reviewing. Depending on the studies that will be included, there may be an opportunity to
provide a wider understanding of what types of HCPs trust PGHD, despite the possible challenges that its use might convey,
potentially contributing with the knowledge to support the design strategies of mHealth toolsthat could be integrated into clinical
workflows.
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Introduction

Background

Mobile health (mHealth) refersto the use of mobile technology
to obtain data pertinent to wellness and disease diagnosis,
prevention, and management [1]. With the rapid advancement
of mobile technology in the last decade, the scope of mHealth
has expanded to include consumer-grade devices, such as
smartphones and wearabl e sensors, which allow for convenient
access to hedth apps [2], motion sensing, as well as
physiological and biochemical tracking. The certification of
medical-grade mobile devices is based on clinical evidence,
often needing yearsto bring adeviceto the market [3]; however,
consumer-grade devices are evolving at amore rapid pace, and
although they are typically used for fitness purposes, their
capabilitiesfor data collection are opening possibilitiesfor their
use in the medical sphere as well [4]. Ubiquitous health data
collection can theoretically make it possible to monitor and
intervene whenever and wherever acute and chronic medical
conditions occur [1].

The data created, recorded, and gathered by and from patients,
using mHeal th tool s such as smartphones and wearabl e devices,
are known as patient-generated health data (PGHD) [5]. The
PGHD derived from mHealth solutions has the potential to
bridgeinformation gaps and supplement datafrom clinical visits
by providing a rich picture of a patient’s daily behaviors,
environment, lifestyle, and biometric data outside of theclinic.

In the past, mHealth solutions have been mostly designed for
general wellness purposes; in recent years, mHedth
interventions targeting specific health conditions have been
increasing [6]. Likewise, the body of evidence that proves the
potential value of mHealthisgrowing [7]; however, there seems
to be only limited evidence of its efficacy [8]. Furthermore, the
strength and quality of clinical evidence have been identified
as factors that impact the adoption of mHealth tools by health
care professionals (HCPs). Although the adoption of HCPs
seems to be one of the most influential factors regarding the
success of mHealth tools[ 7], there has not been much research
on the role HCPs are expected to play in the implementation
process of mHealth tools [3,9].

The use of mHealth tools by patients enables accessto el ectronic
PGHD by HCPs; however, access does not equate to active use.
Furthermore, the integration of PGHD into clinical workflows
presents a myriad of challenges, including data security and
privacy, data standardization, difficult and time-consuming
interpretation, and interoperability, among others [5,10].

Inregular clinical workflows, patients often interact with HCPs
with different medical specialities, who might have different
approaches and goals when collecting data from their patients,
depending on their role in the care process. A scoping review
by Nittaset a [9] identified that there are 2 roles that HCPs can
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take when integrating PGHD into the care process: the supporter
and the reviewer. In the supporter role, the HCP mostly
motivates patients and oversees the use of PGHD. In the
reviewer role, the HCP analyzes PGHD to personalize advice,
conduct remote monitoring, and complement medical data[9].
PGHD can encompass diverse data sets that come from both
passive sensing (through mobile and wearable devices) and
active sensing (through mHealth apps) [1]; therefore, PGHD
might be a new and unfamiliar source of information for most
HCPs[11]. Considering that the reviewing tasks imply amore
active stance from HCPs, it is reasonable to assume that not all
of them might be interested or confident in becoming PGHD
reviewers.

mHealth solutions are becoming increasingly available and
attractive to patients, with many integrating mHealth apps and
tracking devices into their everyday life as ways to improve
their health and well-being [12]. A recent scoping review
identified 31 studies that evaluated mHealth interventions for
self-management of chronic conditions [3], of which over a
third required or encouraged patients to share data with their
hedlth care providers. However, only 2 of those studies described
mHeal th solutions that were meant to be used by HCPs as active
reviewers. This sort of mismatch in expectations from patients
and HCPscanresult in disruptionsto existing clinical workflows
and negatively impact patient-clinician relationships [13].

For PGHD to be effectively integrated into clinical workflows
as a complementary tool to bridge information gaps and
supplement data from clinical visits, their use should prove
beneficial for both patients and HCPs. However, so far, little
research has been done on the concrete experience of HCPs as
active reviewers of PGHD from consumer-grade mHealth
solutions.

Objectives

The main objective of our review will be to systematically
analyze existing literature to try to identify the profile of HCPs
who are using PGHD from consumer-grade mobile devices as
complementary tools for their clinical practices.

The secondary objective will include the identification of the
types of PGHD, produced by consumer-grade mobile devices
and mHealth apps, that HCPs might deem useful and worth
reviewing.

To attain these objectivesthe research questionsto be addressed
by the review are asfollows:

« How are the PGHD from consumer-grade mobile devices
used by HCPsin the clinical workflow?

«  Whichtypesof HCPsareactively reviewing PGHD intheir
clinical practice?

«  What kind of PGHD from consumer-grade devicesdo HCPs
find useful?
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Methods

Design

For the design of this protocol, the PRISMA-P (Preferred
Reporting Items for Systematic Review and Meta-Anaysis
Protocols) 2015 [14] wasfollowed. For the design of the search,
selection, and synthesis processes, the guidelinesfor performing
systematic literature reviewsin software engineering [15] were
also consulted.

For the review design, we will use a convergent design for
systematic mixed studies reviews [16]. The systematic review
will adhere to the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement [17].

Sear ch Strategy

Eligible studies will be identified through comprehensive
literature searches conducted in the bibliographical databases
that focus on health and biomedicine, information technology
domains, or encompass journal articles and conference
proceedings from multiple disciplines. The selected sourcesare
PubMed, ACM Digital Library (including the ACM Guide to
Computing Literature), IEEE Xplore, and Scopus. The advanced
search methodologies and limitations of each source were
revised in advance to standardize the final search terms and
resulting search string, which will be used in all sourceswithout
aterations to maintain consistency.

The search strategy was constructed iteratively to ensure that
relevant articles were more likely to be identified. After apilot

Table 1. Search string to be used in the electronic searches.
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search in PubMed, it was deemed that the searches should be
delimited by 3 key topics. “patient-generated health data”
“health personnel,” and “mobile technologies” Considering
that the key aspects of this review will be more relevant to the
medical context than to the technological context, the Medical
Subject Headings will be used to search for literature.

Terms comparable to “patient-generated health data,” “health
personnel,” and “mobiletechnologies’ were added to the search
string using AND operators. To avoid overlooking relevant
articles by excluding terms and to prevent retrieving an
excessive number of irrelevant results, exact phrases were used
with some of theterms. To identify the most appropriate phrases,
trial searcheswere performed in Google Scholar, using possible
variationsidentified in the literature. The final search string was
validated by a research librarian from the University of Oulu
(Table 1).

Additional filterswill be used in all sourcesto limit the results
to articles published in scientific peer-reviewed journals or
conferences, written in English, with apublication date between
January 2013 and May 2022, and with topicsrelated to medical
disciplines or the field of information technologies.

Once the electronic searches have been completed, a
supplementary hand search of studieswill be performed within
previous systematic literature reviews and scoping reviews
related to the topic PGHD that were identified in the pilot
searches.

Concept Search string Definition

“Patient-generated “ Patient-generated health data” OR “patient health data” OR “patients health  \1esH2termsintroduced in 2018 to refer to

health data’ data” OR “ patient-generated data” OR “ person-generated data” OR “person-  peglth-related data created, recorded, or
generated health data’ OR *“patient-reported data” OR “patient self-reported  gathered (outside of clinical settings) by
data’ OR “patients self-reported data” OR “patient-generated clinical data” patients, family members, or caregiversto
OR“patient-generated medical data’ OR “ self-reported patient data’ OR “self- a1 address a health concern [18].
generated patient data” OR “personal health data’ OR “mHealth patient data’
OR “patient collected data” OR “patient-collected health data” OR “ self-col-
lected health data” AND

“Health personnel” “Health personnel” OR “care professionals’ OR “medica professionals’ OR  MeSH termsin use since 1992 to refer to

“Mobile technologies”

“health care professionals’ OR “health professionals’ OR "health care
providers’ OR “health providers’ OR “medical providers’ OR “health care
worker” OR “health care workers’ OR “health care worker” OR “health care
workers’ OR practitioners OR specialists OR clinicians OR doctors OR nurses
OR physicians OR physiotherapists OR “clinical team” OR “clinical staff* OR
“medica staff” OR “medical team” AND

“Mobile technolog*” OR “mobile phone” OR “mobile device” OR “mobile
phones’ OR “mobile devices’ OR “smart device” OR smartphone OR smart-
watch OR “smart ring” OR “smart device” OR “smart devices” OR wearable*
OR “health tracker” OR “activity tracker” OR “fitness tracker” OR “mobile
app*” OR “health app*” OR “mobile health intervention” OR “mHealth inter-
vention” OR “mobile health solution” OR “mHealth solution” OR “mHealth
solutions’” OR “mobile health tool” OR “mHealth technology”

people working in the provision of health
services, whether asindividua practitioners
or employees of health ingtitutions and
programs [19].

These terms commonly refer to internet-
enabled devices like smartphones, tablets,
and smartwatches. These are the latest in a
progression that includes two-way pagers,
notebook computers, mobile telephones,
GPS navigation devices, and more [20].

3\eSH: Medical Subject Heading.
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Inclusion Criteria

Types of Studies

Primary studies will be included irrespective of their design.
Both qualitative and quantitative research findings from the
selected studies will be integrated, with the use of qualitative
data transformation technique methods [21]. Eligible studies
will include clinical trias, nonrandomized controlled trids,
cross-sectional studies, longitudinal studies, observational
studies, case studies, and other types of qualitative studies. The
studies must have been published in peer-reviewed scientific
journals and conferences.

Types of Participants

The review will focus on the experiences of HCPs who have
already used PGHD in their clinical practice, as part of
standal one mHealth interventions, by personal initiative, or for
any other reasons. The type of HCP is not being limited to
specific medical specialities as long as the participants can be
recognized as health care workers who are interacting directly
with patients.

Types of Technology

The review will focus on mHealth solutions that allow for
patient data to be collected outside of clinical settings by
patients, using mobile apps or commercial mobile devices such
as smartphones or tablets and wearable devices like
smartwatches, smart rings, fitness bands, chest straps, and other
wearable health trackers.

The current mobile and wearabl e technol ogies started to become
more available to consumers at the beginning of the last decade.
As of 2013, only a few mHealth interventions that aimed at
assessing the impact of native apps for smartphones had been
reported in theliterature, all of which had been created only for
research purposes and were not yet availablein public app stores
[2]; therefore, our search will be limited to articles published
since 2013.

Exclusion Criteria

- Thearticlesthat explicitly indicate they are study protocols,
scoping reviews, and systematic literature reviews will
automatically be excluded.

- Studiesoninterventions based on SMS, chats, social media
interactions, phone calls, or another type of two-way
communications as the main method for data collection
will not be included; we did not consider them to be
mHealth solutions, asthey are targeted for communication
ingeneral and require additional time and effort from HCPs
not only to review data but also to maintain the
communication between appointments.

« Studies based on interventions that required the use of
specialized medical-grade devices that are not designed to
be worn or meant to be used as mobile trackers will not be
included.

«  Studies related to nonelectronic PGHD.

https://www.researchprotocol s.org/2023/1/€39389
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Data Collection and Analysis

Selection of Studies

After the electronic searchin all sourcesand the supplementary
hand search of systematic reviews are finalized, the resulting
articles will be imported into Covidence (Veritas Hedlth
Innovation) to conduct the screening process. Covidence will
automatically identify duplicates and alows for multiple
reviewers to perform the screening and selection processin a
consensua manner.

Theinitial screening will be limited to the titles and abstracts.
This part of the process will be done independently by 2
reviewersto reduce bias. Both reviewersin charge of this stage
have a background in computer science and previous research
experience with mHeath and PGHD. Before starting the
screening process, the reviewers will complete ajoint exercise
to validate the reviewing methodology and ensure that both
reviewers understand the inclusion and exclusion criteria
correctly.

Once the reviewers have a preliminary list of candidate studies
to beincluded, they will proceed with the full-text screening of
those articles.

During the full-text screening, reviewerswill alsotry toidentify
if multiple papers could be based on the same study. In this
case, both reviewerswill revise the possibly duplicated articles
and decide, based on author names, study descriptions, and
sample characteristics. In the case of duplications, the most
recent article would be preferred; however, the final decision
should be agreed upon by both reviewers, considering which
papers better fits the inclusion criteria.

In case of disagreement in either the initial screening or during
the full-text screening, both reviewers will discuss the reasons
for disagreement. In case the disagreement persists, a third
reviewer will act as an arbitrator and will review the article to
decide whether or not the article should be included. The
disagreements will be documented, and the reason for the final
inclusion or exclusion will be recorded.

The search and screening results will be reported using a
PRISMA flow diagram.

Data Extraction

The key information of the included articles will be extracted
using the Data Extraction Form function offered in Covidence.
The extraction task will be completed by the 2 initial reviewers
and 2 additional reviewers, all of whom have previous research
experience with the topics related to this review.

Each article will be assigned randomly to 2 reviewers. Each
reviewer will extract the data independently and the data
extracted by both reviewerswill be compared using Covidence.
Inthe case of differencesin the extracted data, aconsensuswill
be reached between the 2 primary reviewers. In the case of
differences that could not be agreed upon by the 2 primary
reviewers, the conflicting data will be discussed by the 4
reviewers to reach a consensus.

The dataextraction form will assist in the extraction of relevant
information from the selected studies, following the template
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in Table 2. The main author will pilot the extraction of 5 articles,
using the proposed extraction form, to identify possible
adjustments that could be required before the data extraction
process starts with the reviewing team.

Table 2. Basic template of the data extraction form.

Guardado Medina & Isomursu

In the case of papers that do not report complete descriptions
of the intervention, outcomes, or other information relevant to
this research, the article author will be contacted via email to
ask for complementary information.

Item Characteristics
Article general information «  Year of publication

o Author(s)’ name(s)

«  Country of origin
Characteristics of the study o  Objectives

« Mainfindings
Research methods «  Sampling method

« Samplesize

«  Datacollection method
Information about participants «  Profession or medical speciaty

*  Main motivation of HCPs? to use PGHDP

Context of PGHD use

Conditions being treated
Mobile technology used
Type of PGHD collected
The mechanism for PGHD visualization

3HCP: health care professional.
bPGHD: patient-generated health data.

Studies’ Quality Assessment

The quality of included studies will be assessed in paraldl to
the data extraction process, using a quality assessment form
that will be included in Covidence, following the checklist to
assess the quality of studies proposed by Kitchenham [15].

Data Synthesis

Theincluded studies might comprise qualitative and quantitative
data that will need to be transformed into a qualitative format
and be synthesized through narrative synthesis. For this, we
will be using a descriptive narrative form with an appropriate
table format. The extracted data will be organized in the table
by type of technology, type of condition, type of participants,
and type of data being collected or used to identify any
interesting findings, trends, relationships, and limitations that
can assist in addressing the proposed review questions.

A data coding strategy is suggested for the anaysis. NVivo
(QSR International) will be used to assist in the data coding
strategy. The codes will be defined in accordance with the
research objectives of the review. The strategy will be piloted
with 5 studies, and any necessary changes to the strategy will
be made and later reported in the full review.

Results

Asof May 2022, preliminary searches have been donetorefine
the search strategy and assess the availability of studies on our
research topic. Previousrelated systematic and scoping reviews
have been found and evaluated. Systematic searches, data
extraction, data synthesis, anaysis, and the writing of the

https://www.researchprotocol s.org/2023/1/€39389

systematic review document are expected to be completed by
February 2023.

Discussion

Expected Outcomes

The proposed systematic review will report on the use of PGHD
produced by consumer-grade mobile technology, as
complementary tools for HCPs in the clinical workflow.
Considering that most research related to this topic has been
done under controlled conditions, our interest liesin identifying
the characteristics of PGHD that foster its use by HCPs. We
assume these characteristics might comprise aspects such asthe
type of clinical activities where PGHD from consumer-grade
devices could be useful and the particular characteristics of
HCPs who are willingly using PGHD due to the realization of
PGHD benefits to complement their current practices.

Previous research on PGHD has explored its effect on
patient-clinician relationships [13], itsuse in clinical practices
[11], and its use to facilitate prevention and health promotion
[9]. Nevertheless, after examining these reviews, we have
identified 3 determinant aspects for our review that will report
on research gaps that previous reviews have not addressed in
detail. The first aspect is that previous reviews did not limit
their research to PGHD collected outside of the clinic but also
included other types of PGHD as patient-reported outcomes
collected during appointments with HCPs [13]. Second, the
types of mobile technologies from which PGHD has been
produced have not been limited to consumer-grade mobile or
wearabl e devices but have al so included medical-grade devices
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[9,11,13], which tend to be more accurate and more widely
accepted in the medical field. The last differentiating aspect is
that previous research has not focused on understanding the
specific experiences of HCPs who are aready performing the
role of PGHD reviewers to support their patients' care but
mostly on their expectations as potential users or in a
predominantly supportive role.

The use of PGHD is a relatively new trend, and its relevance
might be different across countries, medical specialities, or
clinical settings. Depending on the studiesthat will beincluded
in this review, there may be an opportunity to provide a wider
understanding of what types of HCPs trust PGHD from
consumer-grade mobile solutions despite the potential challenges

Guardado Medina & Isomursu

that its use might convey. We are interested in understanding
why and how they have decided to use this type of data,
assuming this knowledge could contribute to the design
strategies of mHealth toolsthat could beintegrated into clinical
workflows.

Limitations

Some limitations to the design of this review include the
exclusion of papers not written in English and considering only
papersthat explicitly mention PGHD (or its possible variations).
PGHD is a relatively new definition, and it could be possible
that some relevant papers on mHealth interventions might not
explicitly address PGHD using that specific term but instead
could have used other terms not included in our search string.
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