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Abstract

Background: Theuseof physical activity (PA) electronic devices offers aunique opportunity to engage children and adolescents
in PA. For this age group (2-17 years), parents play akey role in promoting healthy lifestyles and regulating the use of electronic
devices. Therefore, parents’ perceptions of the use of electronic devicesfor PA in children and adolescents are critical for efficient
intervention.

Objective: The aim of this qualitative systematic review was to improve the understanding of parents' perceptions of the use
of electronic devices for PA in children and adolescents.

Methods: A systematic search of electronic databases (Medline/PubMed, SPORTDiscus, Web of Science, Scopus, OpenGrey,
and Deep Blue) was conducted. Studiesfrom inception (2010) to May 2022 wereidentified. Qualitative studies on the perceptions
of healthy children’sand adolescents’ (aged 2-17 years) parentsregarding PA interventions performed on electronic deviceswere
included according to the Cochrane Qualitative and Implementation Methods Group Guidance Series and the Enhancing
Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) statement. The Joanna Briggs I nstitute Qualitative
Assessment and Review Instrument was used for methodological validity.

Results: Intotal, 18 studieswith 410 parents, mostly mothers, wereincluded. Parents’ perceptionswere grouped into 4 categories:
useful ness, advantages, general perceptions (electronic devicesfor health promotion, preferencesfor real-life PA, and concerns),
and acceptability (barriersand facilitators) of electronic devicesfor PA. Parents perceived el ectronic devices as useful for increasing
PA, learning new skills, and increasing motivation for PA and valued those devices that promoted socialization and family and
peer bonding. Intermsof general perceptions, parents had positive attitudestoward PA el ectronic devices; however, they preferred
outdoor and real-life PA, especially for preschoolers and children. Concerns, such as physical and psychological harm, addiction,
conflicts, and compliance difficulties, were found. Facilitators were identified as ease of use, appropriate feedback, promotion
of socialization, and motivational strategies, such as rewards, challenges, and attractiveness. Barriers, such as discomfort, price,
and difficulties in using or understanding electronic devices, were also identified. For older children and adolescents, parents
were more concerned about high level s of screen time and setting limits on electronic devices and therefore preferred PA electronic
devices rather than traditional ones.
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Conclusions: Overall, the participants had positive attitudes toward electronic devicesfor PA and perceived them as an effective
way to promote PA in children and adolescents. They also perceived several benefits of using electronic devices, such as health
promotion, increased awareness and motivation, and socialization, aswell asbarriers, facilitators, and age differences. Theresults
of this study could provide researchers with insights into designing more effective, age-appropriate PA electronic devices for
children and adolescents and improving adherence to their use.

Trial Registration: PROSPERO CRD42021292340; https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=292340

(IMIR Mhealth Uhealth 2023;11:e44753) doi: 10.2196/44753
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Introduction

Currently, smartphones, tablets, computers, and apps that run
on electronic devices have become part of the everyday life of
children and adolescents [1]. Most parents allow their children
to use their smartphones to play games or watch videos, and
almost al children start handling electronic devices before the
age of 1year [2]. In addition, 73% of parentswith children aged
9-11 years say that their children use a computer, 68% say that
they use gaming devices, 67% say that they use a smartphone,
and 78% say that they use atablet [1]. There are substantial age
differencesin the use of electronic devices, and usageincreases
with age, being higher in adolescents, with most of them
reporting using electronic devices daily or amost al the time
[3]. Traditionally, research on the use of electronic devices has
focused on its association with sleep problems, sedentarism,
and overweight/obesity [4]. However, with the growth in
technology, the use of eHeadlth (ie, electronic devices with
health-related purposes [5], including physical activity [PA]
and fitness apps), has increased [6].

Some advantages of using electronic devices to implement PA
interventions are that these programs are more flexible, can be
tailored to individual needs, and can be delivered anywhere at
any time compared to traditional PA interventions [7].
Moreover, electronic devices might make PA more attractive
to children and adolescents [8], as well as having other
advantages, such as low cost, empowerment of participants,
exposure to new information, increased opportunitiesfor social
contact, and new opportunities to access heath promotion
programs|[9]. The potential role of appsinimproving PA across
children and adol escents has been suggested [ 10], but evidence
of the efficacy of PA apps for this age group is still scarce
[10,11]. Thus, more research on electronic devices to promote
PA in children and adolescents is needed.

Furthermore, early habits track from childhood through
adol escenceto adulthood [12], making early childhood acrucial
period for the acquisition of habits, such as PA. In addition,
parents behaviors related to PA have been shown to be
associated with their children’s health behaviors[13]. Previous
research indicates that PA programs that include families are
more effectivein increasing PA in children [14,15]. Moreover,
ameta-anaysisby Hammersley et a [16] suggested that eHealth
interventions might be more successful when parents are
involved as agents of change. Not only health-related behaviors
but also screen time and electronic device access and use depend
on the individual’s family [17]. Additionally, parents’ attitudes
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toward el ectronic devices are associ ated with different regulation
practices, depending on age and the time spent using electronic
devices from childhood through adolescence [18]. All these
results recommend parents involvement in eHealth
interventions [19], with the family being a key intervention
target [20]. Finally, from a qualitative perspective, Burrows et
a [21] found that most parents are interested in an online
eHealth family program and that they fedl that important features
of the program should be easy to use, engaging, and endorsed
by areputable source and should involvetheir children directly.

To examinethe feasibility of PA interventionsdelivered through
electronic devices, before implementing the interventions, it is
critical to understand parents' perceptions of the interventions
because parents' engagement in these activities is a key factor
for their success in children [21] and in the regulation and
mediation practices that control electronic device use in
adolescents [22]. However, to date, no reviews have focused
on parents’ opinions and perceptions of eHealth to promote PA
in children and adol escents, although this knowledge might be
relevant for the design of both PA electronic devices and
effective interventions. The aim of this systematic review of
qualitative evidenceisto increase the understanding of parents’
perceptions of electronic device-based PA interventions in
children and adol escents.

Methods

Overview

This review was conducted according to the Cochrane
Qualitative and |mplementation Methods Group Guidance Series
[23] and the Enhancing Transparency in Reporting the Synthesis
of Qualitative Research (ENTREQ) statement [24]. Thereview
protocol was registered in PROSPERO (CRD42021292340).

Eligibility Criteria

Studies were eligible for inclusion if they reported qualitative
research analyses of the use of electronic devices for PA in
healthy children and adolescents. In this study, electronic
devices were defined as tools that can receive, store, process,
or send digital information, including computers, tablets,
smartphones, smart or electronic watches, and virtual redlity
devices [25]. Studies using qualitative designs with any of the
following data collection procedureswere eligiblefor inclusion:
interviews, focus groups, or other qualitative data collection
procedures, such as observation. Mixed methods studies were
included when quantitative and qualitative datawere separately

IMIR Mhealth Uhealth 2023 | vol. 11 | 44753 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/44753
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH

reported; however, only data on qualitative analyses were
considered. There are different types of electronic devices (ie,
activity trackers, video games, smartphone apps) for direct use
by children, for use by parents to enhance their children’s PA,
or for use by both together.

Studies were excluded if (1) parents were not directly asked;
(2) PA interventions referred participants to rehabilitation
programs or facilities;, (3) populations had developmental
disabilities, developmental delays, or cognitiveimpairment; (4)
the electronic device was not designed for use by children or
adolescents or for interactive use by parents and children (eg,
electronic devices for parents’ use only); and (5) the study was
aprotocol, review, or meta-synthesis.

Search Strategy

Two authors (MVA and ARH) independently identified
qualitative studies published from the beginning (in 2010) up
to May 2022, reporting parents perceptions of PA electronic
devices. Theresearch objective was addressed with the question
framework PerSPecTIF proposed by Booth et a [26]. Both
authors  systematically  searched Medline/PubMed,
SPORTDiscus, Web of Science, and Scopus using a search
strategy that combined 5 different concepts. “electronic
devices,” “physical activity,” “parents,” “qualitative research,”
and “children and adolescents.” The free-text termsand Medical
Subject Headings (MeSH) terms used to search were restricted
to titles/abstracts. Searches for gray literature (eg, unpublished
studies) were conducted using OpenGrey and Deep Blue. In
addition, the 2 authors screened the referencelists of the papers
included. The complete search strategy is presented in
Multimedia Appendix 1.

Study Selection

Search terms were entered into each database, and duplicates
were removed. The titles and abstracts retrieved were
independently assessed for eligibility for inclusionin thereview
by 2 authors (MVA and ARH) and coded as “yes,” “no,” or
“maybe” The 2 authors were trained regarding study
inclusion/exclusion criteria before completing the coding of
abstracts. Any disagreements between the 2 authors were
resolved through discussion, and if disagreement persisted, a
third author (MSL) was consulted.

Assessment of M ethodological Quality

Papers selected for inclusion were assessed by 2 authors (MVA
and MSL) using the 10-item checklist of the Johanna Briggs
Institute Qualitative Assessment and Review Instrument
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(JBI-QARI) [27] for methodological validity prior to inclusion
in the review. All items in the checklist were ranked as “yes,’
“no,” or “unclear” Finally, each study was rated overall as
“included,” “excluded,” or “seeking further info” [27]. Studies
meeting more than 7 items were rated as “included,” studies
with items rated as “no” or “unclear” were rated as “seeking
further info” and protocols, and corresponding authors were
consulted. Studies meeting less than 5 items were rated as
“excluded” and removed from the study. Any disagreements
between the 2 authors were resolved through discussion, and a
third author (BRM) was consulted if disagreement persisted.

Data Abstraction

Qualitative datawere extracted by 2 independent authors (MVA
and MSL). Both authors read the papers and extracted key
themes and concepts. These were compared, and any differences
were resolved through discussion. The following data were
extracted from all eligible papers. authors and context, year of
publication, location, paradigmatic approach, method of data
collection and analysis, data analysis software, participants
background, sample size and age, recruitment location and
method, study aims, intervention or exposure, and main results.

Data Analysisand Synthesis

First, 2 authors (MVA and MSL) read the papers, extracted key
themes and proofs (transcriptions of parents verbalizations),
and generated categories. A third author (BRM) was consulted
if discrepancies arose. Differences were solved through
discussion until agreement was reached. To identify common
themes and analyze meanings, the meta-aggregation approach
[28] was used. This process identifies meanings and common
themesin qualitative studies using different methodol ogies and
further extracts those meanings into categories that are then
synthesized [29]. Next, MVA synthesized the key themes,
meanings, and proofs (transcriptions of parents’ verbalizations)
into tables.

Results

Study Selection and Char acteristics

The electronic search retrieved 2153 records. After the removal
of duplicate studies, 1312 (60.9%) paperswere reviewed based
on the title and abstract. Following this, the full texts of 43
(3.3%) studies were reviewed; 1 (0.1%) additional study was
identified after screening the reference lists of eligible papers.
Finaly, 18 (41%) eligible papers were included using the
selection process shown in Figure 1.
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Figure 1. Flowchart of search and selection process.

Papers identified through database
o searching (n=2153)
_g PubMed (n=1398)
) Papers identified SPORTDiscus (n=186)
g through citation Scopus (n=250)
= searching (n=9) Web of Science (n=183)
% Deep Blue (n=115)
= OpenGrey (n=21)
A\ 4
Duplicate papers removed (n=841)
=
=
=
= \ 4
5 \ 4 Irrelevant papers excluded on
w _ Papers screened (n=1312) the basis of title and abstract
Papers sought for L
setsisul review (n=1270)
(n=2)
Full-text papers excluded with
1 reasons (n=25):
o A 1 study protocol
E Pailpers‘af;sgs‘sed Full-text papers assessed for eligibility Gchildren with dlﬁabl.hues
= for eligibility B _ 5 were not qualitative
= (n=43) —> : .
oo (n=1) 10 not informed about parents
é opinion of physical activity
electronic devices
1 not published yet
v 1 intervention for parents
| mixed online/presential
Papers included for review (n=18) intervention
5
= \
E v A4
Activity trackers Smartphone apps ot it
s n=8 games
" n=3

The 18 studies selected were published between 2010 and May
2022 and included 410 parents, mostly mothers, of 2-17-year-old
children and adol escents (Tables 1-3). Of the 18 studies, 5 (28%)
analyzed preschool children, 7 (39%) analyzed schooal children,
3 (17%) analyzed adolescents, and 3 (17%) did not provide
separate resultsfor children and adol escents. For data collection,
12 (67%) studies[30-41] used focus groups with semistructured
interviews, 7 (39%) [20,30,42-46] used individual interviews,

https://mhealth.jmir.org/2023/1/e44753

RenderX

and 1 (6%) [41] used nonparticipant observation. Regarding
the e€lectronic devices anayzed, 5 (28%) studies
[20,30,38,41,42] used smartphone apps, 2 (11%) [37,40] used
the Pokémon GO mobile game, 1 (6%) [45] used mobile text
messages, 5 (28%) [ 31-33,39,44] used activity trackers, 4 (22%)
[34-36,43] used active video games, and 1 (6%) [46] used virtual
reality.
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Table 1. Characteristics of included studies (preschoolers).

Visier-Alfonso et al

Method of data collec-
tion

Author, country

Method of analysis (soft-
ware); paradigmatic ap-
proach

Participants’ details (background, age,
parents details)

Place and methods of re-
cruitment

Individual semistruc-
tured telephonic and
face-to-face interviews

McCloskey et a [20],
United States

Alexandrou et al [30], Focusgroups, individu-

Sweden al interviews

Costaet a [31], United Focus groups,

Kingdom semistructured inter-
views

Phillipset a [32], Unit- Focus groups,

ed Kingdom semistructured inter-
views

Ek et a [42], United
States

Individual semistruc-
tured interviews

Thematic analysis, inductive
approach (NVivov.11, QSR

International); N/I?

Thematic analysis, inductive
approach; N/I

Thematic analysis (NVivo
v.9); N/I

Thematic analysis, inductive
approach; N/I

Thematic analysis, inductive
approach; N/I

Background: low-incomefamilies
inrural areas

Age=3-5years

Parents (telephonic interviews):
n=29, mean age N/I, 93% (27/29)
mothers

Parents (face-to-face interviews):
n=31, mean age N/I, 77% (24/31)
mothers

Background: socioeconomically
diverse district

Age=2.5-3 years

Somali parents: n=5, mean age 34
(SD 6.6) years, 100% (5/5) moth-
ers

Arabic parents: n=4, mean age
31.2 (SD 2) years, 100% (4/4)
mothers

Swedish parents: n=6, mean age
35.8 (SD 4.7) years, 83% (5/6)
mothers

Background: low socioeconomic
Status

Age=2-3 years

Asian and White European par-
ents: n=17, mean age 30.36 SD
(6.9) years, 100% (17/17) mothers

Background: highly deprived ar-
eas

Age=3-4 years

Parents: n=11, mean age 29 (SD
N/1) years, 100% (11/11) mothers

Background: urban preschools
Age=3-4 years

Parents: n=10, mean age 38.9 (SD
5.2) years, 91% (9/10) mothers

Purposive sampling
(preschool centers, letters)

Purposive sampling (health
care centers)

Purposive sampling (chil-
dren’s centers)

Purposive sampling (chil-
dren’s centers, nurseries,
preschools)

Purposive selection of
schools (posters)

aN/1: not informed.

https://mhealth.jmir.org/2023/1/e44753

RenderX

JMIR Mhealth Uhealth 2023 | vol. 11 | e44753 | p. 5
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH

Table 2. Characteristics of included studies (children).

Visier-Alfonso et al

Author, country

Method of data collec-
tion

Method of analysis (soft-
ware); paradigmatic ap-
proach

Participants’ details (background, age,
parents details)

Place and methods of re-
cruitment

Creaser et al [33], Unit-
ed Kingdom

Coknaz et d [34], Ger-
many

De Vet et a [35], the
Netherlands

Dixon et a [36], New
Zedland

Lindgvist et a [37],
United States

Rossi et a [38], Italy

Sharaievskaet al [39],
United States

Sobel et al [40], United
States

Barnett et al [43], Aus-

tralia

Mackintosh et al [44],
Australia

Focus groups,
semistructured inter-
views

Focus groups,
semistructured inter-
views

Focus groups,
semistructured inter-
views

Focus groups

Focus groups,
semistructured inter-
views

Focus groups,
semistructured inter-
view

Semistructured group
interviews

Nonparticipant observa-
tions and semistruc-
tured interviews

In-depth semistructured
telephonic interviews

Web-based and face-to-
face semistructured in-
terviews

Thematic analysis, inductive
approach (NVivo, QSR Inter-

national); N/I2

Thematic analysis, inductive
approach (NVivo v.10); N/I

Content analysis (ATLASLi
v 5.2); N/I

Inductive approach; N/I

Latent content analysis; N/I

Content analysis (NVivo),
community-based participa-
tory action research

Open, axial, selective coding
techniques, grounded theory

Inductive-deductive ap-
proach; N/I

Thematic analysis (NVivo),
descriptive quaitative ap-
proach

Thematic analysis, inductive
approach (NVivo v.12); N/I

Background: familiesfrom differ-
ent ethnicities

Age=5-9 years

Parents: n=36, mean age 38 (SD

7.7) years, 67% (24/36) mothers

Background: public primary
schools

Age=8-13 years

Parents: n=N/I, mean age N/I

Background: primary schools
Age=8-12 years

Parents: =19, mean age 42.3 (SD
4.1) years, 95% (18/19) mothers

Background: different ethnicity
and socioeconomic groupsin ur-
ban communities

Age=10-14 years

Maori parents: n=8, mean age N/I
Pacific parents. n=24, mean age
N/I

Others: n=7, mean age N/I

Background: families
Age=7-12 years

Parents: n=9, mean age 38.7 (SD
N/1), 78% (7/9) mothers

Background: mothers

Age=0-14 years

Parents: n=5, mean age N/I, 100%
(5/5) mothers

Background: familiesin rural
communities

Age=7-13 years

Parents: n=N/I, mean age N/

Background: families playing
Pokémon GO in public locations
Age=2-17 yearsb

Parents: n=87, mean age 42 (SD
7.2) years, 70% (61/87) mothers

Background: N/I
Age=9-10 years
Parents: n=29, mean age N/I

Background: families

Age=7-12 years

Parents (web interview): n=25,
mean age N/I, 84% (21/25) moth-
ers

Parents (face-to-face interviews):
n=10, mean age N/I, 100%
(10/10) mothers

Purposive sampling (socia
media)

Purposive sampling (from
aclinical tria)

Purposive sampling (letter)

Purposive sampling (com-
munity and church)

Purposive sampling

Purposive sampling (pub-
lic health local program)

Purposive sampling

Purposive sampling (parks,
shopping centers, events,
online platforms)

Purposive sampling (from
aclinical tria)

Purposive sampling
(email)

aN/1: not informed.

bSome studies mixed ages in the sample and did not provide a separate analysis by age.
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Table 3. Characteristics of included studies (adolescents).

Visier-Alfonso et al

Author, country Method of data collec-

Method of analysis (soft-

Participants’ details (background, age, Place and methods of re-

tion ware); paradigmatic ap- parents details) cruitment
proach
Carrioneta [41], Spain  Focus groups Content analysis, phe- «  Background: parents from public Purposive sampling

nomenological approach

Individual semistruc-
tured interview

Lindqvist [45], Sweden

empowerment

McMichael et al [46],
United Kingdom

Semistructured inter-
view cal Research Council
(MRC) framework

Latent content analysis
(NVivo, QSR International),

Framework analysis, Medi- «

or charter schools

o Age=13-15years

e Parents: n=10, mean age N/I, 50%
(5/10) mothers

(schools)

«  Background: familiesof amunic-
ipality of North Sweden

e Age=13-15years

«  Parents: n=10, mean age N/I, 60%
(6/10) mothers

Purposive sampling (from
an intervention)

Background: families

« Age=13-17 years

«  Parents: n=18, mean age 53 (SD
3) years, 72% (13/18) mothers

Purposive sampling (socia
media, schools, university,
emails, and posters)

Study Quality

The assessment of the 18 studies included in this systematic
review is presented in Multimedia Appendix 2. Only 1 (6%)
study [31] met all 10 itemsin the JBI-QARI checklist, 8 (44%)
studies [20,30,32,33,40-42,46] met 9 items, 8 (44%)
[35-39,43-45] met 8 items, and 1 (6%) [34] met 5 items. No
studieswererated as* excluded” ; thus, none was excluded based
on methodological quality. The main weaknesses were a lack
of clarity and alack of reporting on the researcher’s influence
on the study and vice versa [20,30,34,35,39,40,43-45]. Other

https://mhealth.jmir.org/2023/1/e44753

RenderX

limitations were that participants and their voices were not
adequately represented in 3 (17%) studies [34,36,38] and that
there was no congruity between the stated philosophical
perspectives and the research questions or methodology [34,35].

Synthesized Findings

We identified 4 main themes (Textbox 1) in terms of parents
perceptions of PA electronic devices: usefulness, advantages,
genera perceptions, and acceptability (barriersand facilitators).

The main results are shown in Table 4, and proofs are shown
in Multimedia Appendix 3.
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Textbox 1. Themes and subthemes describing parents’ perceptions of physical activity (PA) electronic devices.

Usefulness of PA electronic devices
«  PA promotion and PA in special moments

«  Learning of skillsand transferability to real life

Advantages of PA electronic devices
« Increasein motivation

«  Awareness of behaviors

«  Family bonding

«  Socialization with peers

General perceptions
«  Electronic devices for health promotion
«  Preferencesfor rea-life activities or active screen time

«  Concerns: content, addiction, negative emations, isolation, conflicts, limits

Acceptability (barriersand facilitators)

o Lack of time and stress

o Price

«  Lack of space at home

«  Discomfort/discomfort

. Difficulties with electronic devices or understanding feedback given by the app
«  Nonew activities/suggestions

o  Lack of use/interest after novelty

« Attractiveness (high technology, good graphs, good quality, videos)
. Gamification (competition, challenges, goals, and rewards) and fun
«  Teacher and school support

o Easeof use

o Durability

« Integrated into daily routines

https://mhealth.jmir.org/2023/1/e44753 JMIR Mhealth Uhealth 2023 | vol. 11 | 44753 | p. 8
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Table4. Summary of findings.

Visier-Alfonso et al

Participants included, author,
country

Areaof inquiry/aims

I ntervention/exposure

Main results

Preschoolers

McCloskey et al [20],
United States

Alexandrou et al [30],
Sweden

Costaet al [31], United
Kingdom

Phillips et al [32], United
Kingdom

Ek et al [42], United States

Children

Creaser et a [33], United
Kingdom

Coknaz et a [34], Ger-
many

De Vet et a [35], the
Netherlands

Dixon et a [36], New
Zedand

Lindgvist et al [37], United
States

Rossi et al [38], Italy

Sharaievska et a [39],
United States

To explore parents’ beliefs about
preschoolers' use of mobile de-
vices and the acceptability and

perceptionsof aPAintervention

To explore needs and concerns
among Somali, Arabic, and
Swedish parents regarding a PA
app

To assess mothers' opinions
about the feasibility and accept-
ability of using an activity track-
er

To examine parents’ acceptabili-
ty and feasibility of measurement
toolsto assess PA

To explore parents’ needs and
perceptionsof aPA appina
school setting

To examine parents’ acceptabili-
ty of using wearablesin afamily
setting

To analyze the feelings and per-
spectives of parents about active
video games

To explore parents’ perceptions
and opinions about active video
games

To explore parents’ perceptions
of active video games and the
probability of sustained engage-
ment

To explore parents’ perceptions
of playing Pokémon GO

To explore parents’ perceptions
of amobile app

To explore the perception of a
PA tracker

Jungle Gym: amobile app to encour-
age PA, focused on movement, mo-
tor skills (running, jumping, leaping,
etc), and interactions with par-
ents/children

MINISTOP 1.0 mobile app: a 6-
month program to support parents
in promoting PA

ActiGraph GT3Xp, Actiheart
(CamNtech Ltd), ActivPAL3 (PAL
Technologies Ltd): 3 activity track-
ers

ActiGraph GT3X+, ActivPAL4 mi-
cro, Actical (Philips Respironics
Inc): 3 accelerometers

Mobile phone app to promote PA in
aschool setting

Fithit AltaHR for 4 weeks, Acti-
Graph GT3X+

Nintendo Wii® sports (boxing, ten-
nis, golf, baseball, bowling, skiing,
aerobics, running, water skiing, etc)
for 50-60 minutes, 3 days/week, 12
weeks

Active video games

Activevideo games (eg, EyeToyTM,
Dance Mat)

A gamification-inspired program
using the Pokémon GO mobile game

Multimodal app for parents’ mobile
phonesto promote children’s health,
including PA

PA-tracking electronic device (Fitbit
Zip), which each family member
was asked to wear for 2 weeks

Parents supported the use of mobile apps
for PA and reported that they were useful
in various situations (eg, on bad-weather
days). Parents al so expressed concerns
about the apps.

Parents found the app useful. Insightsinto
their needs and important features were ob-
tained.

Children were most comfortable with Acti-
Graph and least comfortablewith Actiheart.
Problemswith the deviceswere the possibil -
ity of children taking them off, alergic skin
reactions, or discomfort.

Parents reported that ActivPAL wasthe
least preferred electronic device (children’s
opposition to wearing it on their chest, skin
irritation). ActiGraph was the most accept-
ed.

Parents reported the need for interactive
features, problem-solving tasks, creativity,
and music and dance activities and had a
positive attitude toward the app. Children
found activities more fun when adults par-
ticipated.

Fitbit was considered easy and enjoyableto
use, but its perceived impact on PA was
mixed. Most parents were willing to pur-
chase awearable.

Parents believed that active video games
might help in physical changes, socidlizing,
and intellectual and personal development
of children.

Parents had a positive attitude toward active
and interactive video games. Some parents
were |ess restrictive with them.

Parents supported active video games. They
preferred nonviolent and sporty video
games. Benefits, such asincreased PA, im-
proved fitness, and increased socializing,
were reported.

Parents found that the game promotes PA.
They werelesslikely to limit thetime spent
on this game. They suggested new features
and concerns about safety.

Mothers had a positive attitude toward the
app and made suggestions (feedback, geolo-
calization, and attractive features).

Parents reported minimal changesin PA
because of alack of interest or an aready
active lifestyle. The electronic device pro-
vided more awareness.

https://mhealth.jmir.org/2023/1/e44753

RenderX

JMIR Mhealth Uhealth 2023 | val. 11 | e44753 | p. 9
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH

Visier-Alfonso et al

Participants included, author,  Areaof inquiry/aims I ntervention/exposure Main results
country
Sobel et al [40], United To explore parents’ perceptions  Pokémon GO Parents reported an increased level of PA
States of an app that promotes outdoor and valued how play led to family bonding.
PA and to explore how they play Concerns about safety and limits of game-
with children play emerged.

Barnett et al [43], Australia  To identify parents’ perceptions
of active video games for devel-

opment of movement skills

Mackintosh et al [44], To explore parents’ perceptions

Australia of the acceptability and usability
of wearable activity trackers to
monitor PA

Adolescents

Carrion et a [41], Spain  To explore parents’ perceptions,
vaues, and preferencesregarding

mobile apps to promote PA

Lindgvist [45], Sweden To describe parents’ perceptions
of an empowerment-inspired PA

intervention via mobile phones

McMichael et al [46],
United Kingdom

To understand parents’ views of
PA, gaming, and virtua redity  ty
in PA interventions

Active video games

KidFit (X-Dorialnternational) worn
by each child for 4 weeks

PEGASO Fit for Future: amobile
app to promote a healthy lifestyle,
including PA, through gamification
and family connections

Empowerment-based intervention
viaShort Messaging Service (SMS)

vEngage project active virtual reali-

Parents were skeptical of the capacity of
video games to contribute to skill develop-
ment and preferred real sports.

Parents reported that the activity tracker is
easy and useful. Barriers (lack of real-time
feedback and difficultiesin interpreting in-
formation) and suggestions (visual display,
self-monitor activity, goal setting, and
challenges) were identified.

Parents valued mobile apps for health pro-
motion. They preferred apps that promote
activity and interactions and include gamifi-
cation and rewards.

Parents found that children felt involved in
the process and reported that social support
and encouragement had an impact on PA.
Goals and rewards could be motivating for
PA.

Parents had a negative perception of gaming
and preferred real-world PA. They reported
the benefits of active games (socializing,
motor skills, moving) and concerns (eg,
addiction).

3PA: physical activity.

Parents' Perceptions of the Usefulness of PA Electronic
Devices

The first theme reported was the main usefulness that eHealth
technologies might have. The core concepts that support this
theme included PA promotion and the learning of skills.

Parents perceived electronic devices as useful for increasing
PA levels[34,35,37,39,40,44,45]; for example, parents reported
that the Pokémon GO mobile game encourages children to be
more active and promotes taking long walks through the
neighborhood [37,40]. Alternatively, PA is not possible in
specific moments when outdoors, for example, on bad-weather
days [20]. Regarding activity trackers, parents reported that
wearing the el ectronic device makesthe children more motivated
to accomplish dailly step recommendations or take walks
[33,39,44]. However, some parents said that their children,
especially younger children, were physically active enough and
so did not benefit much from the apps [43].

Regarding motor skills, such as balance or hand-eye
coordination, some studies[20,35,40,43] reported that children
show improvement and that those skills can be transferable to
real sports [43]. In addition, they could learn how to score and
follow therules of some sports[43]. Furthermore, some parents
found that eHealth might improve other skills, such as logical
thinking and cognitive devel opment [34,35]. In contrast, other
parents were skeptical of the transferability of skillslearned in
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video gamesto areal-life context, and they felt that it isunlikely
that their children would benefit from learning skillsfrom virtual

apps [43].

Parents' Perceptions of the Advantages of PA Electronic
Devices

The advantages of PA electronic devices that parents reported
included an increase in motivation for engaging in real-life
sports [39,41,43], more awareness, family bonding, and
socialization with peers. For example, playing video games
motivated children to engage in rea-life sports
[33,35,37,40,43,44]. Moreover, eHealth apps were useful for
parents to become aware of their own levels of PA [39,44], and
this, in turn, promoted changes in their attitude toward PA and
increased their own PA levels [39]. In addition, parents said
that using activity trackers made them aware of other interesting
habits of their children, such as sleep or heart rate [30,33,44].

Another advantage of some electronic devices that parents
highlighted is that they promote socialization [34,35,37,40,46]
and cooperation and competition [37,40,45] with peers and
family [20,35,37,39,40,44]. Parents also reported that active
video games are suitable for playing with the family and an
enjoyable activity to do together, reinforcing their bonds
[20,35,37,39,40,44]. Other games promoted social interactions
by providing users with something in common to talk about
[39,40,44-46] or by enabling them to play interactively with
others[35,40,46]; these features were particularly important for
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adolescents. Thus, parents reported how cooperation and social
interaction were important factorsin continuing to use the apps,
since they found the apps fun and motivating [37,39].

Parents’ General Perceptions of PA Electronic Devices

The general perceptions of parents about PA electronic devices
were grouped into 3 key concepts: attitudes about electronic
devices for health promotion, preference for real-life sports or
active electronic devices, and concerns about the use of
electronic devices.

Generally, parents were prone to using technology for health
and educational purposes [20,42,46]. Furthermore, parents
reported the desirability of apps being targeted not only at
children but also at parents [30]. They suggested tracking their
health lifestyles to be important, such as having an agendaor a
reminder and the inclusion of heath information [30].
Additionally, parentsreported apreferencefor active and social
video games or the active use of screens over passive screen
time [35,36,46]. For example, active video games, such as
Nintendo Wii, were perceived as a healthier aternative to
passive screen time [35]. However, parents distinguished
between real-life sports and virtual worlds, showing preferences
toward playing outside rather than virtual PA [17,36,40,43,47].

In contrast, they also highlighted several concerns and dangers.
Many of the parentswere worried about violent content in video
games, the appropriateness of content for different ages[35,46],
concerns about children playing with strangers, safety [40,46],
and physical accidents resulting from walking with the phone
in hand [37]. In addition, psychological effects, such as anger,
frustration, isolation, or addiction, were aso reported
[35,37,40,46]. Other common issues highlighted were conflicts
when playing video games [37] and difficulties in establishing
time limits, which increased with age. In that respect, although
parentswere more positive toward active video games and active
screen use, setting limits and supervising screen use were
important issues [20,35,37,40,46].

Parents’ Perceptions of the Acceptability of PA
Electronic Devices

Barriers

Some barriers to using PA electronic devices were found.
Commonly, parentsreported alack of timeto engagein eHealth
activities because of their work or children’s schedules
[33,39,45]. Others found difficulties in managing extensive
health information and reported feeling stressed by trying to
follow all the recommendations [30]. Still, others highlighted
the high prices of video games and electronic devices [35,36],
and some were annoyed by the noise and space the devices
occupy at home while playing [36,42,46].

Regarding the physical characteristics of activity trackers, the
main issues raised included unsuitability, discomfort caused by
alarge size, drawbacks of wearable devices, children trying to
remove electronic devices [31,32,44], and difficulties with
batteries and syncing [44]. The size of the electronic device was
especially important for younger children[31,32]. Other issues
were difficultiesin using activity trackers or understanding the
information provided [33]. Several other factors impacted the
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use and wearability of activity trackers, including forgetting to
wear them, having to remove them for certain sports, the lack
of real-time feedback [44], and the lack of interest by parents
[33,39]. In this sense, some parents said that activity trackers
did not promote any new activity [39]. They aso highlighted
concerns about the lack of use of the electronic devices once
they lost their novelty [33,36] and a lack of long-term wear
compliance [44].

Facilitators

Parents reported several facilitators of the use of PA electronic
devices. For example, they showed a preference for cheaper
games that they could afford [35]. Other factors that facilitated
engagement were the attractiveness of the game or electronic
device, whether it uses high-level technology or appealing
graphics [33,46], or the inclusion of videos [30,32,35].

Parents also reported that 2 important facilitators that ensure
long-term  engagement are gamification and fun
[32,33,35,37,42,44]. Teacher support was found to be an
important factor in engagement [44,45]. Parents said that goals
[31,45] and rewards and new challenges [38,39,43,47] are
important features—for example, different levels and new
challengesto accomplish [47]. Inthat sense, many of the parents
reported that an important feature is for an app to be fun
[39,42,43]. To make apps appealing to children, parents
recommended including reinforcement, such as treasure hunts
or challenges, which might make the apps motivating. Regarding
goal setting, the possibility of establishing goals with others,
such as family members, peers, or classmates, was aso
recommended [31,45]. Furthermore, parents suggested that apps
provide interaction with professionals, such as online forums
[30,38], and be linked to the school curriculum [44], and teacher
support was found to be an important factor in engagement
[44,45]. Other ideas were links with sports associations and
outdoor activities, such as events, active commuting, and
geolocalization [38].

For activity trackers, parents reported some important
characteristics that facilitate engagement. Most of them
highlighted the importance of comfort [31-33,44], considering
that an activity tracker should be worn al the time [32], and
ease of use so that the children can understand and handle the
device on their own [33,44] with an easy-to-use app [33].
Parents also reported the importance of considering the
durability and damage resistance of electronic devices, since
younger children might break them [32], and the integration of
eHealth with their daily routines [33]. Other suggestions for
activity trackers were rea-time feedback and a complete
dashboard showing information about scores, steps with good
graphs, and demonstrations [32]. Features such as competition
with others, optionsfor new activities, and high-level technology
were perceived as important.

Age Group Differences

Of the 18 studies, 5 (28%) [20,30-32,42] analyzed the opinions
of the parents of preschoolers (<5 yearsold). Generally, parents
were less worried about their children’s PA [30] because they
perceived them as spontaneously active and preferred outside
PA [20,42]. For preschoolers, most parents tried to limit
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technology as much as they could [20,42] and used PA apps
when real PA was not possible [20,30]. Regarding activity
trackers, the problems of wearability due to the size of the
devices were highlighted [32].

Furthermore, 10 (55%) studies [33-40,43,44] anayzed
schoolchildren between 7 and 12 years old. Parents of children
in this age group also showed preferences for rea PA [43],
although they preferred PA apps over passive screen use [35,36].
Parents were worried about content and addiction and the
necessity to set limits on screen time [35-37], and they more
frequently reported interactive uses of PA electronic devices
with peers and family [35,37]. Regarding activity trackers,
parents highlighted the requirement of usefulness for children
[44] and the importance of PA electronic devices and activity
trackers to be designed specifically for children’s use [33].

In addition, 3 (17%) studies [41,45,46] analyzed samples of
parents of adolescents and showed that technology could be an
effective strategy to connect with adolescents and help them
acquire healthier habits[41]. Regarding this age group, parents
were moreworried about screen time, the time spent in gaming,
and thetime spent in sedentary pursuitsand preferred technology
usesthat promote health, education, or socializing [45,46]. They
perceived technology as unavoidable and reported difficulties
in limiting screen time [46].

Discussion

Principal Findings

To the best of our knowledge, this is the first study that
systematically reviews qualitative research that explores parents
perceptions of electronic devices that promote PA in children
and adolescents. Overall, parents perceived electronic devices
as useful for PA promotion. Moreover, they found other
advantages, such as health promotion, awareness of health
behaviors, learning of motor and cognitive skills, increased
motivation for PA, and promotion of family and socid
interactions. Parents aso valued some of the features of
electronic devices, such as being comfortable, easy to use,
active, challenging, and fun. However, some barriers and
concerns, such as the risk of addiction, safety issues, or
difficulties in setting limits, emerged. Preschoolers parents
found it less necessary to promote PA and preferred that their
children spend timein outdoor activities. In contrast, in the case
of older children and adolescents, when screen time increased,
parents reported more advantages of using active electronic
devicesthat promote PA.

A previous qualitative study that asked parents about their
attitudes toward the use of electronic devices and mediareported
that parents are concerned about the total amount of time that
children engage with electronic devices; specifically, they said
that engaging with electronic devices prevents children from
being physically active [47]. Additionally, other studies have
reported positive attitudes of parentstoward the use of electronic
devices in children, as parents perceive them as a redlity in
children’sand adolescents' lives[48], especialy for educational
and health purposes [49,50]. Similarly, in our study, parents
had positive attitudes toward the use of technology for health

https://mhealth.jmir.org/2023/1/e44753

Visier-Alfonso et al

purposes, such as promoting PA, and they preferred active
electronic devices and dance- or sports-based video gamesrather
than traditional sedentary screens[35] because parents perceive
active electronic devices as a hedlthier alternative to passive
screen time. Nevertheless, they preferred real PA or outdoor
PA over PA on an electronic device [20,35,46]; thus, PA apps
do not substitute but complement traditional forms of PA.

Other concernsthat parents had, in addition to the high amount
of time spent on electronic devices by children and adol escents,
were the risk of addiction; the lack of skills; the emergence of
negative emotions, such asanger; and violent or sexual content.
These concerns are similar to those shown by previous studies,
where parents reported being worried about access to
inappropriate content, addiction, and negative emotions
[9,47,51,52]. Inthisstudy, asin previous studies [47,52], parents
perceived difficulties in setting limits on the time spent on
electronic devices. Their concerns led them to implement
different mediation strategies, such as couse, supervision, active
mediation, restrictive mediation, and monitoring, depending on
positive or negative attitudes toward media [53]. Along this
line, parents reported being lessrestrictive in the case of active
electronic devices, rather than passive ones, that promoted social
interactions. Regarding social bonds, strong social and family
bonds play alarge rolein controlling the overuse of electronic
devices[52]. Inthis study, parents liked el ectronic devices that
promoted family interactionsto play together or that promoted
peer interactions, as they believed that games that promote
interactions might mitigate the lack of skillsand isolation arising
from the overuse of electronic devices.

Regarding age, as in a previous study [54], some differences
were found, since electronic device usage and social, cultural,
and cognitive experiences are vastly different between a
3-year-old child, an older child, and a teenager. In this study,
parents of preschool children found no necessity for PA
promotion sincethey perceived that their children were naturally
active and used asfew electronic devicesaspossible. In contrast,
a study that analyzed general attitudes toward the use of
electronic devices and mediaexposure in young children found
that most parents have positive attitudes toward electronic
devices, not only for educational purposes but aso for
entertainment [48]. This difference might be because our study
analyzed only PA electronic devices and parents showed a
general tendency to overestimate their children’s PA [55], and
thus, they perceived a low necessity of electronic devices to
increase PA in their children. As children grow older, parents
show increasing concerns about the amount of time spent using
electronic devices, due to a substantial increase in hours using
electronic devices with age [56]. In older children and
adolescents, parents report more conflicts and difficulties in
limiting electronic device use, consistent with previous studies
[18] in which parents of adolescents have reported that setting
limits on electronic device use is often confrontational and
frequently escalatesinto arguments and shouting [57]. Therefore,
parentsimplement different mediation practices[58] to regulate
the use of electronic devices according to age, as the needs of
children and adolescents change with development. Regarding
gender differences, only 1 study showed that girls might engage
in different challenges and games than boys [46]; congruently,
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a previous study found limited evidence of children’s gender
differences that precluded us from drawing conclusions [54],
suggesting that differences in electronic device use and
preferences might be considered in further studies.

Finaly, parents reported some barriers that need to be
considered in further studies, such as lack of time, stress, and
high prices of electronic devices. Specifically for activity
trackers, comfort, ease of use, difficultiesin understanding the
apps, or difficulties in understanding the feedback provided
werethe most common barriers. Conversely, facilitating factors
for engagement included the attractiveness of the app, comfort,
and children’'s self-efficacy in using the electronic device,
similar to a previous study of eHealth programs [21]. Some
suggestions provided by parents for new PA electronic devices
included goal setting and rewards, usability, comfort, real-time
feedback, and activities that promote interactions with friends
and family, similar to a previous study [8]. In addition, parents
had a favorable attitude toward the promotion of
technology-based PA strategies in school contexts, and some
also considered the involvement of schools and teachers in
interventions and connection with the community [42,44,59].

Strengths

To the best of our knowledge, thisisthefirst systematic review
to synthesize findings from qualitative studies examining
parents’ perceptions of PA electronic devices. To ensure that
the search process was systematic, an exhaustive search was
carried out in specialized databases and gray literature by
multiple researchers. This search was reported accurately
according to the ENTREQ statement [ 24]. The meta-aggregation
approach [29] was used to extract key themes and proofs, which
enhanced the reliability of the data. In addition, data were
meticulously documented in amatrix, and an assessment of the
methodol ogical strength of the analyzed paperswas performed.

Limitations

Thisreview has some limitations that should be acknowledged.
First, there was high heterogeneity in the studies regarding the
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type of electronic device (mobile phones, activity trackers,
exergames, virtual reality), data collection methods, location,
duration of interventions, sample recruitment strategies, and
the age of users. Along thisline, studies considering differences
between preschoolers, children, and adolescents are needed
because these 3 age groups have different lifestyles, interests,
and needs. Furthermore, gender differences between boys and
girls were considered only in 1 study [46], which might be a
source of bias since girls and boys have different levels of PA
and different uses and preferences of technology. Second, most
participants in the included studies were mothers, which might
be due to mothers gtill parenting more than fathers; however,
further studies considering fathers’ opinions are recommended.
Finally, some studies did not include an adequate description
of the theoretical paradigm and did not provide information
about how the researchers’ background was managed.

Conclusion

This review explored the perceptions of children’'s and
adolescents' parents regarding the use of electronic devicesfor
PA enhancement. Parents reported that PA electronic devices
could be an effective way to promote PA in children and
adolescents and to overcome barriers, such as bad weather, lack
of motivation, or the high rate of sedentarism in this population.
In addition, parents prefer games and apps that require PA over
traditionally passive games and apps. Parents also reported
negative attitudes toward the use of technology in terms of
addiction, safety problems, and difficultiesin establishing limits,
which should be considered in future interventions. These
insights might provide researchers with more knowledge of
how parents manage, promote, and regulate the usetheir children
make of PA eHealth, the acceptability of interventions, and how
they use PA eHeadlth at home. Some important features to
consider in the development of new PA apps and
technology-based interventions are the developmental stage,
ease of use, appropriate feedback, promotion of socialization,
and moativating strategies, such as rewards, challenges, and an
appealing appearance.
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