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Abstract

Background: Despite the known benefits of physical activity (PA), rates of engagement in PA remain low globally. Low
engagement in PA among young women can impact their health. Technol ogy-supported PA may increase PA and physical literacy
(PL; skillsthat can support PA) among young women.

Objective: This systematic review aims to investigate the (1) associations between technology-supported PA and PA levels,
(2) associations between technology-supported PA and PL levels, and (3) types of technology-supported PA that are associated
with higher levels of PA engagement among young women aged 13 to 24 years. This age range was chosen as it includes two
transitional periods characterized by decreasesin PA.

M ethods: We searched 6 databases: Applied Science and Technology Source, Education Source, Embase, MEDLINE Complete,
Global Health, and SPORTDiscus. Eligible studies were original research published in English between January 1, 2010, and
April 24, 2024; focused on young women; and involving either technology-supported PA interventions or research exploring the
correlation between technology and PA and PL. The findings of the review were presented descriptively. Study quality was
assessed using the JBI Critical Appraisal tools. There were no deviations from the registered protocol.

Results: Intotal, 23 (0.1%) studies (10,233 participants) from 23,609 records were included: randomized controlled trials (n=9,
39%), nonrandomized or retrospective observational studies (n=9, 39%), and cross-sectional studies (n=5, 22%). Of the 23 studies,
12 (52%) focused on young adults (aged 219 y), 9 (39%) involved adolescents (aged <19y), and 2 (9%) focused on both groups.
Nine studies (39%) were theory based. Common types of technology-supported PA were interactive websites or social media
platforms (10/23, 43%), wearable fitness trackers (4/23, 17%), and mobile apps (4/23, 17%). PA or PL were predominantly
self-reported (18/23, 78%). A total of 53 PA outcomes were measured: 36% (19/53) reported a positive impact on PA from mobile
apps (9/15; 60% of analyses), interactive websites or social media platforms (8/27; 30% of analyses) and wearable fitnesstrackers
(2/11; 18% of analyses). The impact on PL was weak (2/7; 29% of analyses). Eight studies (35%) were rated high, 7 (30%)
medium, and 8 (35%) low in quality.

Conclusions: There was limited evidence that technology-supported PA improved young women's PA or PL. The evidence
was limited by poor study quality and alack of theoretical frameworks. In addition, little information was provided on the designs
of the technology used. Future interventions seeking to improve young women's PA and PL should focus on the devel opment of
mobile apps underpinned by behavior change theory and addressing whole domains of PL rather than specific el ements. Given
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that technology continues to rapidly advance, further studies are needed to demonstrate the impact of technol ogy-supported PA

inimproving PA and PL among young women.

(J Med Internet Res 2024;26:€52302) doi: 10.2196/52302
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Introduction

Background

Physical activity (PA) is considered one of the most effective
ways to maintain good health across the lifespan [1,2]. The
World Health Organization (WHO) PA guidelines recommend
at least 60 minutes of PA per day for those aged 5to 17 years
and 150 to 300 minutes per week for those aged 18 to 64 years
[3]. Meeting the WHO PA guidelines hel psindividuals maintain
a hedthy weight, reduces the risk of developing
noncommunicable diseases such as type 2 diabetes and obesity
[1,2,4], and may improve mental well-being and increase
academic performance[5,6]. Despite the known benefits, global
rates of PA engagement are low, with 37% failing to meet
guidelines [7]. Women are significantly less likely to meet PA
guidelinesthan men (32% vs 23%, respectively) [ 7]. Thelowest
level of PA isseenin adolescent girlsaged 11 to 17 years, with
85% failing to meet guidelines, compared to 78% of adolescent
boys|[7].

Adolescence is the transitional period from childhood to
adulthood, characterized by rapid growth and changing social
expectations [8,9]. The period of adolescence is generaly
considered to be between the ages of 13 and 17 years; therefore,
health interventions seeking to improve adol escent health often
focus on this age group [ 3,8,9]. Conversely, the United Nations
Children’s Fund (UNICEF) defines adolescence asindividuals
aged 10 to 19 years [10], with recent research suggesting that
the period of adolescence should be extended further to include
those aged 10 to 24 years [9]. Sawyer et a [9] suggest that a
focus on “young people,” which would include traditional
adolescents (aged 13-17 y) and young adults (aged 18-24 ),
would account for varying growth patterns and changes in the
timing of socia role transitions across different countries.
Another consideration isthe development of lifelong PA habits.
Young people move through 2 transitional periods. starting
secondary school and then higher education [1,11,12]. It is
during this period that individual s become responsible for their
own health and develop their PA beliefs and behaviors, which
generaly remain consistent across the rest of their lifespan
[1,11-13]. Although adolescents and young adults have different
experiences, focusing on both age groupstargetsthe transitional
periods in which PA engagement decreases. For these reasons,
thisreview isfocused on young women aged 13 to 24 years.

Given the known benefits of PA and the importance of
developing healthy habits during adolescence, there have been
numerous interventions seeking to increase PA engagement
during thislife stage[14-18]. These interventions are primarily
aimed at individuals aged <18 years, with none examining those
aged 13to 24 yearsspecifically [14,16-18]. They also generally
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focus on both male and femal e individualswithin the target age
range [14,16-18]. One review [16] of school-based PA
interventionsidentified asmall increasein PA. Another review
of 39 reviews of child and adolescent PA interventions reported
asmall positive effect [14]; however, the review noted that the
positive impact of the interventions was small.

As previous PA interventions seeking to improve young
women’'s PA have had limited success, a different approach
may berequired [2,14,16,17,19-21]. One area of interest isthe
use of technology-supported PA as a strategy to increase PA
[22-26]. Technology has been used as a tool for health
promotion since the first mobile fitness apps were released in
2010, and technology-supported PA use increased during the
COVID-19—~elated lockdowns [24,27-30].
Technology-supported PA can be defined as the use of some
form of interactive technology or digitally accessed information
to promote PA through (1) the demonstration of PA (eg,
prerecorded or live-streamed fitness classes), (2) interaction
with a device that provides feedback (eg, smartphones and
wearable fitness trackers), and (3) interaction with fitness
professional s (eg, web-based personal training) or other users
of technology-supported PA (eg, through afitness app or social
media platform) [24,27,29,30]. Technology-supported PA is
either self-led, with individuals using the technology in their
own time (eg, apps and wearabl e fitnesstrackers), or facilitated,
with sessions conducted by fitness professionals (eg, personal
trainers or yoga instructors) in real time, allowing trainers to
interact with their clients directly [24,27,29,30].

Recent systematic reviews focusing on the general population
have suggested that technol ogy-supported PA useis associated
with increased PA and that the most successful types used
behavior change techniques; were easy to use; and included
gamification, such as offering some competition or challenge
[8,18,22,25,31]. These reviews have generally focused only on
a single form of technology (eg, apps or wearable fitness
trackers). The level of effectiveness of technology-supported
PA in increasing PA varies, with some studies reporting an
overall significant improvement in PA for intervention groups
compared to comparison groups [32,33] and others reporting
no change in PA [34]. Reviews that did report improvements
in PA, such as the studies by Champion et a [32] (22
publications involving 18,873 participants) and Lee et a [33]
(16 interventions), noted that only afew of theincluded studies
had postintervention follow-ups, and when they were included,
it seemed that the improvements were not maintained [32,33].

In addition to the potential benefits for young women's PA
engagement, technology-supported PA could also improve
young women's physical literacy (PL) [35-37]. PL isaholistic
approach to health that goes beyond simply engaging in PA;
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rather, it is focused on developing the skills, behaviors, and
confidence needed to lead an active life [36,38,39]. PL is
complex in nature, and it is defined and conceptualized in
various ways across the globe [35-37,40]. One of the most
comprehensive understandings of PL is provided in the
Australian Physical Literacy Framework [38]. Thisframework
groups the elements needed to improve PL into 4 domains:
physical (eg, strength and movement skills), psychological (eg,
confidence and moativation), socia (eg, relationships and
collaboration), and cognitive (eg, content knowledge and
reasoning) [38]. Emerging research suggests that the
development of PA habits is tied to the development of PL
[18,35,38,39]. Studies seeking to improve PL have focused
primarily on school-age children, with none examining young
women specifically [35,41,42]. No review has examined whether
technology-supported PA could impact each domain of PL
[8,18,22,25].

Objectives

Further research is needed to investigate the effectiveness of
technology-supported PA use by young women and to identify
the types of technology that may facilitate increased PA
engagement and improve PL. The purpose of this systematic
review wasto investigate, in young women aged 13 to 24 years,
the associ ations between different types of technol ogy-supported
PA and (1) PA engagement and (2) PL.

Methods

Overview

The selection of studies, analysis of data, and reporting of study
results were conducted in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [43]. The study was registered with
PROSPERO in December 2022 (CRD42022382471), and there
were no deviations from this protocol.

Search Strategy

We conducted a systematic search of 6 databases: MEDLINE
Complete, SPORTDiscus, Global Health, Education Source,
Applied Science and Technology Source, and Embase. These
databases were selected with advice from the Deakin University
librarian due to their alignment with the review objectives. The
search focused on articles published between January 1, 2010,
and April 24, 2024. The strategy combined synonymsfor “young
women,” “technology-supported physical activity,” and
“physical activity” (refer to Multimedia Appendix 1 for afull
list of the terms used in the search), with truncation used to
maximize search results.

Eligibility Criteria

Eligible studies included randomized controlled trials (RCTSs),
nonrandomized interventions or retrospective observational
studies investigating the effectiveness of technol ogy-supported
PA, as well as longitudina and cross-sectional studies
investigating ~ the  potential correlation between
technology-supported PA useand PA engagement. Articlesthat
were peer reviewed, contained original research, and published
in English after 2010 were considered. The period from 2010

https://www.jmir.org/2024/1/e52302

Watson-Mackie et al

onward was selected because this year marked the release of
the first PA mobile apps [44]. Studies that focused on women
aged between 13 and 24 years were the primary target. The
reference lists of the included articles were also searched for
studiesthat may have been missed in theinitial literature search.

Study Selection and Screening

Studies were imported into Covidence (Veritas Hedth
Innovation Ltd) [45] for screening. Qualitative studies,
duplicates, articles not available in English, opinion articles,
conference abstracts, systematic reviews, and study protocols
were excluded. These study types were excluded because they
either did not provide original data on the effectiveness of
technology-supported PA or, in the case of conference abstracts
and non-English articles, did not provide sufficient detail for
data analysis. Full-text inclusion and exclusion criteria
(Multimedia Appendix 2) were applied by the research team to
identify articles for data extraction. Search terms related to PL
were not included in the database search because the review
focused on interventions that increased PA as the primary
outcome of interest; in our analysis, we investigated whether
these interventions included the elements of PL. Studies were
excluded if they did not provide data on the target population,
did not focusonincreasing PA, or involved technol ogy targeting
specialized populations or those with chronic conditions.
However, we included interventions focused on decreasing
obesity because preliminary searches indicated that one of the
main aims of obesity interventions was increasing PA, while
interventionsfor other chronic conditionsdid not typically have
PA asakey focus. In cases where the sample was the target age
and included both male and female participants, studies were
excluded if the results for young women were not reported

separately.
Data Extraction and Synthesis

Extraction was conducted using Covidence and Microsoft Excel.
Extracted data included author, country, intervention setting,
study design, theoretical framework, participant characteristics
and demographic information, study aims, PA measurement
methods, and the data collection tools used. For theintervention
studies, information on the duration of the intervention and any
follow-up conducted was also extracted. Details of the
intervention and any control group were included, as was the
method of data analysis. Finally, information was extracted on
the effectiveness of the intervention and the effect size of any
changes (if these were reported). Title and abstract screening
and data collection were conducted by at least 2 authors
independently. Disagreements on inclusion were discussed with
athird author asneeded. Beforethe full dataextraction process,
we extracted data from a sample of the studies and compared
the findings to ensure consistency with data extraction.

To assess the effectiveness of the interventions and the reported
associations between the use of technology-supported PA and
PA in the cross-sectional studies, the reviewers divided the
studiesinto 3 categories of technology-supported PA: interactive
website or social media platforms, PA-tracking mobile apps,
and wearable fitness trackers. Analyses were then conducted
based on the effectiveness of each category of technology on
PA (improvement or positive association, decline or negative
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association, or null effect). Analyses of the effect that the
interventions had on the category of PA measured
(accelerometry, PA intensity, guideline adherence, energy
expenditure, step count, time spent walking, at-home exercise
sessions, and increased exercise) were also conducted. The
effectiveness of the interventions was assessed using a scale
adapted from work conducted by Page et al [46]. If <30% of
the studies reported a positive effect on PA or PL, the impact
was coded as “no likely effect” (“0”). If 31% to 60% of the
studiesreported improvements, these were coded as* uncertain”
“?") [46]. Finaly, in instances where =61% of the studies
reported changes in the expected direction (either PA
improvements or decreases in sedentary behavior), the results
were coded as “ positive” (“+").

Theincluded studieswere assessed according to their alignment
to any of the 30 elements of the Australian Physical Literacy
Framework [38]. PL isarelatively new concept, and definitions
regarding what it isand isnot vary depending on the framework
used [47]. In addition, many studies explore outcomes that can
be considered PL without defining it as PL [48]. We agreed that
outcomes related to changesin socia support and self-efficacy
would not beincluded as PL outcomes. Although some aspects
of social support could relate to elements within the social
domain of the Australian Physical Literacy Framework, and
self-efficacy could be related to the framework’s psychol ogical
domain, they are not included as part of this particular
framework [38].

Alongside assessing the effectiveness of the interventions on
the PA of young women aged 13 to 24 years, the research team
divided the sampleinto 2 subgroups: adolescents aged <19 years
and young adults aged =19 years. This was to account for the
potentially significant physical, physiological, social, and
environmental differences between these subgroups as well as
the different PA guidelines recommended for each age group
to be considered physically active.

Quality Assessment

Two authorsindependently assessed each publication for quality
and risk of biasusing the JBI Critical Appraisal tools[43]. Three
checklists were used to account for the different study designs
used in the included articles: RCT, cross-sectional, and
guasi-experimental . To ensure consistency between the quality
assessments and the reliability of the quality analysis, we
discussed the steps we would take to ensure consistency across
all checklists and the different study designs included in the
review; for example, we adapted questionsin the cross-sectional
and quasi-experimental checklists dightly to make them more
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consistent with thosein the RCT checklist. Originaly, only the
RCT checklist required an exploration of both the validity and
reliability of the tools used, while the other checklists only
required an investigation of reliability; however, this
requirement was added to the cross-sectiona and
quasi-experimental checklists. Furthermore, the validity and
reliability of the data collection methods was considered in
reference to the target population of young women. Within the
RCT checklist, some questions explored the blinding of both
participants and assessors. We decided that participant blinding
to treatment assignment would be considered only if the study
explicitly stated that blinding occurred or if each group received
some form of intervention, the rationale being that blinding
would be likely in this scenario because there would be no
reason for the researchers to inform participants whether they
were in the intervention or control group. When it came to
assessor blinding, this was only considered if data collection
was conducted in person and not via online self-report. Each
study was assessed using the most suitable JBI checklist, due
to variation in study designs the research team felt that the
quality of retrospective observational studieswas better assessed
with the cross-sectional checklist rather than the
quasi-experimental one. So, while retrospective observational
studies would be considered nonrandomized in analysis they
were grouped with the cross-sectional studies for quality
analysis. If agreement on study quality could not be reached, a
third author resolved the discrepancy by undertaking an
independent assessment of the publication, and afinal decision
was made by consensus among the 3 authors.

Results

Description of Studies

The database searchesyielded 23,609 records (Applied Science
and Technology Source: n=1408, 5.96%; Education Source:
n=6292, 26.65%; Embase: n=5432, 23.01%; Globa Health:
n=2336, 9.89%; MEDLINE Complete: n=5724, 24.24%; and
SPORTDiscus: n=2417; 10.24%), of which 4716 (19.98%) were
duplicates and removed, and 18,893 (80.02%) were screened
by 2 authors based ontitle and abstract. At this stage, there were
23 disagreements that were resolved via discussion with the 2
authors who screened the papers. After title and abstract
screening was completed, 219 articles (n=7, 3.2% involved
disagreementsthat were resolved) wereincluded in the full-text
screening. Manual searches of the references lists of these
articleswere conducted, but no additional relevant articleswere
found (Figure 1).
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.
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Study Char acteristics

A total of 23 studies comprising 10,233 participants were
included in the final review. Of these 23 studies, 18 (78%)
involved interventions (RCTs: n=9, 50%; nonrandomized trials
or retrospective observational studies: n=9, 50%): 12 (67%)
included a control group (Multimedia Appendix 3) [40,49-59],
and 6 (33%) involved a single sample (Multimedia Appendix
4) [60-65]. The remaining studies (5/23, 22%) were
cross-sectional  and investigated correlation  between
technology-supported PA and PA engagement (Multimedia
Appendix 5) [66-70]. Of the 23 studies, 5 (22%)
[40,60,62,63,69] explored variables that can be classified as
elements of PL, although none mentioned PL specifically
(Multimedia Appendix 6). Of these 5 studies, 4 (80%) included
elements within the psychological domain [40,62,63,69] of the
Australian Physical Literacy Framework [38], while 1 (20%)
included elements within the framework’s physical domain
[60].

Sample sizesranged from 16 [60] to 4128 [68] participants. Of
the 23 studies, 12 (52%) included only the target population
[40,50-52,54,55,57,60-62,64,66], while the remaining 11 (48%)
also included other populations, such as male participants, and
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individuals outside the target population age range
[49,53,56,58,59,63,65,67-70]. Of the 23 studies, 9 (39%)
included only adolescents [49,52,56-59,63,64,68], 12 (52%)
focused on young adults [40,50,53-55,60-62,66,67,69,70], and
2 (9%) looked at both groups [51,65]; moreover, 6 (26%)
sampled participants who were overweight or obese
[40,52,54,55,61,62], and 3 (13%) focused on participants who
were insufficiently active [51,58,64].

The types of technology-supported PA varied. Of the 18
interventions (RCTs: n=9, 50%; nonrandomized trials or
retrospective observationa studies: n=9, 50%), 4 (22%) used
wearable fitness trackers [54,56,58,63], 10 (56%) used an
interactive  website or  socid media  platform
[40,49-51,53,59-62,64], and 4 (22%) used mobile apps
[52,55,57,65].

Of the 4 wearable fitness tracker interventions, 3 (75%) were
conducted with adolescents [56,58,63], and 1 (25%) was
conducted with young adults [54].

Of the 10 interactive website or socia media platform
interventions, 3 (30%) targeted adol escents[49,59,64], 6 (60%)
focused on young adults[40,50,53,60-62], and 1 (10%) focused
on both groups [51].
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Of the 4 interventions using mobile apps, 2 (50%) were
conducted with adolescents [52,57], 1 (25%) was focused on
young adults [55], and 1 (25%) focused on both groups [65].

Of the 18 intervention studies, 8 (44%) used forms of
technology-supported PA that had been designed specifically
for the study either as a stand-alone intervention or combined
with a commercially available form of technology
[49-53,58,61,62].

The cross-sectional studies compared various types of
technol ogy-supported PA, including mobile apps, and wearable
fitnesstrackers[66-70]. Of the 5 cross-sectional studies, 1 (20%)
focused on adolescents [68], and the other 4 (80%) involved
young adults [66,67,69,70].

The most common intervention setting was universities
[40,50,51,53-55,61,62,66,69,70], followed by high schools
[49,52,56-59,63], while 5 (22%) of the 23 studies were
conducted with the general population [60,64,65,67,68]. Of the
23 studies, 11 (48%) took place in the United States
[51,53,54,59,61,62,64-67,69]; 2 (9%) were conducted in
Australia[56,60]; and 1 (4%) study each was conducted in Saudi
Arabia[40], the United Arab Emirates [50], Israel [49], China
[70], Pakistan [55], Poland [52], Singapore[57], the Netherlands
[58], and the United Kingdom [63]. Furthermore, 1 (4%) of the
23 studies compared data between Finland and Ireland [68].

Of the 23 studies, 9 (39%) reported being theory-based
[50,53,54,58,61-64,66], athough Kattelmann et a [53] and
Melton et al [54] did not specify the theory on which their
intervention was based. Social cognitive theory was the theory
most commonly used (5/9, 56%) [50,61,62,64,66], with
McFadden [66] combining it with the transtheoretical model of
behavior change. The remaining studies (2/9, 22%) were based
on self-determination theory [58,63]. Of the 9 theory-based
studies, 3 (33%) focused on adolescents[58,63,64], and 6 (67%)
involved young adults [50,53,54,61,62,66].

The most common method of data collection was self-report
surveys, with 12 (52%) of the 23 studies using this method
[40,49,52,53,58-60,66-70]. Of these 12 studies, 5 (42%)
involved adolescents[49,52,58,59,68], and 7 (58%) focused on
young adults [40,53,60,66,67,69,70]. Device-based data were
collected in 5 (22%) of the 23 studies with an accel erometer
[63,64], commercial wearable fitness tracker [54], or
step-tracking commercial mobile app [55,65]. Both
accelerometer studieswere conducted with adolescents[63,64],
tracking apps were used with young adults in 2 (40%) [54,55]
of the 5 studies, and the remaining study (1/5, 20%) focused on
both age groups [65]. Of the 23 studies, 6 (26%) used a
combination of subjective and device-based measures
[50,51,56,57,61,62]: 2 (33%) with adolescents [56,57] and 3
(50%) with young adults[50,61,62], while 1 (17%) investigated
both groups [51].

Levels of PA were recorded as time spent in PA (days or
minutes per week) in 8 (89%) of the 9 adolescent studies
[49,52,56,58,59,63,64,68], 5 (42%) of the 12 studieswith young
adults [50,60,66,69,70], and 1 (50%) of the 2 studies that
investigated all young women [51]. Both studies conducted on
young adults by Joseph et al [61,62] combined days or minutes
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of weekly PA with interactive website engagement. Of the 4
studies that measured PA as total reported steps, 2 (50%) were
conducted with young adults[54,55], 1 (25%) with adol escents
[57], and 1 (25%) with both age groups [65]. The final tools of
PA measurement—attendance at in-person PA sessions [40],
total metabolic equivalents of task (METS) [53], and level of
exercise engagement [67]—were all used in interventions
focused on young adults.

A little more than half of the studiesthat included a control and
comparison group (7/12, 58%) reported apositive effect on PA.
Of these 7 studies, 4 (57%) were RCTs [51,52,54,58], and 3
(43%) were nonrandomized or retrospective observational
studies (Multimedia Appendix 3) [40,49,50]. Of the 6
single-sample studies included in the review, 3 (50%) reported
apositive outcome [61,64,65], 2 (33%) had no impact [60,62],
and 1 (17%) reported a decrease in PA after the intervention
(Multimedia Appendix 4) [63]. All cross-sectiona studies
included in the review (5/23, 22%) [66-70] reported a positive
association between technology-supported PA use and PA
engagement (Multimedia Appendix 5).

Results of the Quality Assessment

The quality of the 23 studies varied, with 8 (35%) found to be
of high quality [51,54,58,61,65,67,68,70], 7 (30%) rated as
medium quality [49,52,53,56,59,60,62], and 8 (35%) determined
to be low quality [40,50,55,57,63,64,66,69].

All RCTs included in the review (9/23, 39%; Multimedia
Appendix 7) reported that true randomization was used to assign
participants to the intervention and control groups, that the
groups were treated identicaly, and that the outcome
measurements used were the same for both groups [51-59].
However, some of the RCTs (4/9, 44%) did not provide
information on participant or assessor blinding; of the 9 RCTSs,
only 2 (22%) reported that allocation to treatment groups was
concealed [55,58], and only 3 (33%) used participant blinding
[51,52,54]. No RCT reported whether those delivering the
intervention were blind to the treatment group, athough the
guestion was not applicable in a little more than half of these
RCTs(5/9, 56%) [51-55] because theintervention was self-led.
Inaddition, no RCT stated whether the assessors measuring the
outcomes of theintervention were blind to the treatment group.
Of the 9 RCTSs, 5 (56%) used self-report as the data collection
method [51,53,54,57,58]; therefore, the question was not
considered applicable. However, the remaining RCTs (4/9,
44%) did use outcome assessors and either reported that the
assessors were not blinded [56] or did not report on it at all
[52,55,59].

The quasi-experimental studies assessed with the relevant JBI
checklist (Multimedia Appendix 7) were found to be of lower
quality, but thiswasin part dueto the variation in study designs.
As such, questions related to the use of comparison or control
groups only related to the studies by Al-Eisa et a [40], Ali et
al [50], and Glaser et al [49]. Al-Eisa et a [40] and Ali et a
[50] reported using a control group and assessing the
intervention and control groups in the same way but did not
provide information on the similarities between the 2 groups.
Glaser et a [49] reported assessing the intervention and control
groups in the same way but also provided information on the
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similarities between the groups at baseline, which waswhy the
study was considered medium quality (56%).

All 8 quasi-experimental studies [40,49,50,60-64] outlined the
independent and dependent variables under investigation, but
none reported why the chosen method of data analysiswas used.
Only 3 (38%) of the 8 studies collected data at multiple points
during the intervention period [60,61], and an intervention
follow-up was only conducted by Joseph et al [61] and Larsen
et al [64]. Only 1 (12%) of these 8 studies assessed with the JBI
quasi-experimental checklist was found to be of high quality
[61]. Of the overall 8 studies that were considered low quality,
4 (50%) were from this group [40,50,63,64].

Of the 6 cross-sectional and retrospective observational studies
assessed with the relevant JBI checklist (Multimedia Appendix
7), 4 (67%) were considered high quality [65,67,68,70], while
2 (33%) were considered low quality [66,69]. All 6 studies
provided details on the study participants and setting, the validity
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and reliability of the outcome measurements, and the
appropriateness of the statistical analysis method used [65-70].
However, only half of the studies (3/6, 50%) clearly defined
the participant inclusion criteriaand reported whether objective
standard criteria had been used for the measurement of the
condition under investigation [65,68,70], and only 3 (50%) of
the 6 studies identified potential confounding factors and
explained how these factors had been addressed [67,68,70].
After conducting the quality assessment, we found that only Ng
et a [68] and Wang et al [70] provided enough information to
positively answer all checklist questions.

Summary of the Findings

Associations With PA Outcomes

A summary of the study results according to the 3 types of
technology-supported PA (interactive website or social media
platform, PA-tracking mobile app, and wearabl e fitness tracker)
and the type of PA measures assessed is provided in Table 1.
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Table 1. Summary of physical activity (PA) resultsin the expected direction classified by type of PA measurement.

Interactive website or social mediaplat- PA-tracking mobile app Wearable fitness tracker Propor-
form tion of
positive
findings
Positive®  Negative®  Null? Positive  Negative Null Positive Negative  Null
Accelerometry
Accelerometry __b Larsenetad Josepheta — — — — — Meltoneta 0/4
counts [64],2018° [62], 2016° [54], 2016%;
Ridgerset a
[56], 20219
Total 0 1 1 0 0 0 0 0 2 0/4 (0%);
positive
outcomes
code: 0°

PA intensity and duration

Light
Minwk — — — — — — — — — Slootmaker  0/1
et al [58],
2010¢
Moderate
Diwk Alietal — Whittemore — — — — — — 12
[50], 2021¢ etal [59,
2013¢
Mind  — — Alietal — — — — — Ridgersetal 0/2
[50], 20219 [56], 20219
Miniwk — — — Curtisetal Wanget — Seah  Slootmaker — — 2/6
[60], 2020°: a [70], and et a [58],
Kattelmann ~ 2019' Koh 20101
eta [53], [57],d
2014% Pa- 202179
paiaet a
[69], 20181
Vigorous
D/wk Ali eta — Whittemore — — — — — — 1/2
[50], 2021° etal [59],
2013¢
Mindd  Alietd  — — — — — — — — 1
[50], 2021¢
Miniwk  Kattelmann — Curtisetal Wanget — Sesh — — Slootmaker  3/6
et d [53], [60], 2020° a [70], and et al [58],
2014% Pa- 2019 Koh 20101
paiaeta [57],
[69], 2018 20219
M oder ate to vigorous
D/wk Glaseretal — — Dzielska — — — — — 2/2
[49], 20249 etal [52],
202090
Mind  — — — — — — — Kermeret — 0/l
a [63],
2019°
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Interactive website or social mediaplat- PA-tracking mobile app Wearable fitness tracker Propor-
form tion of
positive
findings
Positive®  Negative®  Null? Positive  Negative  Null Positive Negative  Null
Miniwk  Larsenetd — Josephetd — — — — — Slootmaker  1/4
[64], 2018° [61], 2015C; etal [58],
Joseph et a 2010¢
[62], 2016
Total 7 0 9 3 0 2 1 1 4 11/27
(41%);
positive
outcomes
code: ?

PA guideline adherence

Meeting — — — — — — McFadden — — 11

American Col- [66], 2021

lege of Sports

Medicine PA

guidelines

Meeting — — — Ngeta — — Ng et a — — 3/3

World Health (e8], [68], 2021

Organization 2021":

PA guidelines Wang et

a [70],
2019'

Total 0 0 0 2 0 0 2 0 0 4/4
(100%);
positive
outcomes
code: H

Energy expenditure

Min/wk of to- — — Curtisetal — — Sesh — — — 0/3

tal metabolic [60], 2020‘3; and

equivalents of K attelmann Koh

task etal [53], (57,

20141 2021

PA (heavy, — — Cavdloeta — — — — — — 0/1

keal) [51], 2012¢

PA (light, — — Cavdloetd — — — — — — o1

keal) [51], 2012¢

PA (moderate, — — Cavaloetd — — — — — — 0/1

keal) [51], 2012¢

PA (total, — — Cavdloetd — — — — — — o1

keal) [51], 2012¢

Total 0 0 6 0 0 1 0 0 0 0/7 (0%);
positive
outcomes
code: 0

Step count
Total step — — — Xianeta Memon  Sesh — Meltonet — 1/4
count [65], etd [55], and al [54],
2017° 20167  Koh 2016
[57],
202199
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Interactive website or social mediaplat- PA-tracking mobile app Wearable fitness tracker Propor-
form tion of
positive
findings
Positive®  Negative®  Null? Positive  Negative  Null Positive Negative  Null
Total 0 0 0 1 1 1 0 1 0 1/4
(25%);
positive
outcomes
code: 0
Walking
D/wk — — Alietd — — Wang — — — 0/2
[50], 2021¢ etal
[70].
2019f
Min/d Alieta — Curtisetal — — — — — — 12
[50], 2021¢ [60], 2020°
Min/wk — — Kattelmann — — — — — — 0/1
etal [53],
2014°
Total 1 0 3 0 0 1 0 0 0 1/5
(20%);
positive
outcomes
code: 0

At-home exer cise sessions

Number of at- Al-Eisaet — — — — — — — — 11

homeexercise al [40],

sessions 2016

Total 1 0 0 0 0 0 0 0 0 1
(100%);
positive
outcomes
code: +

Increased exercise

Increesed exer- — — — Nagataet — — — — — 1/1

cise over the a [67],

last year 2001

Total 0 0 0 1 0 0 0 0 0 11
(100%);
positive
outcomes
code: +
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Interactive website or social media plat-
form

Positive®  Negative®  Null® Positive

PA-tracking mobile app

Wearable fitness tracker Propor-
tion of
positive
findings

Negative  Null Positive Negative  Null

Overdl impacton — — — — —
PA

19/53
(36%);
positive
outcomes
code: ?

¥ mpact or association of study in the hypothesized direction.
BNot applicable.

CIntervention study with asingle sample.

9intervention study with comparison groups.

€0: no likely effect reported when <30% of the studies found changes in the expected direction (adapted from Page et al [46]).

fCross-sectional study; shows correlation between technology and PA.
90nly looked at PA engagement on weekends.
hOnIy participants who were overweight or obese.

iUncertain effect reported when 31% to 60% of the studies found changes in the expected direction (adapted from Page et al [46]).
JPositive effect reported when 61% to 100% of the studies found changesin the expected direction (adapted from Page et al [46]).

Theincluded studies explored 53 different PA measures, which
were grouped into 8 types. accelerometry, PA intensity and
duration, PA guideline adherence, energy expenditure, step
count, walking, at-home exercise sessions, and increased
exercise. Most of the studies explored >1 type.

The most common PA outcome was self-reported intensity
(15/23, 65%; 27 different analyses), which included both the
type of PA, such as light, moderate, or vigorous, as well asthe
duration measured in minutes or days per week. Across these
15 studies [49,50,52,53,56-64,69,70], a positive effect or
association was reported in 7 (47%; 11/27, 41% analyses);
therefore, this was rated as uncertain in terms of effect (“?").

Energy expenditure was the next most common outcome (4/23,
17%; 7 different analyses), which included METs and the
number of calories expended per PA type. Of the 4 studies that
included this measure, 3 (75%) measured minutes per week of
METs[53,57,60], while Cavallo et a [51] measured PA interms
of kca. The results of these interventions indicated that
technology-supported PA had no likely effect on participant
PA [51,53,57,60]; thus, thiswasrated as“0.”

Walking was measured as self-reported days or minutes per
week or minutes per day of PA in 3 (17%) of the 18 intervention
studies [50,53,60] and 1 (20%) of the 5 cross-sectional studies
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[70]. Of these 4 studies, only 1 (25%) reported that the use of
technology-supported PA had a positive effect [50], while 3
(75%) reported a null result [53,60,70]; thus, this was rated as
having no effect (“0").

Adherence to PA guidelines (4 different analyses) was used as
ameasurein 3 (60%) of the 5 cross-sectional studies[66,68,70].
The guidelines used were those provided by the WHO [68,70]
and the American College of Sports Medicine [66]. All forms
of technology-supported PA measured were associated with
greater adherence to PA guidelines [66,68,70]; therefore, this
was rated as having a positive effect (“+").

The overall positive impact of technology-supported PA was
uncertain because only 36% (19/53) of the analyses reported a
positive effect or changes in the expected direction.

Associations by Type of Technology-Supported PA

When comparing different types of technology-supported PA,
data synthesis suggeststhat interactive websites or social media
platforms (8/27, 30% analyses) and wearable fitness trackers
(2/11, 18% analyses) had no likely effect on PA. The effect of
mobile apps was more promising, but the full impact was
uncertain (9/15, 60% analyses). A summary of these findings
isreported in Table 2.
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Table 2. Summary of physical activity (PA) resultsin the expected direction classified by type of intervention.

Typeof inter-  Improvement or positiveassociation Declineor negativeassoci-  Null result in PA Summary of re-  Code
vention reported in PA ation reported in PA sultsin the expect-
ed direction:
analyses, /N (%)
Interactiveweb- «  Interventionstudy withcompar- «  Intervention study «  Intervention study with compar-  8/27 (30) 0
site or social ison groups: with asingle sample: ison groups:
media platform *  Al-Eisaet d [40], 2016* « Laseneta *  Alieta [50], 202179
Ali et al [50], 2021°<¢: [64], 2018" Cavallo et a [51],
Kattelmann et al [53], 2012°9N: K attelmann et
2014% Glaser et a [49], a [53], 2014>%; Whitte-
2014° more et a [59], 2013°¢
« Intervention study withasingle « Intervention study withasingle
sample: sample:
*  Larseneta [64], 2018° . Curtis ez al [60],
2020%%%!; Joseph et a
o  Cross-sectiona study: 611, 2015° J?p heta
*  Papdiaet a [69], 2018° (611, 0P
[62], 2016%
»  Cross-sectiona study:
*  Papdiaeta [69], 2018°
PA-tracking « Interventionstudy withcompar- «  Intervention study « Intervention study withcompar-  9/15 (60) »
mobile app ison groups: with comparison ison groups:
« Dzielskaeta [52], groups: e Seahand Koh [57],
2020%K + Memonetd 2021°CH
55], 2016' .
« Intervention study withasingle (551 «  Cross-sectiona study:
sample: *  Wangetd [70], 2019°

*  Xianetd [65], 2017
«  Cross-sectional study:
*  Ngetal [68], 2021™",
Nagata et a [67], 2021°;

Wang et a [70],
2019°¢m
Wearable fit- « Intervention study with compar- Intervention study Intervention study with compar-  2/11 (18) 0
ness tracker ison groups: with comparison ison groups:
o  Slootmaker et a [58], groups: *  Meltoneta [54], 2016f;
2010°  Medtonet ?' Ridgers et a [56],
. 54], 2016 byf.
o Cross-sectional study: [54] 2021™"; Slootmaker et &
* McFadden [66], 20219 Intervention study [58], 20109€
with asingle sample: . .
. Kemereta o  Cross-sectional study: .
[63], 2019° Ng et a [68], 2021
Overal impact __r — — 19/53 (36) ?

8Number of home exercise sessions.

BModerate PA.

“Vigorous PA.

dWalking.

®Moderate to vigorous PA.

fAccel erometry counts.

ILight PA.

hHeavy PA.

'Metabolic equivalent of task.

Yo: no likely effect reported when <30% of the studies found changes in the expected direction (adapted from Page et & [46]).
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K mprovement seen only in participants who were overweight or obese.
Total step counts.

"M eeting World Health Organization PA guidelines.

M nvestigated multiple forms of technology-supported PA.

%Increased exercise in the previous year.

Watson-Mackie et al

PUncertain effect reported when 31% to 60% of the studies found changes in the expected direction (adapted from Page et al [46]).

9Meeting American College of Sports Medicine PA guidelines.
"'Not applicable.

Associations With PL Outcomes

The elements of PL were explored in 4 (40%) of the 10
interactive website or social media platform studies
[40,60,62,69] and in 1 (25%) of the 4 wearable fitness tracker
studies (Multimedia Appendix 6) [63]. Improvements were
reported in 2 (40%) [40,69] of these 5 studies for motivation
[40] and engagement or enjoyment [69], while the other 3 (60%)
[60,62,63] reported that the intervention had no effect. Overall,
there was no effect on PL (2/7, 29% analyses, Multimedia
Appendix 6).

Differencesin the Effectiveness of
Technology-Supported PA Between Adolescent and
Young Adult Subgroups

Of the 15 studies that reported a positive impact or association
between the use of technology-supported PA and PA
engagement, 8 (52%) were conducted with young adults
[40,50,54,61,66,67,69,70]. By comparison, only 33% (5/15) of
the effective interventions focused on adolescents, while both
the interventions that looked at both groups reported a positive
result [51,65].

Mobile apps were only associated with positive PA outcomes
when used by adolescents or across both age groups [65]. Both
age groups reported positive PA outcomes when using
interactive website or social media platforms (2/5, 40% with
adolescents; 3/5, 60% with young adults) [40,49,50,61,64],
while the adolescent [58] and young adult [54] subgroup each
had 1 wearable fitness tracker intervention that reported a
positive outcome. Overall, 56% (5/9) of the adolescent and 67%
(8/12) of the young adult interventions reported a positive
outcome.

Effectiveness of Technology-Supported PA According
to Study Quality and Theoretical Framework

Of the 23 studiesincluded in thereview, 9 (39%) reported being
underpinned by atheoretical design [50,53,54,58,61-64,66]. Of
these 9 studies, 6 (67%) reported a positive outcome or
association [50,54,58,61,64,66]. Among the 6 effective
theory-based studies, social cognitive theory was the theory
most commonly used, with 4 (67%) interventions drawing from
this theory [50,61,62,64] and the cross-sectiona study by
McFadden [66] combining it with the transtheoretical model of
behavior change. However, of the 4 effective theory-based
studies, only 1 (25%) was considered high quality [61], with
the other 3 (75%) considered poor quality [50,64,66]. The
remaining effective theory-based studies (2/6, 33%) were
considered high quality [54,58]; Slootmaker et al [58] used the
self-determination theory, while Melton et a [54] did not
provide information on the theory used.

https://www.jmir.org/2024/1/e52302

Analysis of the non-theory-based interventions showed that
64% (9/14) had positive outcomes or associations between
technology-supported PA  use and PA  engagement
[40,49,51,52,65,67-70]. Of these 9 studies, 4 (44%) were
cross-sectional  studies [67-70]; therefore, only a positive
associ ation between technol ogy-supported PA and PA usecould
be reported. Of the 9 effective non—theory-based interventions,
5 (56%) were considered high quality [51,65,67,68,70], 2 (22%)
were considered medium quality [49,52], and 2 (22%) were
rated poor quality [40,69] (Multimedia Appendix 7).

Discussion

Principal Findings
Overview

The primary aim of this review was to investigate the
effectiveness of various types of technology-supported PA in
increasing young women’s PA engagement. The secondary aim
was to assess whether any of these interventions explored the
elements of PL and whether the interventions led to
improvements in PL. There were 3 main types of
technology-supported PA investigated in these studies: mobile
apps, wearablefitnesstrackers, and interactive websites or social
mediaplatforms. Analysis of the study findingsdid not indicate
that technology-supported PA is an effective method of
increasing young women's PA, athough, when breaking the
findings down by age group, technology-supported PA may
have a greater impact on PA engagement for young adults than
for adolescents. There was no evidence that
technology-supported PA is an effective way of increasing
young women's PL.

Effectiveness of Maobile Apps

Whilethe overall impact of technol ogy-supported PA on young
women’'s PA was uncertain, mobile apps may hold some
promise, with positive results reported in 2 (50%) of the 4
studies [52,65] and 60% (9/15) of the measured PA outcomes.
Currently, >80% of the global population own amobile device,
and these rates continue to increase [71]. Mobile phone useis
especialy prevalent among adolescents, with data indicating
that in some countries, up to 95% of those aged 13 to 19 years
have a mobile device, and individuals in this age group report
higher levelsof daily usethan other age groups[72]. Thishigher
rate of ownership and use may make mobile apps aiming to
improve levels of PA engagement more effective in those aged
<19years, dthough only 4 (17%) of the 23 studiesin thisreview
focused on mobile apps, highlighting how little research has
been conducted on this form of technology-supported PA
[52,55,57,65]. Another consideration when investigating the
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effectiveness of mobile apps is the use of various forms of
“gamification” [22,31-33]. Gamification, such as offering some
competition or challenge, has been linked to improved intrinsic
motivation and higher levels of app engagement [22,31-33].
Both mabile app studies included in this review that reported
improvements in PA used gamification [52,65]. This result is
in line with previousdy conducted studies, with several
systematic reviews reporting that gamified apps led to higher
levels of PA engagement than apps without elements of
gamification [22,31-33]. However, just because mobile apps
are popular does not necessarily mean that they are effective
[22,34,73-75]. A common limitation of PA mobile apps is a
lack of evidence and theory-based design, which has been
reported in several systematic reviews [22,34,73-75]. This
limitation can be seen in theinterventionsincluded in thisreview
because both the mobile app interventions that did not improve
PA used commercial fithess apps without providing evidence
of reliability or atheoretical framework [55,57].

Effectiveness of | nteractive Websites or Social Media
platforms

Interventions based on interactive websites or social media
platforms were not found to be an effective way of improving
young women's PA. Only 30% (8/27) of the measured PA
outcomes assessed ininterventions using an interactive website
or social media platforms reported a positive effect or changes
in the expected direction. Social media platforms are reported
to be well liked by young women and considered an effective
way of improving PA facilitators such as motivation or social
support [23,76-79]. Nevertheless, these findings suggest that
while social mediaplatformsare popular, it does not necessarily
mean that they are effective. This disconnect between
engagement and effectiveness has been explored in previous
research [76,78]. The study conducted by Duplaga[ 78] reported
that only 33% of young adults following fitness influencers on
social media platforms engaged in regular PA, while a survey
by Camacho-Mifiano et al [76] (37 participants aged 13-17 y)
reported that Instagram fitness groups were associated with
negative outcomes such as body dissatisfaction [40,60,76,78].

Effectiveness of Wearable Fitness Trackers

The least effective form of technology-supported PA was
wearablefitnesstrackers, with only 18% (2/11) of the measured
PA outcomes reporting a positive effect or changes in the
expected direction. Only 2 (50%) of the 4 wearable fitness
tracker interventions reported a positive result [54,58], and 1
(25%) decreased participant PA [63]; the authors theorized that
this decrease may be due to wearable fitness trackers only
increasing external motivation rather than autonomous
motivation, which promotes long-term behavior change [80].
The limited effectiveness of wearable fitness trackers could be
due to the design of the devices used in the interventions. Of
the 4 wearable fitness tracker interventions, 3 (75%) used
commercia devices [54,56,63], which are often not theory or
evidenced based [74]. This may mean that the wearable fitness
tracker used might not produce significant improvements in
PA, even if the intervention is otherwise well designed. A lack
of compliance with the devices and insufficient wear time could
also have been afactor. Of the 4 studies, 3 (75%) reported i ssues
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with wearablefitnesstracker compliance, and previousresearch
has reported that this is a common issue with wearable fitness
tracker interventions [81,82]. Another consideration is the age
group in which the wearabl e fitness tracker interventions were
conducted. Of the 4 interventions, 3 (75%) focused on
adolescents [56,58,63], but arecent study by Shandhi et al [83]
reported that young adults were the age group most likely to
own and use awearable fitness tracker; therefore, it is possible
that the limited effectiveness of wearable fitness trackers
reported in this review is due to the interventions being
conducted primarily with adolescents [54,56,58,63,83].

Variation Between Study Designs

The results may not only be attributed to the type of
technology-supported PA. The different characteristics of the
studies, including study designs, PA outcomes, and measurement
tools should be considered; for example, theory-based
interventions are reported to result in better outcomes and have
more generalizabl e findings than those that are not [84,85]. This
was evident in the review findings because of the 14 studies
that were effective, only 6 (43%) had a theoretical framework
[50,54,58,61,64,66]. In comparison, only 3 (38%) of the 8
studies that were not effective, reported being theory-based
[53,62,63], athough it is important to remember that a study
being based on atheoretical framework does not automatically
make it well designed. This can be seen in the findings of this
review; it was noted that only 3 (33%) of the 9 effective
theory-based interventions were high quality [54,58,61]. Our
findings also noted that studies in the review were more likely
to report a positive outcome or association between
technology-supported PA use and PA engagement if they were
high quality, regardless of the study design
[51,54,58,61,65,67,68,70]. Thisisin line with recent reviews
of health research, which note that studies that report higher
quality are more likely to report positive outcomes [86,87].

Another consideration is the method of data collection. In PA
research, data are primarily collected via self-report or
device-based measures (eg, pedometers and accelerometers),
and both methods have benefits and limitations [81,82].
Self-report methods are low cost and easy to administer but are
prone to recall bias and overreporting of PA [81,82]. While
device-based methods reduce the risk of bias, they are limited
by cost, reduced generalizability, incorrect use, and the fact that
the devices may not be suitable for al types of PA [81]. An
example of this can be seen in the study by Larsen et a [64],
who reported an increasein self-reported moderate to vigorous
PA (from 24.7 min to 79.4 min) but a decrease in
device-measured moderate to vigorous PA (from 21.4 to 10.4
min), attributed to changes in the type of PA the sample was
engaging in after the intervention that was not effectively
measured by accel erometers [64].

Impact on PL

There was little evidence that technol ogy-supported PA could
improve young women’'s PL, with only 29% (2/7) of the PL
elements assessed reporting a positive effect or changesin the
expected direction. Only 2 (40%) of the 5 included studies
reported positive changes in PL [40,69]. The remaining
interventions (3/5, 60%) reported no likely effect on PL
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[60,62,63]. Thisisnot surprising, given that these 3 interventions
alsofailed to increase PA engagement [60,62,63]. Only 1 (20%)
of the 5 PL interventions focused on adolescents [63]. The
primary domain explored in these interventions was the
psychological domain. Thisfocus on the psychological domain
makes sense, given that these elements are known facilitators
of PA for young women [31,88-90]. It should be noted that
although these studies were found to explore aspects of PL,
none of them mentioned theterm “physical literacy” specifically
[40,60,62,63,69]. However, this was expected because PL isa
newer concept and the Australian Physical Literacy Framework
was only published in 2019 [38]. Only 2 (40%) of the 5 PL
studies were published after this date [60,63].

Strengths and Limitations

To our knowledge, thisreview isthefirst synthesis of theimpact
that various types of technology-supported PA could have on
the PA of young women (aged 13-24y). Thisisacritical period
for health promotion because this age range is when young
women's PA begins to decrease, and lifelong PA habits are
formed [1,2]. This review also investigated and compared
different types of technol ogy-supported PA, while other reviews
have focused on a single form of technology such as mobile
health or mobile apps [22,33,34]. Focusing on asingle form of
technology ignores the fast-paced changes in technological
advances, especidly in a post—COVID-19 world. Thisis aso
the first review to investigate the potential impact that
technology-supported PA could have on PL. The review was
further strengthened by the use of a comprehensive quality
assessment. It was also written in accordance with the PRISMA
2020 checklist (Multimedia Appendix 8). Alongside these
strengths, there are also some limitations. The first is the
inclusion of several single-sample studies because these do not
have the same high quality found in RCTs. In addition, several
cross-sectional studies were included; these cannot provide a
causal link between technology-supported PA use and PA
engagement. However, given the limited data available on the
use of technology-supported PA by the target population,
valuable insights would have been missed if the review had
only included RCT studies. The variety of study designs
included in this review also made assessing the quality of the
studies more complex. Three different quality checklists were
used in this review. The risk of this impacting the results was
mitigated because we agreed on ways to make the different
checklists more consistent. The analysis of the results of the
included interventions could also have been hindered by the
number of different PA measurements. There were 53 different
ways in which PA outcomes were measured; therefore, we
sought to addressthis by combining the different measurements
into subgroups. The reported positive impact of mobile apps
must be considered with caution due to the small number of
studies (4/23, 17%) that focused on this form of
technology-supported PA. It is possible that mobile apps may
only seem to be more effective than interactive websites or
socia media platforms and wearable fitness trackers because
the limited outcomes measured skewed the results. Another
consideration is the poor quality of the included studies and a
lack of theory-based design. We cannot be certain that the
findings reported in this review are due to the limited
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effectiveness of technology-supported PA. It may instead be
related to the quality of the studies and the types of
technology-supported PA used. The findings of this review
would have been strengthened if ameta-analysis of thefindings
could have been conducted; however, the variation between
study designs, the measurement of PA outcomes, and study
quality did not make this viable.

Future Research

The findings of this review suggest 2 areas for future research.
First, more research focused on young women's use of
technology-supported PA is needed. Only 12 (52%) of the 23
studies in this review examined young women specifically
[40,50-52,54,55,57,60-62,64,66]. Previous research reportsthat
young women experience unique barriers to PA that may not
be targeted in interventions involving wider populations
[60,89-91]. The second area that requires investigation is the
potential of facilitated technology-supported PA. This review
was unable to investigate the effectiveness of facilitated
technology-supported PA because it was not used in any of the
included studies. This finding was not surprising because
facilitated technology-supported PA was not common before
the COVID-19 pandemic. However, its use increased
significantly during the pandemic, and it has continued to remain
popular [27,30,92]. Emerging research indicatesthat facilitated
technology-supported PA is most popular with young women,
and fitness professionals see it as an effective method of client
engagement [27,92]. Another consideration when addressing
these areas is how researchers choose to measure PA. Greater
consistency in the type of PA measured when investigating
technology-supported PA would make comparison between
interventions more effective.

Conclusions

Thisisthe first systematic review exploring the use of various
types of technology-supported PA. It highlighted that there is
no evidence yet for the benefits of technology-supported PA
for young women. The review aso highlighted how little
research has been conducted in this area. Many of the studies
included in this review were of poor quality and not grounded
in theory; in addition, none investigated facilitated,
technology-supported PA. Nevertheless, some of our findings
indicate areas of promise for the future. Future interventions
could focus on mobile apps because they may be more effective
than interactive website or social media platforms and
commercial wearablefitnesstrackers. Furthermore, interventions
that combine multiple forms of support, such as mentors or
in-person instruction, may be more effective than asingle form
of technology-supported PA. Adolescents and young adults
may experience different barriers and facilitators to PA and the
use of technology-supported PA. Thismust be considered when
conducting research on this age group because it may be that
different forms of technology are needed for each subgroup of
young women. The review findings noted that interventions
that were theory-based may be more effective than those that
were not. Researchers should consider devel oping interventions
underpinned by behavior change theory, with follow-ups after
the intervention to see whether improvements in PA and the
use of technology-supported PA have been maintained. In
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addition, more research is needed on the impact that
technology-supported PA could have on adolescents because
the review findings of the impact on this age group are very
limited. Thiswill not only improve the health outcomes of young
women in the short term but also help them develop the skills

Watson-Mackie et al

and confidence needed to engage in PA acrossthe lifespan. As
technology-supported PA continues to improve and become
more common, there is a greater need for well-designed
evidence-based research exploring the impact that these new
types of technology could have on young women's PA and PL.
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