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Effectiveness of web-based and mobile health
interventions designed to enhance adherence to
physical activity for people with inflammatory
arthritis: a systematic review
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Abstract

Objective. The aim of this systematic review was to assess the evidence from randomized controlled
trials (RCTs) and cohort studies for the effectiveness of digital interventions designed to enhance ad-
herence to physical activity (PA) for people with inflammatory arthritis and describe the intervention
content using established coding criteria.

Methods. Six electronic databases were searched for published and unpublished studies. Independent
data extraction and quality assessment (Cochrane risk of bias Il or ROBINS-I) were conducted by two
reviewers. The primary outcome was self-reported adherence to PA post-intervention. Secondary out-
comes included self-reported adherence to PA at other time points, level of PA or engagement with in-
tervention at any follow-up time point. Intervention content was assessed using the Consensus on
Exercise Reporting Template and the Behaviour Change Techniques Taxonomy version 1.

Results. From 11 136 citations, four moderate risk of bias studies (three RCTs and one cohort study)
including 1160 participants with RA or JIA were identified. Owing to heterogeneity of outcomes, a nar-
rative synthesis was conducted. Only one RCT reported a small between-group difference in adher-
ence to PA [mean difference (95% CI) —0.46 (—0.82, —0.09)] in favour of the intervention. There were
no between-group differences in any secondary outcomes. Interventions included between 3 and 11
behaviour change techniques but provided minimal information on exercise prescription.
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Conclusion. There is currently limited moderate-quality evidence available to provide confident evalu-
ation of the effect of web-based and mobile health interventions on adherence to PA or level of PA
post-intervention in people with inflammatory arthritis.
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Key messages

« Digital interventions to support adherence to physical activity in people with inflammatory arthritis seem promising.
o There is insufficient evidence to evaluate the effect of digital interventions on physical activity confidently.
o Future studies need to report intervention content in line with standardized reporting guidelines.
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Introduction

Physical activity (PA) is a key management strategy for
people with inflammatory arthritis (rheumatoid arthritis
(RA), psoriatic arthritis (PsA), axial spondyloarthritis, juve-
nile inflammatory arthritis (JIA)) [1, 2]. Guidance suggests
that people with inflammatory arthritis should complete
>150min of moderate-intensity PA or equivalent per
week and strengthening and flexibility exercises twice a
week [1-3].

The importance of PA was reinforced by the World
Health Organization during the current COVID-19 pan-
demic [4], but adherence to PA in people with inflamma-
tory arthritis tends to be low [5-7]. There are complex
and distinctive barriers that hamper participation in PA
and make the adoption and adherence to new health
behaviours challenging, without appropriate support [8-
10]. However, restricted resources and increasing de-
mand mean that access to face-to-face health-care
interventions to support the uptake and maintenance of
PA is limited [11], and this is exacerbated by social dis-
tancing requirements owing to the COVID-19 pandemic.
To address this need, there has been a rapid reconfigu-
ration of services and adoption and scaling up of remote
patient care, including new ways to increase and sup-
port adherence to PA [12-14].

Interventions that use digital technologies [e.g. mobile
applications (apps), websites and wearable devices] that
can be delivered across a range of telecommunication
devices (e.g. smartphones or tablets) offer a potential
solution to support people with inflammatory arthritis in
adhering to PA recommendations [15, 16].

However, changing PA behaviour can be complex,
and theory- and evidence-based principles are recom-
mended when designing and implementing interventions
[17-20]. Previous reviews of the evidence for the effec-
tiveness of digital interventions to support PA in people
with inflammatory arthritis highlight the limited number
and low methodological quality of studies and poor inte-
gration or reporting of evidence-based intervention con-
tent [21-23]. One narrative synthesis of four randomized
controlled trials (RCTs; 492 participants with inflamma-
tory arthritis) identified no evidence of effect of interac-
tive digital interventions on objectively measured PA and
reported limited evidence of effect on self-reported PA
[22]. However, only evidence from RCTs was included, po-
tentially missing evidence of effect from other study
designs. Another systematic review including six studies
(567 participants with RA) found limited evidence for the
effectiveness for web-based rehabilitation interventions on
self-management, health information and/or PA [21]. This
review focused only on people with RA, which limited the
generalizability of the findings to the inflammatory arthritis
population, and did not report the theoretical underpinning
or assess intervention content for the inclusion of behav-
ioural change techniques (BCTs). Neither of the previous
reviews assessed the content of the exercise prescriptions
against established guidelines.

Consequently, although digital interventions appear
promising, the effectiveness of interventions to support

PA in people with inflammatory arthritis is unclear. Thus,
an up-to-date review is required that also includes the
evaluation of PA prescription and BCTs using standard-
ized approaches, such as the Consensus on Exercise
Reporting Template (CERT) [24] and Behaviour Change
Techniques Taxonomy (BCTTv1) [20]. This will help
health-care professionals to identify the specific charac-
teristics or active ingredients associated with effective-
ness in interventions [25, 26].

Aims and objectives

In this study, we aimed to (a) systematically identify and
quality appraise the evidence from studies evaluating
the effectiveness of digital interventions (web-based and
mobile apps) on PA for people with inflammatory arthri-
tis conditions; (b) identify and describe the content of
PA interventions using standardized reporting formats;
and (c) identify whether behavioural theory has been ap-
plied to underpin development of the intervention.

Methods

This review was conducted in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions [27],
the Preferred Reporting ltems for Systematic Reviews
and Meta-Analysis (PRISMA) statement [28] (see
Supplementary Data S1, available at Rheumatology
Advances in Practice online) and Synthesis Without
Meta-Analysis (SWiM) [29] reporting guidelines. The pro-
tocol was registered prospectively on the international
prospective register of systematic reviews, PROSPERO:
CRD35019129341.

Eligibility criteria

Types of studies

We included RCTs, quasi-experimental trials, prospective co-
hort studies, retrospective cohort analyses and before-after
trials that reported baseline and follow-up measurements of
adherence to PA or PA levels in at least two groups.

Types of participants

Participants with inflammatory arthritis diagnosed according
to established criteria were included (i.e. adults >18years
old with RA, PsA or axial spondylarthritis or children with
JIA) [30-33]. Data from studies evaluating several rheumatic
populations were included if data from different clinical
populations were reported separately.

Types of interventions

All types of clinician-guided or self-directed digital inter-
ventions were included. We defined digital interventions
as interventions delivered via the Internet (static or inter-
active websites, or web-based apps), personal com-
puters, social media or smartphones (mobile websites
or smartphone apps) [34].
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Types of comparisons

The study comparison groups comprised interventions
not including digital technologies, usual/standard care,
information only or waiting list comparisons.

Types of outcomes

The primary outcome of interest was self-reported mea-
sure of adherence to PA at the end of the intervention.
Outcomes could be reported as exercise diaries, ques-
tionnaires and self-reported data uploaded to an app (i.e.
user recording exercise completion data). Secondary out-
comes included self-reported measures of adherence to
PA at any other follow-up time point, levels of PA by any
validated measure (e.g. monitoring device, i.e. step-
count, accelerometer) or engagement (i.e. usage of the
intervention, reported via number of times the participant
logged in, minutes active on webpage) at the end of the
intervention or any other follow-up time point, if available.

Search strategy

Search terms included MeSH, keyword and wild-card terms
located in the title or abstract that reflected disease type,
intervention (e.g. web-based, mobile app) and outcome
(e.g. self-reported activity) (full search strategy is shown in
Supplementary Table S1, available at Rheumatology
Advances in Practice online). Studies were retrieved by: (a)
searching electronic databases [MEDLINE, CINAHL,
PsychINFO, EMBASE, PEDro, Cochrane Central Register of
Controlled Trials (CENTRAL), Opengrey]; (b) cross-referenc-
ing from retrieved studies, previous relevant systematic
reviews and meta-analyses; and (c) soliciting studies from
experts in the field and authors who have published studies
of web-based and mobile app interventions. Databases
were searched from January 2005 to June 2019.The final
search was completed on 28 June 2019.

Study selection

The search results were exported to an online platform
designed to facilitate systematic and transparent man-
agement of reviews, Covidence (http://www.covidence.
org). After de-duplication, all retrieved titles and abstracts
were examined by two independent reviewers against eli-
gibility criteria. Conflicts were resolved by consensus. A
third reviewer acted as arbiter if necessary. Reviewers
were not masked to the name(s) of the study author(s),
institution(s) or publication source. Authors were con-
tacted when full-text manuscripts were not available or
when additional information was needed.

Data extraction

Coding and data extraction from the full text of eligible
studies were conducted by two trained reviewers inde-
pendently (bespoke data extraction tool available on re-
quest). Conflicts were resolved by discussion and a
third reviewer acted as an arbitrator if necessary,
Information was extracted regarding:

1. Study characteristics (i.e. author, year of publication,
study design, sample size).
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2. Characteristics of populations (i.e. number of patients
included in each study, type of inflammatory arthritis
condition).

3. Intervention details (i.e. type of intervention: Web-
based, mobile type, duration of intervention).

4. Outcomes of interest (i.e. self-reported measure of ad-
herence, levels of adherence and engagement, e.g.
number of logins/access to webpages) at each as-
sessment time point.

5. The content of the intervention. This included:

a. Theoretical underpinning of interventions (i.e. authors
explicitly stated/reported use of theory in manuscript;
yes/no).

b. Coding to identify the presence of BCTs [20]. The
BCTTv1, presents 93 discrete BCTs that are ‘observ-
able, replicable and irreducible component of an inter-
vention designed to alter or redirect causal processes
that regulate behavior’ (yes/no).

c. Completeness of reporting of the exercise prescrip-
tions [Consensus of Exercise Reporting Template
(CERT)] [24]. The CERT consists of 16 items across 7
domains applied to evaluate the reporting of exercise
interventions (yes/no/not applicable).

Risk of bias

Full texts were assessed for risk of bias by two indepen-
dent reviewers. The risk of bias tool 2, developed by the
Cochrane collaboration, was used to assess RCTs [27].
This tool comprises five domains (randomization pro-
cess, deviations from intended interventions, missing
data, measurement of the outcome and selection of the
reported results) and is classified as having either the
presence or potential presence of a source of bias
(Yes), no risk of bias (No) or some concerns.

The Risk Of Bias in Non-randomized Studies - of
Interventions (ROBINS-I) tool was applied to non-RCTs
[35]. This tool includes seven domains (bias attributable
to cofounding, bias in selection of participants into the
study, bias in classification of interventions, bias attribut-
able to deviations from intended interventions, bias at-
tributable to missing data, bias in measurement of
outcomes and bias in selection of the reported results).
Risk of bias was evaluated as being low risk, moderate
risk, serious risk or critical risk. Any disagreements were
resolved though discussions with a third reviewer.

Data analysis

We grouped studies according to the type of study de-
sign (RCT or cohort), mode of intervention delivery (via
intervention website, Internet webpage) and population.
Standardized mean differences (SMDs) for within- and be-
tween-group differences on the primary outcome (self-
reported adherence to PA) for all RCTs were calculated us-
ing Cochrane Review Manager (RevMan v.5.41) [36]. For
SMDs, effect sizes were interpreted as follows: 0.20 =small
effect, 0.50 =moderate effect and 0.80=large effect [37].
Studies with multiple interventions were grouped together
and combined as recommended in the Cochrane


https://academic.oup.com/rheumap/article-lookup/doi/10.1093/rap/rkab016#supplementary-data
http://www.covidence.org
http://www.covidence.org

Mandeep Sekhon et al.

handbook for systematic reviews of interventions [27]. In
studies that reported the median and interquartile range,
we calculated the mean (s.n.) as recommended in the
Cochrane handbook for systematic reviews of interven-
tions [27], reporting the conversion in line with published
recommendations [38-40]. We assessed clinical heteroge-
neity by inspecting the types of participants, interventions
and outcomes of each study. Owing to the clinical and
methodological heterogeneity, results could not be com-
bined reliably to complete a meta- analysis. Therefore, a
narrative synthesis without meta-analysis (SWiM) of all stud-
ies (RCTs and cohort studies) was conducted [29].
Intervention engagement data (e.g. usage data) were
reported as the mean (s.0.) for the number of times partici-
pants logged into the intervention.

Results
Articles identified

Fig. 1 presents a flow diagram of study selection. We
identified 11 136 studies. After de-duplication (n =3615),
7521 titles and abstracts were screened for eligibility
and 33 manuscripts progressed to full review. Four pub-
lications reporting three trials and one cohort study were
included. No unpublished studies were included.

General characteristics of included studies and
populations

The characteristics of included studies are presented in
Table 1. Included studies were published between 2008
and 2016. The RCTs were completed in Switzerland
[40], The Netherlands [41] and the USA [42], and the co-
hort study was conducted in Canada [43].

The review included a total of 1160 participants (1061
participants in three RCTs, and 99 participants in one
cohort study). One RCT included adults with RA [40],
one ftrial included people with RA, OA and FM, but the
results were reported separately for each condition at
baseline, 6 and 12 month follow-up [42], and one trial in-
cluded children with JIA [41]. No studies included people
with PsA or AS. The cohort study included adults with
RA and OA, and the results were presented separately
for each condition at baseline and 3 month follow-up [43].
Sample size ranged from 49 [41] to 855 participants [42],
and the mean age of participants ranged from 10.6 [41]
to 56.4 years [43].

Self-reported adherence to PA was measured in the
three RCTs. Two RCTs [40, 42] used the Exercise
Behaviours Scale [44], and another trial used an activity
diary post-intervention [41]. One trial measured self-
reported PA immediately after delivery of the interven-
tion [40], and a further trial assessed self-reported PA
after intervention delivery and at 12month follow-up
[41]. One trial did not assess self-reported adherence to
PA post-intervention but assessed it at 6 months and
12 months post-intervention [42].

One trial assessed moderate to vigorous physical ac-
tivity post-intervention and at 12 month follow-up using

an accelerometer during a 7 day period [41]. The cohort
study assessed the percentage of RA participants’ in-
tention to apply exercises 2 weeks post-intervention and
assessed the percentage of participants that applied the
exercises at 3 month follow-up [43].

Characteristics of intervention and comparators

All studies investigated interventions delivered via the
Internet, and no studies evaluated interventions deliv-
ered via mobile applications (Table 1). The duration of
the intervention ranged from 2 [43] to 14weeks [41].
Interventions included in one RCT [42] and one cohort
study [43] were delivered remotely. One RCT evaluated
an intervention that included access to an online support
forum as part of the intervention [40], and another RCT
investigated a digital intervention for JIA participants that
was supplemented with four group sessions [41].
Comparison groups consisted of usual care with no access
to the web-based interventions in two trials [40, 42], and in
another trial the control group received standard care and
were not restricted in any activities [41].

Risk of bias

Fig. 2 summarizes the sources of risk of bias for in-
cluded RCT studies. There were three moderate risk of
bias RCTs [40, 41, 42]. Table 2 provides details for the
one moderate risk bias cohort study [43]. Specifically,
the measurement bias, classification bias and intended
intervention bias were unclear owing to the lack of
reporting of relevant details. All RCTs reported appropri-
ate methods for randomization. Given that it is not pos-
sible to blind participants to the nature of the
intervention, risk of bias from this source was universally
high, and this domain was excluded from the rating of
overall study quality. An appropriate analysis for estimat-
ing the effect of assignment (intention-to-treat analysis)
was performed in two trials [40, 42]. A high dropout rate
(72-78%) was present in one RCT, contributing to the
missing data bias, and this study also did not report the
blinding of the assessor [42]. The pre-planned analysis
was not published and described in detail before the
start of all three trials. Thus, the main sources of bias in-
clude deviations from intended intervention for two trials
[40, 41]; missing outcome data and measurement of
outcome for one trial [42]; and selection of reported bias
for all three trials [40, 41, 42].

Effect of adherence to physical activity

Table 3 displays the between- and within-group differen-
ces for our primary outcome (adherence to PA post-in-
tervention) and secondary outcome (PA level) for
included studies. There was a small between-group dif-
ference in adherence to PA at the end of the interven-
tion in one trial with moderate risk of bias [-0.46 (95%
Cl —0.82, —0.09)] where four interventions were com-
bined and compared with a single comparator group,
favouring the intervention [40]. However, there were no
differences in individual intervention groups compared
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Fic. 1 Flow diagram illustrating study selection
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with the comparison group in this trial. There was a sub-
stantial baseline difference between the control group
and intervention groups [40].

Likewise, there were no between-group differences in
self-reported adherence to PA in two other trials with
moderate risk of bias post-intervention [41], at 6 month
follow-up [42] or at 12 month follow-up [41, 42].

For all three trials with moderate risk of bias, no
within-group differences were identified [40, 41, 42]. The
cohort study with moderate risk of bias found that 74%
of RA participants had the intention to use a specific
self-management technique relating to strengthening
exercises for the hand 2 weeks after accessing the on-
line Facebook page [43]. At 3 months post-intervention,
78% of participants followed through on completing the
hand-strengthening exercises [43].

https://academic.oup.com/rheumap

Effect on physical activity levels

Only one trial measured PA level [41]. Post-intervention,
there were no within- or between-group differences in
objectively measured PA levels post-intervention in one
trial with moderate risk of bias [41]. Only participants
randomized to the intervention group were followed up
at 12 months, and no within-group difference in objec-
tively measured PA levels was identified [41].

Engagement

Two trials reported data on intervention engagement
(usage data) [41, 42]. In one trial with moderate risk of
bias, 24 of 355 participants randomized to the ASMP in-
tervention group did not engage with the web-based in-
tervention (11 participants dropped out from the study
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Fic. 2 Risk of bias for included randomized controlled trials
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TaBLe 2 ROBINS-I risk of bias for included cohort studies
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before being assigned to a group session, and 13 par-
ticipants did not log in after being assigned) [42]. A total
of 409 participants logged in 31.6 (24.5) [mean (s.D.)]
times (range 1-220) over 6 weeks, and 25 of 355 partici-
pants generated between 400 and 600 posts on the bul-
letin board [42].

In another trial, all participants randomized to the in-
tervention group logged in to the intervention 53.7 (93.1)
[mean (s.0.)] times [41]. Participants within the gaming
group and the social support plus gaming group
accessed the website a mean (s.p.) of 66.8 (112.4) times,
whereas participants in the information group and the in-
formation plus social support group accessed the web-
site less frequently [mean (s.n.) of 26.2 (27.1) times] [41].

Theoretical underpinning of intervention and
behaviour change techniques

Three studies explicitly reported a theory or model to un-
derpin the design of the interventions [41-43]. One trial
[41] was based on Pender's Health Protection Model
[45], and another trial [42] was underpinned by self-effi-
cacy theory [46]. The included cohort study [43] was
underpinned by the knowledge to action cycle [47, 48].
BCTs were identified in all interventions and ranged
from 3 [43] to 11 BCTs [41] (Table 1). There was no single
BCT applied across all four studies. The most commonly
included BCTs in three interventions included problem

https://academic.oup.com/rheumap

solving [40, 41, 42] and prompts and cues [41, 42]. Most
studies shared a minimum of two BCTs; these included
information about health consequences [40, 41], credible
source [40, 43], in addition to goal setting and action
planning [41, 42]. Only one trial [42] applied one BCT
(material reward) to the control group.

Consensus on exercise reporting template (CERT)

None of the RCTs [40, 41, 42] provided sufficient details
to be coded against the CERT [24].

Only the included cohort study [43] provided details
on the non-exercise components (item 10) and informa-
tion regarding the setting in which the exercises were to
be performed (item 12), resulting in a total CERT score
of 2/16 (Supplementary Table S2 and Supplementary
Data S2, available at Rheumatology Advances in
Practice online).

Discussion

This systematic review shows that there is currently lim-
ited, moderate-quality evidence available to enable con-
fident evaluation of the effect of web-based and mobile
health interventions on adherence to PA post-interven-
tion in people with RA and JIA. Only one of three trials
found a small improvement in adherence to PA post-in-
tervention. Likewise, there is insufficient evidence of the
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effects of digital interventions on PA level at any time
point, because few studies evaluated this outcome. No
studies evaluated the effect of PA mobile applications
designed for people with inflammatory arthritis, and, sur-
prisingly, no studies evaluated the impact of web-based
interventions in people with PsA or AS.

Our findings broadly concur with the findings from
previous reviews of web-based interventions in people
with inflammatory arthritis [22] and in people with RA
[21]. One narrative synthesis identified no trials that
reported any significant between-group differences in
objectively measured PA, and only one trial with low risk
of bias found a significant between-group difference in
self-reported vigorous but not moderate PA in people
with inflammatory arthritis [22]. Another systematic re-
view including six studies also found limited evidence
for the effectiveness of web-based rehabilitation inter-
ventions on self-management, health information and/or
PA in people with RA [21].

Our review updates and extends these findings by in-
cluding a broad range of inflammatory arthritis popula-
tions, study designs and evaluation of the intervention
content. Despite the fast-paced development of digital
interventions, broad review eligibility criteria for inflamma-
tory arthritis and updated, comprehensive searches our
review included only four studies and confirmed that
there is a paucity of high-quality evidence evaluating
web-based and mobile health interventions on PA adher-
ence or activity level in people with inflammatory arthritis.
However, the COVID-19 pandemic has accelerated the
adoption and evaluation of digital interventions; therefore,
more evidence might become available [49].

Surprisingly, our review did not include any studies
that investigated mobile applications to support adher-
ence to PA. Mobile apps that aim to support adherence
to PA are available for people with inflammatory arthritis
conditions [50-54], although app content and quality are
heterogeneous, and integrated measures to assess PA
are often not evidence based [23]. A recent review iden-
tified one high-quality mobile app that was designed for
people with RA, although its effectiveness has not been
established [23].

To our knowledge, our review is one of the first
reviews also to synthesize findings on user engagement
with digital interventions. Although no within- or be-
tween-group differences were detected in our included
studies, in one RCT the intervention groups with access
to social support had a greater number of logins to the
web-based intervention [40]. This suggests that interven-
tions that include a component of social support might
enhance participation and interaction with the interven-
tion itself [55]. For example, in a self-management PA
mobile Internet service co-designed by people with RA,
the inclusion of an interactive forum also enhanced par-
ticipant engagement with the intervention [56].

Although three studies investigated interventions that
were underpinned by theory, the trial that showed a
small effect on adherence to PA was not underpinned
by theory [40]. The application of theory is strongly

https://academic.oup.com/rheumap
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advocated to underpin an intervention, because theory
provides guidance on what should be the targeted focus
of an intervention (i.e. behavioural determinant) and
guidance on how to target the specified behavioural
determinants (e.g. what constructs would be most effec-
tive, or application of BCTs) [57]. However, our findings
suggest that identifying the most appropriate theory that
effectively targets determinants that influence adherence
to PA is challenging, and no included studies described
how theory was applied during the development of the
digital intervention investigated [58].

All interventions in the studies included in our review
incorporated between 3 [40] and 11 BCTs [41]. The
most commonly reported BCT was problem solving,
which was included in all three RCTs [40, 41, 42]. In this
review, the intervention with the small effect included a
total of seven BCTs [40]. Although there is limited evi-
dence with regard to the optimal number of BCTs and
dosage to support adherence to PA [59, 60], a recent
review suggested that interventions with fewer than
seven BCTs are most effective at enhancing adherence
to prescribed exercise in individuals with musculoskele-
tal conditions [26].

We evaluated the explicit reporting of PA intervention
content using a standardized tool, (CERT) for the first
time. Only one cohort study [43] provided some limited
details of the intervention PA content. This was disap-
pointing and was predominantly because the descrip-
tions of interventions did not provide specific details of
intervention delivery, exercise dosage or adaptations.

It is crucial that future digital interventions include evi-
dence-based PA prescriptions that are aligned to public
health guidance and the EULAR [2] for people with in-
flammatory arthritis recommendations (i.e. >150min of
moderate PA/week and twice weekly strengthening and
flexibility exercises) [3] Exercise formats and dosages
should be described accurately and the options for tai-
loring, progression and regression of exercises
highlighted such that they can be replicated safely [3,
61]. Interventions should also optimize an individual’s
capacity, motivation and opportunity to adhere to PA.
Evidence-informed BCTs, such as goal setting, instruc-
tion and demonstration of appropriate PA, strategies to
facilitate regular practice and social support should be
incorporated.

This review has a number of methodological consider-
ations. Our review included a comprehensive search
strategy, and broad eligibility criteria were applied, thus
extending and updating previous reviews [21, 22]. A rig-
orous assessment of risk of bias of studies [27, 35] was
completed, and intervention content was described via
a recognized taxonomy [20] and exercise reporting tem-
plate [24].

However, the findings of this review are compromised
by the paucity and quality of the included studies (e.qg.
measures of PA adherence were often self-reported).
The only study that reported an intervention effect had a
substantial between-group difference at baseline, and this
might have masked the true impact of the intervention [40].
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Our review included a wide range of inflammatory arthritis
populations to try to estimate the effect of digital interven-
tions on PA. However, this resulted in a substantial age het-
erogeneity in the population of participants in our included
studies. This might have influenced our interpretation of the
effect of digital interventions on PA, because children and
young people might find hand-held mobile devices easier to
use and be more inclined to engage with digital interventions
than other generations. Children and adults might also have
different life commitments that could impact on adherence
to PA. However, because there is only limited research on
the effect of digital interventions on PA in people with inflam-
matory arthritis, we were unable to explore this aspect within
our review. Although we reported some data on intervention
engagement, this review did not consider whether partici-
pants were involved in the development of the web-based
interventions or extracted data on the participant experience
and acceptability of the interventions.

Conclusion

Our review findings indicate that there is limited evi-
dence evaluating the effect of digital interventions on
adherence to PA in people with inflammatory arthritis.
The available evidence suggests that there is likely to be
no effect of digital interventions on adherence to PA
post-intervention or at other follow-up time points.
Consequently, clinicians do not have an evidence base
to help them select digital interventions to support PA.
Future trials need to ensure that the content of web-
based and mobile health interventions are reported in
line with standardized reporting guidelines [62], report
the specific exercise prescriptions [24] and apply vali-
dated measures for PA adherence [e.g. Exercise
Adherence Reporting Scale (EARS)] [63, 64] and objec-
tive measures for PA level (e.g. accelerometers).
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