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Abstract
Background: Consistent wear is essential for valid and reliable actigraphy data. Adherence to actigraphy may be challenging
in primary school children due to developmental and design considerations, yet no quantitative synthesis of adherence in this
age group exists.
Objective: The aim of this study was to provide the first pooled estimate of actigraphy adherence in primary school–aged
children and examine the impact of individual, device, and study-specific factors on adherence.
Methods: We searched seven electronic databases for studies reporting adherence to actigraphy in primary school–aged
children. Searches were conducted in Embase, MEDLINE, PsycINFO, Social Policy and Practice via OVID, Education
Resources Information Center, British Education Index, and CINAHL via EBSCO using database-specific search strategies
conducted between January 2018 and January 24, 2023. Forward and backward citation searches were completed on the
Web of Science Core Collection and Google Scholar. Gray literature searches were undertaken in PsycEXTRA and Health-
care Management Information Consortium. Empirical studies reporting quantitative data on adherence to community-based
actigraphy in children aged 5‐11 years (or if ≥50% of the average age fell within this range) were included. Eligible studies
were written in English and could be published or unpublished. Risk of bias was assessed using an 8-item checklist adapted
from Berger et al’s actigraphy reporting standards. All included studies were narratively synthesized, and adherence data were
pooled in a proportional meta-analysis. Adherence was calculated as the proportion of children meeting wear-time criteria to
be included in the analysis compared to the number of children invited to use the device at baseline. Meta-regression was used
to examine the impact of individual, device, and study-specific factors on adherence. Prediction intervals were calculated to
estimate the range of adherence expected across future studies.
Results: Data were extracted from 235 studies (N=148,161); of these, 135 studies (n=64,541) provided adherence data for
proportional meta-analysis. Pooled adherence, measured across 1‐140 days, was 81.6% (95% CI 78.7%‐84.4%; I2=98.8%).
The prediction intervals (42.8%-100%) indicated substantial variability in adherence estimates across studies. Meta-regression
suggested that individual characteristics contributed to observed heterogeneity as children with a physical health diagnosis
(b=0.236, 95% CI 0.009-0.464; P=.04) and those with neurodevelopmental or mental health diagnosis (b=0.395, 95%
CI 0.125-0.665; P=.004) demonstrated higher adherence than undiagnosed children, though these effects were of modest
magnitude. No significant effects were found for age, placement, protocol length, protocol deviation, or incentivization.
Reporting quality was poor, with only 3.4% of studies satisfying all criteria.
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Conclusions: This review demonstrates generally high actigraphy adherence in primary school–aged children, particularly
those with health conditions. However, observed variability indicates that adherence was much lower in some contexts,
underscoring that the reported pooled adherence cannot be assumed across future actigraphy applications within this age group.
Future research should use standardized adherence reporting and should plan for adherence variability.
Trial Registration: PROSPERO CRD42021232466; https://www.crd.york.ac.uk/PROSPERO/view/CRD42021232466

J Med Internet Res2025;27:e79718; doi: 10.2196/79718
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Introduction
Wearable activity trackers, especially actigraphs, are
unparalleled in their ability to provide naturalistic and
cost-effective motion data, making them invaluable for
monitoring children’s physical activity and sleep patterns
[1,2]. Actigraphy is now widely deployed across research
settings, including clinical trials, and is increasingly being
integrated into health care settings to obtain objective
biomarkers for pediatric activity and sleep [3-8]. However,
despite its growing use, several methodological barriers to
collecting actigraphic data from children persist, including
algorithm variability, monitoring protocols, device placement,
and reporting standards [9-12].

Adequate adherence is required to collect valid and
reliable data from these devices [13,14]. Inconsistent use
or nonadherence can impact data quality and diminish the
generalizability of findings [5,15]. What constitutes adequate
wear duration varies, with a review identifying eight distinct
timeframes, most commonly requiring three to four valid days
of wear among youth [3]. This threshold is likely changing as
interest in longer-term passive monitoring grows, particularly
in health contexts where actigraphy can assess the ongoing
treatment efficacy, symptom variation, and broader behavio-
ral patterns over time [16-19].

Assessing adherence is therefore essential to understanding
the acceptability and feasibility of actigraphy monitoring in
children [7]. Unlike adults, children have distinct physical and
behavioral requirements that typically necessitate modifica-
tions to products originally developed for adults to ensure
accurate physiological measurements and to prevent adverse
developmental and psychosocial consequences, such as fear
of bullying or appearing different [7,20-22]. Though child-
oriented wearables exist, most actigraphy studies continue to
rely on general-purpose devices used across all age groups,
with only small adjustments recommended for pediatric
protocols [7,19,23].  

Qualitative research suggests children generally prefer
actigraphs that are functional, visually appealing, and
easy to use [24], whereas device or placement-related
features including discomfort, charging difficulties, bulkiness,
difficulties in engagement due to lack of visual informa-
tion, and forgetting to reattach devices are often cited as
reasons for reduced adherence [25-27]. Yet these subjective
insights are mostly unsupported by robust behavioral data on
children’s engagement or how individual, study, and device-
related factors may affect adherence. Previous research on

determinants of adherence in this group attempted to quantify
the influence of a few factors such as age, device placement
site, or incentivization. However, this limited evidence mainly
comes from small-scale studies, which report contradictory
findings [15,28-31].

To date, no attempt has been made to quantify adher-
ence data from studies of actigraphy in children. Adherence
information is often available within attrition metrics, and
systematic synthesis of these data may offer valuable insight
into patterns of engagement across populations, protocols,
and devices. Accordingly, the primary aim of this system-
atic review and meta-analysis is to pool the overall rate of
children’s adherence to actigraphs. The secondary aim is
to assess how individual, device, and study-specific factors,
including age, health status, placement, protocol length,
deviation from protocol length, study purpose, and incen-
tivization, influence adherence. This review is timely, as
researchers or clinicians intending to use actigraphy with
children lack clear guidance on protocol development, given
the paucity of data on how long children will wear these
devices.

Methods
Reporting Guidelines and Protocol
Registration
The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) [32], the PRISMA-S extension
for reporting literature searches [33], and MOOSE (Meta-
Analyses of Observational Studies in Epidemiology) [34]
were followed for conducting this review and meta-analysis,
and for reporting its findings (Checklists 1 and 2). The review
protocol was registered in PROSPERO (CRD42021232466)
and subsequently peer-reviewed and published in BMJ Open,
where the search strategy, eligibility for study inclusion,
and data extraction details have been described [4]. Protocol
changes are detailed in Multimedia Appendix 1.
Search Strategy and Data Management
The electronic databases Embase, MEDLINE, PsycINFO,
Social Policy and Practice through the OVID interface,
Education Resources Information Center (ERIC), British
Education Index, and CINAHL through the EBSCO interface
were searched using database-specific search strategies. All
search strategies (Multimedia Appendix 2) were developed
and carried out by ACM, with assistance from a librarian
who reviewed search strategies to ensure completeness and
accuracy. All database searches were conducted between

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 2
(page number not for citation purposes)

https://doi.org/10.2196/79718
https://www.jmir.org/2025/1/e79718


January 2018 and January 24, 2023, and no updated searches
were conducted following this date. Search outputs (see
Multimedia Appendix 2 for the number of articles retrieved
for each database) were imported into EndNote (version 20),
where duplicates were automatically detected by the software
and manually confirmed and removed by ACM. Title and
abstract screening were then conducted within EndNote.
Full-text screening and data extraction were completed in
Microsoft Excel. For all citations included in the review,
both forward and backward citation searching were conduc-
ted on Web of Science Core Collection and Google Scholar.
Gray literature searches were conducted within PsycEXTRA,
a complementary database to PsycINFO and the Healthcare
Management Information Consortium, comprising records
from the Department of Health and the King’s Fund.

Eligibility Criteria
Empirical research, including feasibility, pilot, observational
cohort, or intervention studies, reporting on adherence to
actigraph use by children aged 5‐11 years in a community
setting was included in this review. No restrictions were
placed on the purpose of actigraph use. Studies that involved
children outside of the age range of interest were included
where at least 50% of participants met the age criteria or if the
reported mean, median, or IQR fell within the 5‐ to 11-year
age range. Adherence, informed by the Theoretical Frame-
work of Acceptability, is defined as a quantitative marker of
acceptability (ie, behavioral acceptability, especially attrition
rates) [35]. To be included, studies had to be written in
English, owing to translation resource constraints, and could
be published or unpublished.
Data Extraction
Extracted data included individual characteristics (age, sex,
health status, ethnicity), device characteristics (brand and
model, purpose, placement, protocol length [the number of
days children were instructed to wear the actigraphic device],
and analysis wear time [number of valid days required to be
included in the analytical sample]). Study-level data were also
collected, including title, year of publication, author, journal
or source, study location, design, and incentivization, as well
as the number of participants invited and those who adhered
to actigraph wear. For meta-analysis, the main outcome was
the pooled adherence rate. In cases where adherence was not
explicitly reported in the study publication, it was manually
calculated as the percentage of children who provided valid
data that met the analytic sample inclusion criteria relative
to the total number of children invited to use an actigraph
at baseline. Attrition due to device errors (eg, malfunction,
failure to initialize, or data loss) was not categorized as
nonadherence; only nonwearing by children was classified as
nonadherence.
Study Selection
Title and abstract screening were completed by two independ-
ent reviewers (ACM and RR) with 20% of retrieved records
double screened, achieving an agreement of 0.89 using Cohen
κ. Disagreements were resolved with the input of a third
reviewer (JD). Three reviewers completed the full-text review

with 20% of records entering this phase double-screened,
achieving perfect agreement (ACM, RR, and LT).

Data Extraction
Data extraction was completed by two independent review-
ers (ACM and RR) with 12% of included studies double
extracted. A third reviewer (AS) also checked all the data
extracted for meta-analysis for validation purposes, with
discrepancies resolved through discussion until consensus
was achieved.
Quality Assessment
As there were no available quality or bias assessment
tools for publications reporting wearable adherence, Berger
et al’s recommendations for use of actigraphic devices in
research were modified to develop a customized checklist
for evaluating reporting standards [36]. Two independent
reviewers scored the checklist on a binary scale (0/1) based
on eight domains of reporting quality (Multimedia Appen-
dix 3). Briefly, these included whether studies reported on
devices (1) type that is, brand or model, (2) placement, (3)
allocation or collection, (4) usage instructions, (5) contextual
data that is, wear diary, (6) protocol length, (7) analysis wear
time, and (8) reporting data that is, reasons for missing or
unusable data. Studies with a sum score of 8 were classified
as high quality and all else as low quality.
Data Synthesis and Analysis
We narratively synthesized relevant findings of all included
studies. Studies that included discernible adherence rates were
included in a random effects meta-analysis, in which the main
outcome was pooled adherence, presented with a correspond-
ing forest plot. This approach was chosen based on expec-
ted heterogeneity in adherence between different populations,
actigraphs, and study characteristics. Between-study variance
(τ2) was computed using the restricted maximum likeli-
hood method, which is recommended in the presence of
high heterogeneity [37]. Similarly, confidence intervals were
computed using the Hartung–Knapp–Sidik–Jonkman method,
which incorporates uncertainty in τ2 to produce more accurate
estimates when heterogeneity is high [38].

To be eligible for meta-analysis studies, studies had to
have investigated the acceptability of a single actigraph
only, reported either a single adherence metric from the first
time point the children were measured or both a protocol
length and analysis wear time for manual computation of
the adherence metric (if the same children are measured at
different time points, only studies that included discernible
adherence data from the first time they were measured were
eligible), and included adequately discernible adherence data
from the age group of interest (5‐ to 11-y olds).

Stata V.18 (StataCorp LLC) was used for all statistical
analyses. Statistical significance was set at α=.05, with
95% CIs reported for all estimates. Associations between
adherence rate and age group, diagnosis, device placement,
protocol length, protocol deviation (the difference between
protocol and analysis wear times, divided by protocol length,
multiplied by 100 to convert it to a percentage), wear
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purpose, and incentivization were examined via univariate
meta-regression models, which are also visually presented.
I2 and τ2 were used to assess heterogeneity, and prediction
intervals were computed to estimate anticipated adherence
rates in future actigraph applications. Small-study effects,
which may be indicative of publication bias or other causes
of asymmetry, were assessed using a Doi plot and Luis
Furuyama-Kanamori index (LFK). The presence of asymme-
try in the Doi plot and an LFK index outside the range of (–1,
+1) were deemed indicators of small-study effects [39,40].

Results
Searches identified 20,585 citations, 235 (n=148,161) of
which were eligible (see Figure 1 and Multimedia Appendi-
ces 2 and 4). Additionally, Multimedia Appendix 5 provides
details of individual, device, and study characteristics of all
included studies, with Multimedia Appendix 6 providing a list
of references for all articles included in the review.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

Summary of Individual and Study
Characteristics
Europe was the most common study location (43.8%),
followed by North America (27.2%). Locations also included
the Western Pacific Region (11.9%), South-East Asia (9.4%),
and very few from South America, Africa, and the East-
ern Mediterranean Region (Table 1). Sample size ranged
from 10 to 18,596 participants, with mean age ranging
from 4.2 (SD 1.7) to 14.4 (SD 2.6) years. Sex distribution
was largely balanced (74.9% of studies included 40%‐60%
male participants), though male representation was higher in
12.8% of studies and a small number of studies included

single sex samples. Ethnicity data were sparse (n=75, 31.9%)
and heterogeneously reported, limiting meaningful synthesis.
The most frequently reported categories were White, Black
or African American, Hispanic or Latino, and Asian. A
smaller number of studies reported mixed or multiracial,
Native American or Alaska Native, Pacific Islander, or other
participants. Full details of all ethnic categories are provided
in Multimedia Appendix 5. Studies mostly included sam-
ples without health diagnosis (77%), with smaller num-
bers focused on participants with physical health disorders
(13.2%) or neurodevelopmental or mental health conditions,
in which the latter two were grouped together (6.8%).
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Table 1. Study sample and participant characteristics across included studies (n=235).
Studies, n (%)

Region
  Europe 103 (43.8)
  North America 64 (27.2)
  Western Pacific 28 (11.9)
  South-East Asia 22 (9.4)
  South America 4 (1.7)
  Africa 4 (1.7)
  Eastern Mediterranean 1 (0.4)
  Multiple 3 (1.3)
  Not reported 6 (2.6)
Diagnostic status
  No health diagnosis 181 (77)
  Physical health diagnosis 31 (13.2)
  Neurodevelopmental diagnosis 15 (6.4)
  Mental health diagnosis 1 (0.4)
  Mixed diagnosis 7 (2.6)
  Not reported 1 (0.4)
Sex distribution
  Balanced (40%‐60% male) 176 (74.9)
  Higher male (≥60%) 30 (12.8)
  Lower male (≤40%) 8 (3.4)
  Male only 5 (2.1)
  Female only 2 (0.9)
  Subgroup-specific sex distribution 9 (3.8)
  Not reported 5 (2.1)

Summary of Protocol and Actigraph
Characteristics
Actigraph was the most featured device brand (n=146,
63.1%) used primarily for monitoring physical activity
(n=123, 84.3%), with fewer focused on sleep (n=11, 9.5%)
or both physical activity and sleep (n=12, 8.2%). Philips
Respironics devices were used in 19 (8.1%) studies, focusing
predominantly on sleep (n=10, 47.4%). Multimedia Appendix
7 provides a comprehensive overview of the actigraphs used
across studies.

Protocol length ranged from 1 to 140 days. Shorter
durations (≤7 d) were used in 75.3% of studies, with 7 days
being the most frequent. Longer durations (≥8 d) were noted
in 16.6% of studies. Commercial devices (9.8%) were evenly
distributed among studies with short (n=12) and long (n=10)
wear times, while research-grade devices (88.1%) favored
a greater proportion of studies with short (n=166) versus

long (n=31) wear times. Among undiagnosed samples, 140
of 170 followed a short protocol wear time, compared to
long ones (n=30). In neurodevelopmental and mental health
samples, almost all studies (n=14) followed a short wear time,
except one study lasting 49 days. For physical health samples,
longer wear times were more common (8 of 29 studies), see
Multimedia Appendix 8.

Wear locations were most commonly the waist (47.7%),
followed by the wrist (30.2%), while some studies reported
multiple locations due to participant preference, multiple
devices, or age-based recommendations. More details are
provided in Table 2. Incentivization was reported in only
7.2% of studies (ie, financial rewards, vouchers, or sticker
charts). Other strategies for improving adherence included
detailed instructions (8.5%), wear log diaries (7.7%), and
reminders, that is, text, phone, or in-person reminders (6.4%)
[31].
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Table 2. Overview of the protocol and actigraph characteristics (n=235).
Studies, n (%)

Protocol length
  Shorter durations (<7 d) 44 (18.7)
  7 days 133 (56.6)
  Longer durations (≥8 d) 39 (16.6)
  Mixed 6 (2.6)
  Not reported 13 (5.5)
Wear location
  Waist 112 (47.7)
  Wrist 71 (30.2)
  Multiple locations 19 (8.1)
  Other locations 8 (3.4)
  Not reported 25 (10.6)
Type
  Research-grade 208 (88.5)
  Commercial 25 (10.6)
  Mixed 1 (0.4)
  Not reported 1 (0.4)
Incentivization
  Incentivization 17 (7.2)
  Not reported 218 (92.8)
Other support strategies
  Instructions 20 (8.5)
  Wear-log diaries 18 (7.7)
  Reminders 15 (6.4)
  Mixed 9 (3.8)
  Not reported 173 (73.6)

Protocol Length and Average Days Worn
Deviation from protocol length was calculable for k=173
studies, of which k=22 showed low (<40%), k=122 medium
(40%‐70%), and k=29 high (>70%) deviation. In short
protocols (≤7 d), deviation rates were low in k=20 (11.3%)
studies, medium in k=106 (59.9%) studies, and high in k=18
(10.2%). However, among long protocols (≥8 d), k=2 (5.1%)
showed low deviation, k=16 (41%) medium deviation, and
k=10 (25.6%) high deviation. This suggests that studies with
longer monitoring periods were more than twice as likely to
report high deviation rates compared to shorter protocols.

Mean wear time for adherent samples (participants
meeting the required number of days to be included in the
analysis) was reported in 52 studies, ranging from 2.4 to 26.1
days. Studies with shorter wear time requirements achieved
higher adherence: 23 out of 40 studies with shorter protocols
had participants complete ≥90% of their intended protocol
wear time, while one out of 10 studies with longer protocol
lengths met this threshold.
Quality Assessment
Using the bespoke quality assessment checklist, only 8
studies (3.4%) met basic reporting standards and were
deemed high quality, with the remaining 227 studies (96.6%)

scored as low quality. Reporting of valid wear time, analysis
wear time, and usable or missing data fared particularly
poorly, with less than half of studies reporting on these
domains. Multimedia Appendix 9 provides a full quality
assessment report.

Meta-Analysis
Data from 135 studies were included in the meta-analysis,
with individual and pooled adherence rates as shown in
Multimedia Appendix 10. Individual adherence rates showed
considerable variation, ranging between 24.9% and 100%,
with a pooled estimate of 81.6% (95% CI 78.7%‐84.4%)
and substantial heterogeneity (I2=98.8%; τ2=0.17). Prediction
intervals ranged from 42.8% to 100%, indicating variability
across study contexts.

Overall Adherence Rates Based on
Individual, Actigraph, and Study
Characteristics
Univariable meta-regression revealed no significant associa-
tion between adherence rates and age, device (purpose and
placement), or study design (protocol length, deviation from
the protocol length, and incentivization; Figure 2 and Table
3). However, participants with health diagnoses showed a
significantly greater adherence to actigraphs (b=.236, P=.042,
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95% CI 0.009-0.464), as did children with a neurodevelop-
mental or mental health diagnosis (b=.395, P=.004, 95% CI
0.125-0.665).

Figure 2. Univariable meta-regression models for associations between adherence to wearable devices and individual, device-related study design
variables. Coefficients are reported relative to the following reference categories for each variable: <8 y (age), <8 d (protocol length), wrist (device
placement), <40% (deviation from protocol length), physical activity monitoring (wear purpose), no diagnosis (diagnosis), and not incentivized to
wear device (incentivization).

Table 3. Univariate meta-regressions examining the association between actigraph adherence rate and age group, diagnosis, device placement,
protocol length, wear purpose, and device setup and incentivization.
Variable β (SE) P value 95% CIs
Age (≥8 y old) 0.054 (0.082) .51 −0.106 to 0.216
Protocol length (≥8 d) 0.050 (0.094) .59 −0.134 to 0.235
Device placement (waist) −0.011 (0.079) .89 −0.166 to 0.144
Deviation from protocol length
  Medium −0.156 (0.104) .14 −0.360 to 0.049
  High 0.066 (0.137) .63 −0.334 to 0.202
Wear purpose
  Sleep 0.147 (0.121) .23 −0.091 to 0.385
  Sleep and physical activity 0.127 (0.110) .25 −0.088 to 0.344
Diagnosis
  Physical health 0.236 (0.116) .04 0.009 to 0.464
  Mental health 0.395 (0.137) .004 0.125 to 0.665
Incentivization 0.038 (0.121) .75 −0.199 to 0.277

aCoefficients are reported relative to the following reference categories for each variable: <8 y (age),<8 d (protocol length), wrist (device placement),
low (deviation from protocol), physical activity (wear purpose and no diagnosis). Low, medium, and high deviations from protocol length represent
(≤40%), (40%‐70%), and (>70%), respectively.
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Small-Study Effects
The Doi plot (Figure 3) and the LFK index (1.16) indicated
only minor small-study effects.

Figure 3. Doi plot for risk of small-study effects analysis. The Doi plot assesses small-study effects by displaying standardized effect sizes (left
y-axis) against precision (bottom x-axis, inverse of SE). The upper x-axis represents actual effect sizes, while the right y-axis shows absolute Z-scores
(standard normal deviation of effect sizes from the pooled estimate). Greater asymmetry suggests a higher likelihood of bias and small-study effects,
quantified by the Luis Furuya-Kanamori (LFK) index. An LFK index <1.0 indicates no asymmetry, 1.0‐2.0 suggests minor asymmetry, and >2.0
indicates major asymmetry with a higher risk of small-study effects and publication bias. Here, LFK=1.16, concurring with the slight plot asymmetry,
hence no strong evidence of bias.

Residual Heterogeneity and
Homogeneity Tests
I2 remained greater than 98% across analyses, with significant
Q-tests for homogeneity (P<.001). However, meta-regression
explained up to 6.82% of the variance in specific models,
suggesting some moderator effects.

Discussion
Principal Findings
This study synthesized quantitative evidence from 235 studies
of actigraph adherence in children aged 5‐11 years. Across
135 studies included in the meta-analysis, pooled adher-
ence was high at 81.6%; however, considerable variabil-
ity across studies was evident, with adherence markedly
lower in some studies. Children with health diagnoses,
particularly neurodevelopmental or mental health conditions,
demonstrated significantly higher adherence compared to
their undiagnosed peers. No other factors had a statistically
significant impact on adherence, including age, actigraph
placement, protocol length, deviation from protocol length,
study purpose, and incentivization. These findings signifi-
cantly challenge views that actigraphic device adherence
would be hindered by children with additional health needs
and highlight these devices as a valuable opportunity for
assessment and monitoring in this group [41].

While pooled adherence was encouragingly high, the
results indicated substantial variability across studies. The
meta-analysis reported a large I2 (98.8%), typically inter-
preted as high heterogeneity. However, I2 has recognized
limitations in prevalence synthesis [42], as it does not reliably
capture how much the true effect varies across study contexts,
in part owing to the nature of proportional data and larger
sample sizes inflating heterogeneity estimates [42]. Accord-
ingly, we also reported both CIs, which indicate the precision
of pooled adherence, and prediction intervals, which provide
a range of expected estimates for future studies [42-44].
This review yielded prediction intervals of 42.8% to 100%,
demonstrating a wide distribution of adherence across studies.
While adherence was high on average, it was considerably
lower in some studies. Our meta-regression findings indicate
that study-level factors may partially explain this variabil-
ity. Caution should therefore be exercised when generaliz-
ing pooled adherence estimates, and variability should be
anticipated when developing and implementing actigraphy
protocols, as these results indicate that future adherence
may vary according to the sample, device, or setting under
consideration. In the narrative review, studies with shorter
wear durations reported higher average wear time, with nearly
half reporting at least 90% compliance compared to 10%
studies with longer protocols. The absence of a statistical
association between protocol length and adherence may
be partially explained by the distribution of device types.
Commercial devices were equally common in both short and
long protocol lengths, whereas research-grade wearables were
mostly present in short protocols. This pattern may reflect a
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preference for commercial actigraphs in the development of
longer wear protocols, likely based on assumptions that their
enriched aesthetics and greater social acceptability improve
user tolerance, ultimately leading to adequate adherence.

Accordingly, this finding suggests that most long-term
actigraphic data are not of research-grade, potentially posing
issues related to commercial-grade actigraphs [45]. These
devices may lack data granularity and rely on nontranspar-
ent proprietary algorithms that are not subject to research
scrutiny, allowing for undisclosed modifications to data
processing and transfer policies. Additional risks include
inconsistent data accuracy, restricted access to raw data,
interoperability issues, and ethical concerns related to
cloud-based storage. These factors may raise data privacy
concerns and significantly limit the suitability of such devices
for research purposes [46].

Children with health conditions exhibited higher adherence
compared to those without any diagnoses, challenging some
previous evidence on how additional health needs, particu-
larly neurodevelopmental conditions, may hinder adherence
[47]. This is likely explained through the Technological
Acceptance Model, which specifies perceived usefulness as
the strongest predictor of eHealth innovation engagement
[14]. Children and their families may view wearable devices
as tools to better understand or manage their conditions,
potentially leading to additional support or encouragement
from caregivers [48,49]. Moreover, these populations are
likely more familiar and comfortable with health-related
monitoring, resulting in greater device tolerance [50].
Additionally, much of the “no diagnosis” sample came
from larger cohort studies, where adherence data by health
status was not reported, thus limiting comparison with more
homogeneous samples with a health condition. These results
provide practical insights by illustrating the feasibility of
actigraphy use in these populations for research purposes and
by highlighting the potential to integrate wearable measure-
ment into clinical systems to support diagnostic and treatment
pathways.

No significant differences in adherence were observed
depending on device purpose, wear location, or incentiviza-
tion of participants. While there is scarce data to contextual-
ize the impact of device purpose on adherence, Tudor-Locke
et al reported higher average wear time for 24-hour moni-
toring periods compared to waking hours only [10]. Future
research could benefit from distinguishing between within-
day wear duration and the purpose of wearing the device
to provide a more relevant measure of acceptability. Our
findings align with the limited evidence, indicating that
for primary school-aged children, actigraph placement can
be flexibly determined based on study goals [11,12,28].
Evidence on the influence of incentivization is mixed, and
there is disagreement on what type of incentives are more
effective in increasing adherence to actigraphy [15,30]. This
is likely fueled by the lack of standardization in the definition
of an “incentive” in this context, and some evidence also
suggests that strategies such as wear-log diaries or reminders
can also increase adherence [30,31]. This variation in what
is considered an “incentive” was reflected in the studies

included in our review, making it difficult to quantify its
overall impact on adherence.
Strengths and Limitations
This research has several key strengths. It is the most
comprehensive study of its kind, providing a quantitative
assessment of actigraphy adherence in young children.
Building on the existing acceptability literature, it presents the
first attempt to pool adherence rates within a representative
sample of 135 studies with 64,541 participants, from diverse
populations and study designs as well as examining 13
device brands, including both research and commercial grade
options [27,40,51-53]. Additionally, we employed statistical
methods recommended for pooling prevalence data, including
prediction intervals and Doi plots, which are often omitted
in reports of proportional meta-analyses [42,44]. Specifically,
Doi plots and the corresponding LFK index were used to
assess small-study effects, rather than traditional approaches
such as funnel plots and Egger tests. The latter method lacks
reliability and interpretability for proportional data because
its frequently skewed distribution violates the assumption of
funnel plot symmetry [54]. Alternatively, Doi plots afford
better sensitivity and specificity by accommodating skewed
distributions and greater heterogeneity [40].

Notwithstanding the strengths of this research, the results
should be interpreted in the context of several limitations.
First, the observed pooled adherence may be overestimated
owing to the manual methods used to calculate the number of
participants who were adherent. Importantly, nonwear issues
relating to device error, for example, failure to initialize
or malfunctioning, were not categorized as nonadherence.
Accordingly, cases where such issues led to discontinuing
device use were not represented in overall pooled adherence.

Second, it was not possible to assess adherence rates by
important demographic factors such as ethnicity, which was
scarcely reported (31.9%) and varied substantially in how
it was reported, prohibiting categorization and meaningful
synthesis. This inconsistency limits the ability to examine
equality in wearable technological use and may overlook
critical differences in adherence across ethnic groups. Prior
research in adults with cardiovascular disease has docu-
mented significant differences in wearable technology use
across ethnicities [55]. Consistent reporting of key sociode-
mographic information is therefore essential to understand
whether similar inequalities exist in actigraphy adherence
among children and inform inclusive research practices.
Third, for several variables, nuances in the data were
simplified to enable statistical comparison between studies.
For example, we did not differentiate between the type of
days worn, that is, day or night, week or weekend, or school
holidays. Similarly, where studies reported multiple measure-
ment periods, only baseline measurements were included.
While cohesive categories were necessary, future research
would benefit from evaluating the impact of methodologi-
cal complexities on adherence to actigraphs. Several of the
devices reviewed in this study have now been discontinued,
which may limit the relevance of these results. Risk of bias
was assessed using a bespoke quality assessment checklist
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developed to capture domains integral to adherence reporting.
However, as this tool is not yet formally validated, results
cannot be directly compared to reviews of prevalence data
that use established tools for assessing bias. Moreover, for
studies scoring low quality, it is possible that methodological
details are reported elsewhere and were therefore undetected
rather than omitted by researchers, thus underrepresenting
research quality. Finally, although extensive, our electronic
database searches were last updated on the 24th of January
2023. Given the scope of the review and the large volume
of records retrieved for screening, rerunning updated searches
to include studies published after this data was beyond the
resources available to our research team. Future work should
build on this review to assess how our findings align with the
most recent literature.
Implications
Our findings revealed inconsistent reporting of information
critical to understanding actigraphy adherence across most
studies. Notably, nearly a quarter of studies (24.6%) failed to
report the number of valid days to be included in the analysis.
This figure has increased from the 17% previously repor-
ted for actigraphy studies involving children, demonstrating
that reporting deficits remain a prominent issue [3]. Simi-
larly, we detected frequent unexplained protocol deviation in
relation to wear-time criteria, highlighting the need for more
transparent and consistent reporting of decision rules around
data inclusion and processing to prevent misinterpretation
as bias [3]. The degree of studies failing to achieve basic
reporting standards limits our understanding of acceptability
and the factors that impact adherence.

To address these reporting deficiencies, we encourage
better reporting of actigraphy data collection and processing,
including the development of standard reporting guidelines
for actigraphy adherence in pediatric populations, as also
recommended by other researchers [31,56]. Such guidelines

should expand on existing recommendations, for example,
Berger et al [36], and include key parameters such as
decision-making rules for analyzing wear time and clear
reasons for missing data. They should also distinguish
between human factors directly related to adherence or
technical factors such as device breakage or failure to
initialize. Establishing consensus-driven reporting norms will
enhance transparency, improve replicability, and enable better
comparison across studies, thus strengthening the adherence
knowledge base that will be vital for planning future research
or clinical applications of these devices in conjunction with
young people.

Moreover, our findings of variable adherence highlight the
importance of adapting study designs and support strategies to
target populations and settings. This will optimize accepta-
bility and data completeness. Improved reporting practices
around incentivization and within-study support will facilitate
the evaluation and application of these approaches in future
research.
Conclusion
This review demonstrates generally high adherence to
actigraphy among primary school–aged children while
identifying the need for diverse methodologies and device
options to better understand factors influencing adherence. It
provides key insights into actigraphic tolerance and encourag-
ingly found high adherence in groups previously considered
less likely to sustain use, such as those with neurodeve-
lopmental, mental, or physical health conditions. However,
reliance on commercial devices for long-term data raises
quality concerns, while research-grade device prevalence in
short-term studies suggests the need for improved design. As
actigraphy gains traction, particularly in pharmaceutical trials,
the declining quality of methodological reporting emphasizes
the need for standardized assessment tools to assist future
adherence data synthesis.

Acknowledgments
We appreciate the support and discussions from Chris McGinley and Stephen Douch, whose input helped refine this project.
ACM, AW, and RR work within the CAMHS Digital Lab (Multimedia Appendix 11), which is partly funded by the National
Institute for Health and Care Research (NIHR) Maudsley Biomedical Research Centre (grant NIHR203318). AS and LT are
supported as Wellcome Trust Doctoral Clinical Research Fellows. BCFC is supported by the UK Medical Research Council
(MR/W006820/1) and King’s College London, a member of the MRC Doctoral Training Partnership in Biomedical Sciences.
ES-B is the editor-in-chief of the Journal of Child Psychology & Psychiatry, for which he receives an honorarium and
his university receives financial compensation. Over the last 3 years, ES-B also received research funding or consultancy
or speaker fees from Takeda and Medice and in-kind support from QBTech. He has received book royalties from Oxford
University Press and Jessica Kingsley and has also received financial support from Aarhus University and the University of
Hong Kong. JD was supported by NIHR Clinician Science Fellowship award (CS‐2018‐18‐ST2‐014) and received additional
funding from the Medical Research Council (MR/Y030788/1; MR/W002493/1) and Psychiatry Research Trust Peggy Pollak
Research Fellowship in Developmental Psychiatry. This study represents independent research by the NIHR Biomedical
Research Centre at South London and Maudsley National Health Service (NHS) Foundation Trust and King’s College London.
The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR, or the Department of Health
and Social Care. The funders were not involved in the study design, data collection, analysis, interpretation, or the writing of
the manuscript.
Data Availability
All data and search strategies are available in the additional files accompanying this article.
Authors’ Contributions

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 10
(page number not for citation purposes)

https://www.jmir.org/2025/1/e79718


Conceptualization: ACM, AS, SE, ESB, JD
Data curation: ACM, AS, BCFC
Formal analysis: ACM, AS, AW
Investigation: ACM, AS, LT, RR
Methodology: ACM, AS, AW, ESB, JD
Project administration: ACM
Supervision: FM, ESB, JD
Visualization: ACM, AS, BCFC
Writing–original draft: ACM, AS
Writing–review & editing: ACM, AS, LT, AW, BCFC, SE, FM, ESB, JD
All authors read and approved of the final manuscript.
Conflicts of interests
None declared.
Multimedia Appendix 1
Changes to preregistered protocol.
[DOCX File (Microsoft Word File), 28 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Search methods and terms.
[DOCX File (Microsoft Word File), 29 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Quality assessment checklist.
[DOCX File (Microsoft Word File), 28 KB-Multimedia Appendix 3]

Multimedia Appendix 4
List of articles excluded at full text and justification.
[DOCX File (Microsoft Word File), 70 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Summary of extracted data from included studies.
[DOCX File (Microsoft Word File), 102 KB-Multimedia Appendix 5]

Multimedia Appendix 6
References included in the systematic review and meta-analysis
[DOCX File (Microsoft Word File), 75 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Overview of actigraphic device usage and characteristics in the included studies.
[DOCX File (Microsoft Word File), 38 KB-Multimedia Appendix 7]

Multimedia Appendix 8
Protocol wear time distribution across health diagnosis categories.
[DOCX File (Microsoft Word File), 343 KB-Multimedia Appendix 8]

Multimedia Appendix 9
Quality assessment scores of included studies.
[DOCX File (Microsoft Word File), 65 KB-Multimedia Appendix 9]

Multimedia Appendix 10
Individual and pooled adherence prevalence estimates.
[DOCX File (Microsoft Word File), 2841 KB-Multimedia Appendix 10]

Multimedia Appendix 11
Full list of members of the CAMHS Digital Lab team.
[DOCX File (Microsoft Word File), 27 KB-Multimedia Appendix 11]

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 11
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app2.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app2.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app3.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app3.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app5.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app5.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app6.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app6.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app7.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app7.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app8.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app8.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app10.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app10.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app11.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app11.docx
https://www.jmir.org/2025/1/e79718


Checklist 1
PRISMA checklist.
[DOCX File (Microsoft Word File), 36 KB-Checklist 1]

Checklist 2
MOOSE checklist.
[DOCX File (Microsoft Word File), 31 KB-Checklist 2]
References
1. Meltzer LJ, Montgomery-Downs HE, Insana SP, Walsh CM. Use of actigraphy for assessment in pediatric sleep

research. Sleep Med Rev. Oct 2012;16(5):463-475. [doi: 10.1016/j.smrv.2011.10.002] [Medline: 22424706]
2. Schoch SF, Kurth S, Werner H. Actigraphy in sleep research with infants and young children: current practices and

future benefits of standardized reporting. J Sleep Res. Jun 2021;30(3):e13134. [doi: 10.1111/jsr.13134] [Medline:
32638500]

3. Cain KL, Sallis JF, Conway TL, Van Dyck D, Calhoon L. Using accelerometers in youth physical activity studies: a
review of methods. J Phys Act Health. Mar 2013;10(3):437-450. [doi: 10.1123/jpah.10.3.437] [Medline: 23620392]

4. Morris AC, Telesia L, Wickersham A, et al. Examining the acceptability of actigraphic devices in children using
qualitative and quantitative approaches: protocol for a systematic review and meta-analysis. BMJ Open. Mar 1,
2023;13(3):e070597. [doi: 10.1136/bmjopen-2022-070597] [Medline: 36858478]

5. Tudor-Locke C, Hart TL, Washington TL. Expected values for pedometer-determined physical activity in older
populations. Int J Behav Nutr Phys Act. Aug 25, 2009;6(1):59. [doi: 10.1186/1479-5868-6-59] [Medline: 19706192]

6. Tackney MS, Cook DG, Stahl D, Ismail K, Williamson E, Carpenter J. A framework for handling missing accelerometer
outcome data in trials. Trials. Jun 5, 2021;22(1):379. [doi: 10.1186/s13063-021-05284-8] [Medline: 34090494]

7. Magsayo KA, Khatami Firoozabadi SF. Non-invasive wearables in pediatric healthcare: a comprehensive review of uses
and implications. Children (Basel). Sep 15, 2025;12(9):1233. [doi: 10.3390/children12091233] [Medline: 41007098]

8. O’Leary A, Lahey T, Lovato J, et al. Using wearable digital devices to screen children for mental health conditions:
ethical promises and challenges. Sensors (Basel). May 18, 2024;24(10):3214. [doi: 10.3390/s24103214] [Medline:
38794067]

9. Burchartz A, Kolb S, Klos L, et al. How specific combinations of epoch length, non-wear time and cut-points influence
physical activity. Ger J Exerc Sport Res. Jun 2024;54(2):169-178. [doi: 10.1007/s12662-023-00892-9]

10. Tudor-Locke C, Barreira TV, Schuna JM Jr, et al. Improving wear time compliance with a 24-hour waist-worn
accelerometer protocol in the International Study of Childhood Obesity, Lifestyle and the Environment (ISCOLE). Int J
Behav Nutr Phys Act. Feb 11, 2015;12(1):11. [doi: 10.1186/s12966-015-0172-x] [Medline: 25881074]

11. Trost SG, Zheng Y, Wong WK. Machine learning for activity recognition: hip versus wrist data. Physiol Meas. Nov
2014;35(11):2183-2189. [doi: 10.1088/0967-3334/35/11/2183] [Medline: 25340887]

12. Quante M, Kaplan ER, Rueschman M, Cailler M, Buxton OM, Redline S. Practical considerations in using
accelerometers to assess physical activity, sedentary behavior, and sleep. Sleep Health. Dec 2015;1(4):275-284. [doi: 10.
1016/j.sleh.2015.09.002] [Medline: 29073403]

13. Hilden P, Schwartz JE, Pascual C, Diaz KM, Goldsmith J. How many days are needed? Measurement reliability of
wearable device data to assess physical activity. PLoS ONE. 2023;18(2):e0282162. [doi: 10.1371/journal.pone.0282162]
[Medline: 36827427]

14. Lee PH. Data imputation for accelerometer-measured physical activity: the combined approach. Am J Clin Nutr. May
2013;97(5):965-971. [doi: 10.3945/ajcn.112.052738] [Medline: 23553165]

15. Sirard JR, Slater ME. Compliance with wearing physical activity accelerometers in high school students. J Phys Act
Health. 2009;6(Suppl 1):S148-55. [doi: 10.1123/jpah.6.s1.s148] [Medline: 19998861]

16. Slyepchenko A, Uher R, Ho K, et al. A standardized workflow for long-term longitudinal actigraphy data processing
using one year of continuous actigraphy from the CAN-BIND Wellness Monitoring Study. Sci Rep. Sep 15,
2023;13(1):15300. [doi: 10.1038/s41598-023-42138-6] [Medline: 37714910]

17. Solleveld MM, Schrantee A, Baek HK, et al. Effects of 16 weeks of methylphenidate treatment on actigraph-assessed
sleep measures in medication-naive children with ADHD. Front Psychiatry. 2020;11:82. [doi: 10.3389/fpsyt.2020.
00082] [Medline: 32184743]

18. Olinic MS, Stretea R, Cherecheș C. Wearables in ADHD: monitoring and intervention-where are we now? Diagnostics
(Basel). Sep 17, 2025;15(18):2359. [doi: 10.3390/diagnostics15182359] [Medline: 41008731]

19. Collier L, Grimshaw SL, Stolper J, et al. Scoping review of the utilization of wearable devices in pediatric and young
adult oncology. NPJ Digit Med. Jul 31, 2025;8(1):488. [doi: 10.1038/s41746-025-01842-5] [Medline: 40745222]

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 12
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app12.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app12.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app13.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e79718_app13.docx
https://doi.org/10.1016/j.smrv.2011.10.002
http://www.ncbi.nlm.nih.gov/pubmed/22424706
https://doi.org/10.1111/jsr.13134
http://www.ncbi.nlm.nih.gov/pubmed/32638500
https://doi.org/10.1123/jpah.10.3.437
http://www.ncbi.nlm.nih.gov/pubmed/23620392
https://doi.org/10.1136/bmjopen-2022-070597
http://www.ncbi.nlm.nih.gov/pubmed/36858478
https://doi.org/10.1186/1479-5868-6-59
http://www.ncbi.nlm.nih.gov/pubmed/19706192
https://doi.org/10.1186/s13063-021-05284-8
http://www.ncbi.nlm.nih.gov/pubmed/34090494
https://doi.org/10.3390/children12091233
http://www.ncbi.nlm.nih.gov/pubmed/41007098
https://doi.org/10.3390/s24103214
http://www.ncbi.nlm.nih.gov/pubmed/38794067
https://doi.org/10.1007/s12662-023-00892-9
https://doi.org/10.1186/s12966-015-0172-x
http://www.ncbi.nlm.nih.gov/pubmed/25881074
https://doi.org/10.1088/0967-3334/35/11/2183
http://www.ncbi.nlm.nih.gov/pubmed/25340887
https://doi.org/10.1016/j.sleh.2015.09.002
https://doi.org/10.1016/j.sleh.2015.09.002
http://www.ncbi.nlm.nih.gov/pubmed/29073403
https://doi.org/10.1371/journal.pone.0282162
http://www.ncbi.nlm.nih.gov/pubmed/36827427
https://doi.org/10.3945/ajcn.112.052738
http://www.ncbi.nlm.nih.gov/pubmed/23553165
https://doi.org/10.1123/jpah.6.s1.s148
http://www.ncbi.nlm.nih.gov/pubmed/19998861
https://doi.org/10.1038/s41598-023-42138-6
http://www.ncbi.nlm.nih.gov/pubmed/37714910
https://doi.org/10.3389/fpsyt.2020.00082
https://doi.org/10.3389/fpsyt.2020.00082
http://www.ncbi.nlm.nih.gov/pubmed/32184743
https://doi.org/10.3390/diagnostics15182359
http://www.ncbi.nlm.nih.gov/pubmed/41008731
https://doi.org/10.1038/s41746-025-01842-5
http://www.ncbi.nlm.nih.gov/pubmed/40745222
https://www.jmir.org/2025/1/e79718


20. Samuels-Reid JH, Cope JU. Medical devices and the pediatric population - a head-to-toe approach. Expert Rev Med
Devices. Aug 2019;16(8):647-652. [doi: 10.1080/17434440.2019.1629285] [Medline: 31195845]

21. Kirby J, Tibbins C, Callens C, et al. Young people’s views on accelerometer use in physical activity research: findings
from a user-involvement investigation. The Lancet. Nov 2012;380:S53. [doi: 10.1016/S0140-6736(13)60409-2]

22. Robertson W, Stewart-Brown S, Wilcock E, Oldfield M, Thorogood M. Utility of accelerometers to measure physical
activity in children attending an obesity treatment intervention. J Obes. 2011;2011:398918. [doi: 10.1155/2011/398918]
[Medline: 20953356]

23. Fairclough SJ, Rowlands AV, Del Pozo Cruz B, et al. Reference values for wrist-worn accelerometer physical activity
metrics in England children and adolescents. Int J Behav Nutr Phys Act. Mar 25, 2023;20(1):35. [doi: 10.1186/s12966-
023-01435-z] [Medline: 36964597]

24. Safe Medical Devices for Children. National Academies Press; 2005. [doi: 10.17226/11313]
25. Ridgers ND, McNarry MA, Mackintosh KA. Feasibility and effectiveness of using wearable activity trackers in youth: a

systematic review. JMIR Mhealth Uhealth. Nov 23, 2016;4(4):e129. [doi: 10.2196/mhealth.6540] [Medline: 27881359]
26. Creaser AV. Wearable activity trackers for young people: usability, acceptability, feasibility, and behaviour change

[Doctoral thesis]. Loughborough University; 2022. [doi: 10.26174/thesis.lboro.22961723.v1]
27. Mackintosh KA, Chappel SE, Salmon J, et al. Parental perspectives of a wearable activity tracker for children younger

than 13 years: acceptability and usability study. JMIR Mhealth Uhealth. Nov 4, 2019;7(11):e13858. [doi: 10.2196/
13858] [Medline: 31682585]

28. Fairclough SJ, Noonan R, Rowlands AV, Van Hees V, Knowles Z, Boddy LM. Wear compliance and activity in children
wearing wrist- and hip-mounted accelerometers. Med Sci Sports Exerc. Feb 2016;48(2):245-253. [doi: 10.1249/MSS.
0000000000000771] [Medline: 26375253]

29. Gaser D, Peters C, Götte M, et al. Analysis of self-reported activities of daily living, motor performance and physical
activity among children and adolescents with cancer: Baseline data from a randomised controlled trial assessed shortly
after diagnosis of leukaemia or non-Hodgkin lymphoma. Eur J Cancer Care (Engl). Mar 2022;31(2):e13559. [doi: 10.
1111/ecc.13559] [Medline: 35150025]

30. Matthews CE, Hagströmer M, Pober DM, Bowles HR. Best practices for using physical activity monitors in population-
based research. Med Sci Sports Exerc. Jan 2012;44(1 Suppl 1):S68-76. [doi: 10.1249/MSS.0b013e3182399e5b]
[Medline: 22157777]

31. Trost SG, McIver KL, Pate RR. Conducting accelerometer-based activity assessments in field-based research. Med Sci
Sports Exerc. Nov 2005;37(11 Suppl):S531-43. [doi: 10.1249/01.mss.0000185657.86065.98] [Medline: 16294116]

32. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. Mar 29, 2021;372:n71. [doi: 10.1136/bmj.n71] [Medline: 33782057]

33. Rethlefsen ML, Kirtley S, Waffenschmidt S, et al. PRISMA-S: an extension to the PRISMA statement for reporting
literature searches in systematic reviews. Syst Rev. Jan 26, 2021;10(1):39. [doi: 10.1186/s13643-020-01542-z] [Medline:
33499930]

34. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: a proposal for reporting.
Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group. JAMA. Apr 19, 2000;283(15):2008-2012.
[doi: 10.1001/jama.283.15.2008] [Medline: 10789670]

35. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of reviews and development
of a theoretical framework. BMC Health Serv Res. Jan 26, 2017;17(1):88. [doi: 10.1186/s12913-017-2031-8] [Medline:
28126032]

36. Berger AM, Wielgus KK, Young-McCaughan S, Fischer P, Farr L, Lee KA. Methodological challenges when using
actigraphy in research. J Pain Symptom Manage. Aug 2008;36(2):191-199. [doi: 10.1016/j.jpainsymman.2007.10.008]
[Medline: 18400460]

37. Veroniki AA, Jackson D, Viechtbauer W, et al. Methods to estimate the between-study variance and its uncertainty in
meta-analysis. Res Synth Methods. Mar 2016;7(1):55-79. [doi: 10.1002/jrsm.1164] [Medline: 26332144]

38. IntHout J, Ioannidis JPA, Borm GF. The Hartung-Knapp-Sidik-Jonkman method for random effects meta-analysis is
straightforward and considerably outperforms the standard DerSimonian-Laird method. BMC Med Res Methodol. Feb
18, 2014;14:25. [doi: 10.1186/1471-2288-14-25] [Medline: 24548571]

39. Shamim MA. Real-life implications of prevalence meta-analyses? Doi plots and prediction intervals are the answer.
Lancet Microbe. Jul 2023;4(7):e490. [doi: 10.1016/S2666-5247(23)00096-4] [Medline: 37116520]

40. Furuya-Kanamori L, Barendregt JJ, Doi SAR. A new improved graphical and quantitative method for detecting bias in
meta-analysis. Int J Evid Based Healthc. Dec 2018;16(4):195-203. [doi: 10.1097/XEB.0000000000000141] [Medline:
29621038]

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 13
(page number not for citation purposes)

https://doi.org/10.1080/17434440.2019.1629285
http://www.ncbi.nlm.nih.gov/pubmed/31195845
https://doi.org/10.1016/S0140-6736(13)60409-2
https://doi.org/10.1155/2011/398918
http://www.ncbi.nlm.nih.gov/pubmed/20953356
https://doi.org/10.1186/s12966-023-01435-z
https://doi.org/10.1186/s12966-023-01435-z
http://www.ncbi.nlm.nih.gov/pubmed/36964597
https://doi.org/10.17226/11313
https://doi.org/10.2196/mhealth.6540
http://www.ncbi.nlm.nih.gov/pubmed/27881359
https://doi.org/10.26174/thesis.lboro.22961723.v1
https://doi.org/10.2196/13858
https://doi.org/10.2196/13858
http://www.ncbi.nlm.nih.gov/pubmed/31682585
https://doi.org/10.1249/MSS.0000000000000771
https://doi.org/10.1249/MSS.0000000000000771
http://www.ncbi.nlm.nih.gov/pubmed/26375253
https://doi.org/10.1111/ecc.13559
https://doi.org/10.1111/ecc.13559
http://www.ncbi.nlm.nih.gov/pubmed/35150025
https://doi.org/10.1249/MSS.0b013e3182399e5b
http://www.ncbi.nlm.nih.gov/pubmed/22157777
https://doi.org/10.1249/01.mss.0000185657.86065.98
http://www.ncbi.nlm.nih.gov/pubmed/16294116
https://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1186/s13643-020-01542-z
http://www.ncbi.nlm.nih.gov/pubmed/33499930
https://doi.org/10.1001/jama.283.15.2008
http://www.ncbi.nlm.nih.gov/pubmed/10789670
https://doi.org/10.1186/s12913-017-2031-8
http://www.ncbi.nlm.nih.gov/pubmed/28126032
https://doi.org/10.1016/j.jpainsymman.2007.10.008
http://www.ncbi.nlm.nih.gov/pubmed/18400460
https://doi.org/10.1002/jrsm.1164
http://www.ncbi.nlm.nih.gov/pubmed/26332144
https://doi.org/10.1186/1471-2288-14-25
http://www.ncbi.nlm.nih.gov/pubmed/24548571
https://doi.org/10.1016/S2666-5247(23)00096-4
http://www.ncbi.nlm.nih.gov/pubmed/37116520
https://doi.org/10.1097/XEB.0000000000000141
http://www.ncbi.nlm.nih.gov/pubmed/29621038
https://www.jmir.org/2025/1/e79718


41. Creaser AV, Clemes SA, Costa S, et al. The acceptability, feasibility, and effectiveness of wearable activity trackers for
increasing physical activity in children and adolescents: a systematic review. Int J Environ Res Public Health. Jun 8,
2021;18(12):6211. [doi: 10.3390/ijerph18126211] [Medline: 34201248]

42. Migliavaca CB, Stein C, Colpani V, et al. Meta‐analysis of prevalence: I 2 statistic and how to deal with heterogeneity.
Res Synth Methods. 2022;13(3):363-367. [doi: 10.1002/jrsm.1547]

43. IntHout J, Ioannidis JPA, Rovers MM, Goeman JJ. Plea for routinely presenting prediction intervals in meta-analysis.
BMJ Open. Jul 12, 2016;6(7):e010247. [doi: 10.1136/bmjopen-2015-010247] [Medline: 27406637]

44. Barker TH, Migliavaca CB, Stein C, et al. Conducting proportional meta-analysis in different types of systematic
reviews: a guide for synthesisers of evidence. BMC Med Res Methodol. Sep 20, 2021;21(1):189. [doi: 10.1186/s12874-
021-01381-z] [Medline: 34544368]

45. Morris AC, Douch S, Popnikolova T, et al. A framework for remotely enabled co-design with young people: its
development and application with neurodiverse children and their caregivers. Front Psychiatry. 2024;15:1432620. [doi:
10.3389/fpsyt.2024.1432620] [Medline: 39220185]

46. Kainec KA, Caccavaro J, Barnes M, Hoff C, Berlin A, Spencer RMC. Evaluating accuracy in five commercial sleep-
tracking devices compared to research-grade actigraphy and polysomnography. Sensors (Basel). Jan 19, 2024;24(2):635.
[doi: 10.3390/s24020635] [Medline: 38276327]

47. Fawkes DB, Malow BA, Weiss SK, et al. Conducting actigraphy research in children with neurodevelopmental
disorders--a practical approach. Behav Sleep Med. 2015;13(3):181-196. [doi: 10.1080/15402002.2013.854245]
[Medline: 24669845]

48. Zhang W, Xiong K, Zhu C, Evans R, Zhou L, Podrini C. Promoting child and adolescent health through wearable
technology: a systematic review. Digit Health. 2024;10:20552076241260507. [doi: 10.1177/20552076241260507]
[Medline: 38868368]

49. Thompson ME, Langer J, Kinfe M. Seizure detection watch improves quality of life for adolescents and their families.
Epilepsy Behav. Sep 2019;98(Pt A):188-194. [doi: 10.1016/j.yebeh.2019.07.028] [Medline: 31377660]

50. Shelley J, Fairclough SJ, Knowles ZR, et al. A formative study exploring perceptions of physical activity and physical
activity monitoring among children and young people with cystic fibrosis and health care professionals. BMC Pediatr.
Oct 23, 2018;18(1):335. [doi: 10.1186/s12887-018-1301-x] [Medline: 30352564]

51. Kim Y, Lochbaum M. Comparison of polar active watch and waist- and wrist-worn ActiGraph accelerometers for
measuring children’s physical activity levels during unstructured afterschool programs. Int J Environ Res Public Health.
Oct 16, 2018;15(10):2268. [doi: 10.3390/ijerph15102268] [Medline: 30332785]

52. Ridgers ND, Timperio A, Brown H, et al. Wearable activity tracker use among Australian adolescents: usability and
acceptability study. JMIR Mhealth Uhealth. Apr 11, 2018;6(4):e86. [doi: 10.2196/mhealth.9199] [Medline: 29643054]

53. Germini F, Noronha N, Borg Debono V, et al. Accuracy and acceptability of wrist-wearable activity-tracking devices:
systematic review of the literature. J Med Internet Res. Jan 21, 2022;24(1):e30791. [doi: 10.2196/30791] [Medline:
35060915]

54. Hunter JP, Saratzis A, Sutton AJ, Boucher RH, Sayers RD, Bown MJ. In meta-analyses of proportion studies, funnel
plots were found to be an inaccurate method of assessing publication bias. J Clin Epidemiol. Aug 2014;67(8):897-903.
[doi: 10.1016/j.jclinepi.2014.03.003] [Medline: 24794697]

55. Chandrasekaran R, Sharma P, Moustakas E. Exploring disparities in healthcare wearable use among cardiovascular
patients: findings from a national survey. Rev Cardiovasc Med. Nov 2023;24(11):307. [doi: 10.31083/j.rcm2411307]
[Medline: 39076432]

56. Rowlands AV. Accelerometer assessment of physical activity in children: an update. Pediatr Exerc Sci. Aug
2007;19(3):252-266. [doi: 10.1123/pes.19.3.252] [Medline: 18019585]

Abbreviations
LFK: Luis Furuyama-Kanamori
MOOSE: Meta-analyses of Observational Studies in Epidemiology
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Edited by Amaryllis Mavragani, Stefano Brini; peer-reviewed by Mohammad Eghbal Heidari, Xiaolong Liang; submitted
26.Jun.2025; final revised version received 17.Oct.2025; accepted 17.Oct.2025; published 03.Nov.2025

Please cite as:
Morris AC, Seker A, Telesia L, Wickersham A, Ching BCF, Roy R, Epstein S, Matcham F, Sonuga-Barke E, Downs J
Adherence to Actigraphic Devices in Elementary School–Aged Children: Systematic Review and Meta-Analysis

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 14
(page number not for citation purposes)

https://doi.org/10.3390/ijerph18126211
http://www.ncbi.nlm.nih.gov/pubmed/34201248
https://doi.org/10.1002/jrsm.1547
https://doi.org/10.1136/bmjopen-2015-010247
http://www.ncbi.nlm.nih.gov/pubmed/27406637
https://doi.org/10.1186/s12874-021-01381-z
https://doi.org/10.1186/s12874-021-01381-z
http://www.ncbi.nlm.nih.gov/pubmed/34544368
https://doi.org/10.3389/fpsyt.2024.1432620
http://www.ncbi.nlm.nih.gov/pubmed/39220185
https://doi.org/10.3390/s24020635
http://www.ncbi.nlm.nih.gov/pubmed/38276327
https://doi.org/10.1080/15402002.2013.854245
http://www.ncbi.nlm.nih.gov/pubmed/24669845
https://doi.org/10.1177/20552076241260507
http://www.ncbi.nlm.nih.gov/pubmed/38868368
https://doi.org/10.1016/j.yebeh.2019.07.028
http://www.ncbi.nlm.nih.gov/pubmed/31377660
https://doi.org/10.1186/s12887-018-1301-x
http://www.ncbi.nlm.nih.gov/pubmed/30352564
https://doi.org/10.3390/ijerph15102268
http://www.ncbi.nlm.nih.gov/pubmed/30332785
https://doi.org/10.2196/mhealth.9199
http://www.ncbi.nlm.nih.gov/pubmed/29643054
https://doi.org/10.2196/30791
http://www.ncbi.nlm.nih.gov/pubmed/35060915
https://doi.org/10.1016/j.jclinepi.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24794697
https://doi.org/10.31083/j.rcm2411307
http://www.ncbi.nlm.nih.gov/pubmed/39076432
https://doi.org/10.1123/pes.19.3.252
http://www.ncbi.nlm.nih.gov/pubmed/18019585
https://www.jmir.org/2025/1/e79718


J Med Internet Res2025;27:e79718
URL: https://www.jmir.org/2025/1/e79718
doi: 10.2196/79718

© Anna C Morris, Asilay Seker, Laurence Telesia, Alice Wickersham, Brian CF Ching, Rahul Roy, Sophie Epstein, Faith
Matcham, Edmund Sonuga-Barke, Johnny Downs. Originally published in the Journal of Medical Internet Research (https://
www.jmir.org), 03.Nov.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this
copyright and license information must be included.

JOURNAL OF MEDICAL INTERNET RESEARCH Morris et al

https://www.jmir.org/2025/1/e79718 J Med Internet Res2025 | vol. 27 | e79718 | p. 15
(page number not for citation purposes)

https://www.jmir.org/2025/1/e79718
https://doi.org/10.2196/79718
https://www.jmir.org
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e79718

	Adherence to Actigraphic Devices in Elementary School–Aged Children: Systematic Review and Meta-Analysis
	Introduction
	Methods
	Reporting Guidelines and Protocol Registration
	Search Strategy and Data Management
	Eligibility Criteria
	Data Extraction
	Study Selection
	Data Extraction
	Quality Assessment
	Data Synthesis and Analysis

	Results
	Summary of Individual and Study Characteristics
	Summary of Protocol and Actigraph Characteristics
	Protocol Length and Average Days Worn
	Quality Assessment
	Meta-Analysis
	Overall Adherence Rates Based on Individual, Actigraph, and Study Characteristics
	Small-Study Effects
	Residual Heterogeneity and Homogeneity Tests

	Discussion
	Principal Findings
	Strengths and Limitations
	Implications
	Conclusion



