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Abstract
Background: Frontline workers experience substantial occupational demands that may affect sleep, physical activity,
sedentary behavior, recovery, and mental health. Although 24-hour movement behavior (24hrMB) frameworks conceptualize
these behaviors as interdependent components of a finite day, it remains unclear how extensively frontline research has
adopted integrated approaches, or how evidence is distributed across behaviors, mental health domains, occupations, and
measurement methods.
Objective: This study aimed to map evidence examining movement behaviors and mental health among adult frontline
workers; characterize its distribution and overlap across movement and mental health domains, occupational groups, methods,
and contexts; and identify gaps for future research and intervention development.
Methods: Following Joanna Briggs Institute methodology and PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews) guidance, 6 databases (PsycINFO, CINAHL, MEDLINE,
SPORTDiscus, Scopus, and PubMed) were searched for peer-reviewed studies published from 2000 to 2026. The search
was updated on July 30, 2026. Eligible studies included adult civilian frontline workers and examined at least 1 movement
behavior in relation to at least 1 mental health domain. One reviewer (AS) screened and charted all studies, while 2 additional
reviewers (GH-B and EC) independently screened and charted random subsets to assess reliability. Movement behaviors and
mental health domains were coded as non–mutually exclusive. Findings were synthesized using descriptive statistics, narrative
synthesis, and evidence mapping.
Results: Across the original and updated searches, 613 studies were included. Research was concentrated among health care
populations (n=468, 76.3%), with studies predominantly using cross-sectional (n=451, 73.6%), association-focused (n=526,
85.8%), and self-report movement measurement approaches (n=533, 86.9%). Sleep was assessed in 538 (87.8%) studies,
physical activity in 177 (28.9%) studies, and sedentary behavior in 24 (3.9%) studies. Most studies assessed 1 movement
behavior (n=500, 81.6%), and only 13 (2.1%) assessed all 3 behaviors. Stress was the most frequently assessed mental health
domain (n=285, 46.5%), followed by depression (n=243, 39.6%), anxiety (n=224, 36.5%), burnout (n=154, 25.1%), and
well-being (n=129, 21.0%). Evidence concentrated on sleep in relation to stress (n=248, 40.5%), depression (n=226, 36.9%),
and anxiety (n=208, 33.9%), while comparatively little examined mental health alongside sedentary behavior. Only 9 (1.5%)
studies used objective-only movement measurement.
Conclusions: Despite a large and rapidly expanding literature, evidence remains dominated by sleep-focused, health care–
based, cross-sectional, association-focused, and self-report research. Sedentary behavior, integrated 24hrMB approaches,
non–health care frontline occupations, and longitudinal and objective methodologies remain underrepresented. By mapping
movement and mental health domains as overlapping rather than mutually exclusive categories, this review identifies both
major concentrations and substantive gaps in evidence. Future research should broaden occupational representation, use
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longitudinal and repeated-measures designs, and examine integrated 24hrMBs using complementary objective and subjective
measures. In practice, current evidence can inform priorities for occupational monitoring and intervention development but is
insufficient to support specific behavioral prescriptions.
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Introduction
Background
Frontline occupations are characterized by high workload,
trauma exposure, irregular schedules, shift work, emotional
labor, and constrained opportunities for recovery, creating
occupational conditions associated with elevated psychologi-
cal burden [1,2]. Across health care, emergency response,
policing, firefighting, and related frontline sectors, work-
ers experience high levels of burnout, depression, anxiety,
sleep disturbance, emotional exhaustion, and trauma-rela-
ted symptoms [3-6]. Although the psychological impact
of frontline work became increasingly visible during and
following the COVID-19 pandemic, growing evidence
suggests that these difficulties reflect broader occupa-
tional conditions, including sustained operational demands,
circadian disruption, staffing pressures, and repeated stress
exposure rather than pandemic-related burden alone [2,7,
8]. Increasing attention has been directed toward 24-hour
movement behaviors (24hrMBs), which conceptualize sleep,
sedentary behavior, light physical activity, and moderate to
vigorous physical activity as interdependent components of a
finite 24-hour day [9,10]. This framework provides a useful
perspective for examining health and well-being because
occupational demands may influence how time is distributed
across movement behaviors and opportunities for recovery
[9,11]. Within frontline occupational settings, movement
behaviors may be particularly relevant because irregular
schedules, shift work, fatigue, and operational demands can
constrain opportunities for recovery and create competing
demands across the 24-hour day [1,2,8]. Understanding how
movement behaviors are distributed and examined in relation
to mental health within frontline occupational contexts may
therefore provide important insight into the existing evi-
dence base and identify opportunities for more integrated
approaches to worker health and recovery [9,11].
24hrMBs and Mental Health in Frontline
Work
Sleep disruption represents one of the most consistently
examined behavioral pathways linking frontline occupational
stress with mental health outcomes [2,3]. Many frontline roles
involve night shifts, rotating schedules, extended working
hours, on-call duties, and irregular operational demands
that disrupt circadian rhythms and reduce opportunities for
restorative sleep [8,12]. Poor sleep quality and insufficient
sleep have been associated with depressive symptoms and
perceived stress among frontline workers [13-15]. Physical
activity has also received considerable attention in relation

to mental health. Evidence from adult populations indicates
that higher levels of physical activity are associated with
better mental health and well-being [9,10]. Within frontline
populations, physical activity may be particularly relevant
because workers frequently experience elevated occupational
stress and constrained opportunities for recovery [1,7,8,16,
17]. However, movement patterns within frontline settings
may be shaped by occupational demands, with some roles
involving substantial physical exertion and others including
prolonged periods of monitoring, driving, documentation,
or administrative work [9,18]. Sedentary behavior repre-
sents a distinct movement behavior domain with potential
relevance to frontline occupational research. Defined as
waking behavior characterized by low energy expenditure
while sitting or reclining, prolonged sedentary behavior
has been associated with depressive symptoms and poorer
mental well-being [10,12,19]. The distribution and potential
implications of sedentary behavior may also vary according to
occupational role structure and work demands [18,20]. Taken
together, these behaviors form an interdependent 24-hour
movement composition in which time allocated to 1 behavior
necessarily affects the time available for others [9,11]. This
interdependence highlights the value of examining move-
ment behaviors within an integrated whole-day framework
rather than solely as isolated behavioral domains [9,11].
However, the extent to which frontline occupational research
has examined multiple movement behaviors concurrently or
adopted approaches that account for their interdependence
remains unclear. Mapping the representation and overlap of
these behavioral domains is therefore necessary to estab-
lish how comprehensively the existing literature reflects an
integrated 24hrMB perspective.
Measurement Approaches in Frontline
Research
Self-report measures provide practical and scalable meth-
ods for assessing behaviors across occupational populations,
while objective approaches such as actigraphy, accelerometry,
and wearable devices can provide repeated or continuous
information on behavioral patterns in real-world environ-
ments [21,22]. These approaches may provide complementary
information, as subjective and objective measures can capture
different dimensions of sleep and movement behavior [21,
23-25]. Advances in wearable and ambulatory technologies
have expanded opportunities for objective monitoring within
frontline occupational research [21,22,26-28]. However, the
extent to which self-report, mixed, and objective movement
measurement approaches have been adopted across front-
line populations and movement behavior domains remains
unclear. Mapping these approaches may help identify
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methodological concentrations and gaps within the current
evidence base.
Rationale for the Current Review
Despite increasing research examining movement behav-
iors and mental health among frontline workers, the lit-
erature spans diverse occupational populations, behavioral
domains, mental health outcomes, study designs, measure-
ment approaches, and occupational contexts. Consequently,
the overall distribution and characteristics of this evidence
base have not been comprehensively mapped. In particu-
lar, it remains unclear how research is distributed across
sleep, physical activity, and sedentary behavior; which mental
health domains are examined alongside these behaviors;
how frequently multiple movement behaviors are assessed
within the same study; and how evidence is distributed
across frontline occupations, study designs, measurement
approaches, and contexts. A scoping review is well suited
to addressing these questions by systematically mapping
the breadth, characteristics, and distribution of a heterogene-
ous evidence base [29-31]. Such an approach can identify
areas of research concentration and relative scarcity across
occupational populations, movement behaviors, mental health
domains, and measurement approaches. This mapping can
clarify the current state of the literature and identify methodo-
logical, occupational, behavioral, and conceptual priorities for
future frontline occupational health research.
Objectives and Review Questions
The primary objective of this scoping review was
to systematically map the existing evidence examining
movement behaviors and mental health domains among
adult frontline workers. The secondary objectives were to
(1) characterize the movement behavior and mental health
domains examined across frontline populations; (2) describe
the occupational groups, study designs, study contexts,
and movement measurement approaches represented within
the literature; (3) examine the distribution and overlap of
movement behavior and mental health domains across the
evidence base; and identify methodological, occupational,
behavioral, and conceptual evidence gaps relevant to future
research and intervention development.

The review sought to address the following questions:
(1) What evidence exists examining movement behaviors
and mental health domains among adult frontline workers?
(2) Which frontline occupational groups, movement behavior
domains, mental health domains, study designs, measurement
approaches, and study contexts are represented within the
literature? (3) How are movement behavior and mental health
domains distributed and combined across the evidence base?
(4) What methodological, occupational, and conceptual gaps
are evident within the current literature?

Methods
Protocol and Registration
This scoping review followed Joanna Briggs Institute (JBI)
methodology for scoping reviews and was reported in
accordance with the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews) guidelines [29,30]. A scoping review
methodology was selected because the literature examining
movement behaviors and mental health in frontline work-
ers is heterogeneous in terms of occupational populations,
behavioral operationalization, measurement approaches, study
designs, and study contexts. Accordingly, the review aimed
to map the breadth and characteristics of the evidence
base rather than estimate pooled effect sizes or intervention
effectiveness. A protocol outlining the review objectives,
eligibility criteria, search strategy, screening procedures,
charting framework, and synthesis approach was previously
published in JMIR Research Protocols [32]. Methodological
refinements and deviations from the published protocol are
described in the Protocol Deviations subsection. A completed
PRISMA-ScR checklist is provided in Checklist 1.
Eligibility Criteria
Eligibility criteria were developed using the Population-Con-
cept-Context framework [29,30]. Criteria relating to each
component are described in the following sections.
Population
Eligible studies included adults (aged ≥18 years) employed in
civilian frontline occupations characterized by high occu-
pational stress, trauma exposure, public-facing responsibili-
ties, emergency response, or irregular operational demands.
Populations included health care workers, emergency
responders, firefighters, police officers, and related front-
line occupational groups. Studies focusing exclusively on
military populations, pediatric populations, or nonfrontline
occupational groups were excluded unless frontline sub-
group data could be extracted separately [6,33-35]. Military
populations were excluded because deployment contexts and
military organizational structures may introduce occupational
demands that differ from those encountered in civilian
frontline occupations [6]. Mixed-population studies were
included only where data relating to eligible civilian frontline
workers could be extracted separately; otherwise, they were
excluded from the synthesis. During data charting, stud-
ies were categorized by occupational groups to facilitate
comparison across frontline sectors.
Concept
Eligible studies examined at least 1 movement behavior
in relation to at least 1 mental health outcome. Move-
ment behaviors included sleep, sedentary behavior, physi-
cal activity, and integrated 24hrMB frameworks. Mental
health outcomes included stress, burnout, depression,
anxiety, posttraumatic stress disorder (PTSD), or trauma-rela-
ted symptoms, well-being, fatigue, suicidality, and other
psychological constructs where authors explicitly framed
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outcomes as indicators of mental health or psychological
functioning. To reduce conceptual heterogeneity, studies
were included only where movement behaviors represen-
ted substantive variables of interest rather than incidental
background characteristics.

Context
Eligible studies were conducted within civilian frontline
occupational environments characterized by high workload,
shift work, emergency response, trauma exposure, or other
operational stress. Studies conducted in clinical or work-
place settings, as well as field, laboratory, or simulated
occupational settings, were eligible provided they investiga-
ted movement behaviors and mental health among frontline
worker populations. Comparative studies involving multiple
frontline occupations or conducted across different countries
were also eligible where they addressed the review objectives.

Publication Characteristics
Studies published in English between 2000 and 2026 were
eligible for inclusion. This time frame was selected to capture
increasing adoption of wearable and ambulatory monitor-
ing technologies alongside contemporary research examining
movement behaviors and mental health in frontline workers
[36,37]. Eligible evidence sources comprised peer-reviewed
empirical quantitative, qualitative, and mixed methods studies
reporting primary data. Reviews, editorials, commentaries,
opinion pieces, and gray literature were excluded.
Information Sources
Six electronic databases were searched: PsycINFO, CINAHL,
MEDLINE, SPORTDiscus, Scopus, and PubMed. Studies
published in English between 2000 and 2026 were eligible
for inclusion. Gray literature was not systematically searched,
and backward citation searching of reference lists and forward
citation searching were not performed. Given the substantial
volume of eligible literature identified, the review focused on
mapping the peer-reviewed evidence base retrieved through
the 6 bibliographic databases. The original searches were
conducted on November 19, 2025, with updated searches
conducted on July 30, 2026.
Search

Search Overview
Search strategies were developed iteratively through
exploratory searching, consultation with an academic
librarian, and refinement of keywords and controlled
vocabulary following JBI guidance and PRISMA-S (Prefer-
red Reporting Items for Systematic Reviews and Meta-Anal-
yses literature search extension) recommendations [29,38].
Search terms were organized into three principal concept
blocks: (1) frontline workers and high-stress occupations, (2)
movement behaviors and related measurement and moni-
toring terminology, and (3) mental health and psychologi-
cal well-being. An additional exclusion block was used to
reduce retrieval of clinical, patient, and military populations.
The movement behavior concept incorporated terms relating
to 24hrMBs, physical activity, sedentary behavior, sleep,

and circadian or rest-activity patterns, alongside objective
monitoring modalities and physiological or psychophysiolog-
ical indicators that may be captured through wearable or
sensor-based approaches (eg, heart rate, heart rate variabil-
ity, electrodermal activity, respiratory measures, actigraphy,
and accelerometry). These broader monitoring terms were
included to maximize retrieval of potentially eligible studies
in which movement behaviors were assessed alongside
physiological monitoring, rather than to define physiological
indicators as movement behaviors or mental health outcomes.
Boolean operators (AND, OR, and NOT), truncation, phrase
searching, and database-specific controlled vocabulary (where
available) were used to optimize retrieval. Search strategies
were adapted for each database to account for differences
in indexing and syntax. Complete database-specific search
strategies are provided in Multimedia Appendix 1, and the
completed PRISMA-S checklist is provided in Checklist 2.

Selection of Sources of Evidence
All retrieved records were exported into EndNote [39] for
deduplication before screening. Records were subsequently
imported into Rayyan to support independent screening
and duplicate verification [40]. Screening occurred across
3 stages: title screening, abstract screening, and full-text
screening. One reviewer (AS) screened all records at each
stage, while 2 additional reviewers (GH-B and EC) independ-
ently screened randomly selected subsets of records to assess
screening reliability. Each additional reviewer independently
screened a randomly selected subset of approximately 2%‐5%
of records at each stage, resulting in up to 10% overlap with
the primary reviewer. Percentage agreement was calculated
separately at each screening stage across records independ-
ently assessed by both the primary reviewer and additional
reviewers. During title and abstract screening, an inclusion-
favoring approach was adopted whereby records marked
as “include” or “unsure” by either reviewer progressed to
the next stage. At full-text screening, studies were required
to meet all Population-Concept-Context eligibility criteria
for inclusion. Prior to the main screening, pilot screening
exercises were conducted at each stage to standardize the
interpretation and application of the eligibility criteria [41,
42]. Initial title-screening agreement was 84%. Following
discussion and refinement of the screening guidance, a second
title-screening pilot achieved 94% agreement. Subsequent
pilot exercises achieved 100% agreement on both abstract
and full-text screening. During the main screening, agree-
ment across independently screened subsets was 99% at title
screening, 90% at abstract screening, and 91% at full-text
screening. Disagreements were resolved through discussion
and consensus, with third reviewer adjudication available
where required. The updated search was screened using the
same eligibility criteria and screening procedures. Agree-
ment across independently screened subsets was 97% at title
screening and 100% at both abstract and full-text screening.

Data-Charting Process
A structured charting framework was developed in accord-
ance with JBI guidance and refined through pilot testing.
The initial charting framework was developed a priori to
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capture study characteristics, movement behaviors, mental
health domains, measurement approaches, and contextual
factors relevant to the review objectives, and was iteratively
refined during charting to accommodate relevant character-
istics identified within the included literature. The charting
form was piloted independently on a subset of studies to
assess clarity, completeness, and consistency of the extrac-
tion framework. Any discrepancies or ambiguities identified
during piloting were discussed and resolved before full data
charting commenced. One reviewer (AS) charted data from
all included studies. Two additional reviewers (GH-B and
EC) independently charted randomly selected subsets of
approximately 2%‐5% of included studies each, resulting
in up to 10% of studies undergoing independent duplicate
charting to assess reliability. Agreement was calculated across
studies independently charted by the primary and additional
reviewers, with 100% agreement achieved. Discrepancies, if
identified, were resolved through discussion and consensus,
with consultation from an additional reviewer where required.
Data Items
Data items charted included publication year, country,
frontline occupational group, study design, sample character-
istics, movement behavior domains, movement measurement
approach, mental health domains, mental health measure-
ment instruments, study focus, study context, and key
findings. Study design and study focus were coded as
separate dimensions. Study design described the methodo-
logical structure of the study (eg, cross-sectional, lon-
gitudinal, intervention, experimental, mixed methods, or
qualitative), whereas study focus described the principal
analytic purpose of the study (association, intervention, or
monitoring). Consequently, counts within these 2 classifi-
cation schemes were not expected to correspond directly.
Movement behaviors and mental health domains were
charted as non–mutually exclusive categories. Movement
behaviors and mental health domains were coded as present
when directly assessed within a study, irrespective of
whether they were analyzed as primary exposures, out-
comes, covariates, or descriptive variables. Where studies
assessed multiple movement behaviors or mental health
domains, each relevant category was coded independently.
The sleep domain included measures of sleep duration,
sleep quality, sleep efficiency, sleep latency, wake after
sleep onset, sleep regularity, chronotype, insomnia, and other
sleep-related characteristics. Sleep measures were categorized
within this common domain for evidence-mapping purpo-
ses while retaining their original study-level operationaliza-
tion. Divergent sleep metrics were not quantitatively pooled
or treated as equivalent measures. The physical activity
domain included assessments of physical activity or exercise,
including frequency, duration, intensity, steps, and energy
expenditure, when used as a proxy for activity. The seden-
tary behavior domain included sitting time, sedentary time,
sedentary bouts, screen-based sedentary behavior, and related
sedentary measures.

Mental health domains included stress, burnout, depres-
sion, anxiety, PTSD or trauma, well-being, fatigue,

suicidality, and other mental health outcomes. Where studies
reported multiple mental health domains, each relevant
domain was coded independently. The well-being domain
included measures explicitly assessing psychological or
mental well-being, flourishing, or life satisfaction. Generic
health-related quality-of-life measures were not classified as
well-being unless they specifically assessed psychological
well-being. The “Other Mental Health” category captured
psychological constructs that did not align with the prede-
fined domains, including fear, affect, resilience, and related
constructs. Movement measurement approach was charted
separately from the movement behavior assessed. Approaches
were classified according to whether movement behaviors
were assessed using self-report, objective measurement,
or a combination of subjective and objective methods.
Objective approaches were further characterized according
to the measurement modality reported, including wearable
devices, accelerometry, and actigraphy. Psychophysiologi-
cal indicators were included within the search strategy to
maximize retrieval of studies using objective or wearable
monitoring. Individual physiological signals and derived
psychophysiological metrics were not independently charted
as analytic domains and did not contribute to the move-
ment behavior or mental health domain frequency counts
or evidence maps. Both subjective and objective movement
measurement approaches were eligible because the review
aimed to map the full range of measurement practices used
across frontline research rather than privilege or restrict
inclusion to a single modality. This allowed the distribu-
tion of self-report, objective, and mixed approaches to be
examined without treating these approaches as methodologi-
cally equivalent or pooling their estimates.
Synthesis of Results
Findings were synthesized descriptively using narrative
synthesis, summary tables, and evidence-mapping approaches
[29,43]. Studies were grouped according to frontline
occupational sector, movement behavior domain, mental
health outcome domain, measurement approach, study design,
and contextual setting. Descriptive frequencies and percen-
tages were calculated to summarize the distribution of study
characteristics, movement behaviors, mental health domains,
and measurement approaches across the evidence base.
Because movement behavior and mental health domains were
coded as non–mutually exclusive, individual studies could
contribute to multiple categories. Consequently, frequencies
and percentages across these domains were not expected
to sum to the total number of included studies or 100%.
Evidence mapping was used to examine the distribution
and intersection of movement behaviors, mental health
domains, occupational groups, and measurement approaches.
Evidence gap maps were developed to visually identify
areas of research concentration and relative scarcity across
these dimensions. The synthesis aimed to identify evidence
clusters, methodological trends, underrepresented occupa-
tional groups, and conceptual gaps relevant to future research
and intervention development. No meta-analysis or pooled
effect estimation was undertaken because of substantial
heterogeneity in study populations, designs, movement and
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mental health measures, and analytical approaches. Formal
critical appraisal was not conducted because the objective
of the review was to map the breadth and characteristics
of the evidence base rather than assess study quality or
estimate pooled effects. Methodological limitations identified
across the evidence base, including patterns in study design,
measurement approach, and monitoring methodology, were
documented narratively during synthesis.
Protocol Deviations
Several methodological refinements and deviations were
made following publication of the protocol [32]. Movement
behavior and mental health outcome categories were revised
from the mutually exclusive classification originally specified
in the protocol to non–mutually exclusive coding, allowing
studies assessing multiple behaviors to contribute to each
relevant domain. Mental health outcome categories were also
iteratively refined during data charting to reflect the range
of psychological constructs identified across the included
literature. The planned synthesis approach was refined to
incorporate descriptive evidence mapping and evidence gap
visualizations alongside narrative synthesis and summary
statistics. Formal thematic analysis of qualitative evidence,
as proposed in the protocol, was not undertaken because the
final review focused on mapping the distribution, measure-
ment, and characteristics of the evidence base rather than
synthesizing qualitative experiences as a distinct body of
evidence. The screening and data-charting procedures were
also refined from those described in the protocol. Rather
than all records being independently assessed or charted
by multiple reviewers, 1 reviewer (AS) completed screen-
ing and data charting for all eligible records, with 2 addi-
tional reviewers (GH-B and EC) independently assessing
randomly selected subsets to evaluate reliability. Disagree-
ments were resolved through discussion and consensus, with
additional adjudication where required. The literature search
was additionally updated on July 30, 2026, to capture studies
published since completion of the original search. Corre-
spondingly, the eligible publication period was extended from
2000 to 2025 to include studies published in 2026.

The same eligibility criteria and screening procedures
were applied to newly identified records. Although targe-
ted gray literature searching was specified in the published
protocol, this was not undertaken in the final review.
Given the substantial volume of eligible peer-reviewed
literature identified through the database searches, the final
review focused on systematically mapping the peer-reviewed
evidence base. The final database set also differed from that
described in the published protocol. ScienceDirect was not
retained as a separate database source in the final search, and
the completed review reports on the 6 bibliographic databa-
ses ultimately searched: PsycINFO, CINAHL, MEDLINE,
SPORTDiscus, Scopus, and PubMed. Collectively, these

methodological refinements were implemented to improve
the comprehensiveness and accuracy of the final evidence
mapping and to ensure that the synthesis appropriately
reflected the breadth, overlap, and characteristics of the
evidence identified during the review.
Stakeholder Consultation
Stakeholder consultation was incorporated throughout the
review to support the relevance, applicability, and interpre-
tation of findings within frontline occupational settings.
Stakeholders included health care professionals, occupational
health researchers, and representatives from organizations
supporting frontline worker well-being, and experts in digital
mental health and occupational monitoring. Early consulta-
tion informed refinement of the review questions, eligibility
criteria, and search strategy, including the incorporation of
psychophysiological monitoring terminology. Following data
charting, stakeholders supported interpretation of emerg-
ing patterns, methodological considerations, evidence gaps,
and the feasibility of self-report and objective monitoring
approaches. Consultation was conducted through meetings,
discussions, and email correspondence. Consistent with JBI
guidance, this process strengthened the contextual relevance
and applicability of the review findings [29].
Ethical Considerations
Ethical approval was not required because the review
synthesized existing publicly available literature and did not
involve primary data collection or direct involvement of
human participants.

Results
Study Selection
The original search identified 18,069 records through
database searching. After removal of duplicates, 9874 records
were retained for title screening. Following title screening,
3616 records progressed to abstract screening, of which
2892 were retained for full-text assessment. After full-text
screening, 527 studies met the inclusion criteria and were
included in the review. The study selection process for the
original search is summarized in Figure 1.

The literature search was updated on July 30, 2026, to
identify studies published since completion of the original
search. The updated search identified 2372 records. Follow-
ing duplicate removal, 1395 records were retained for title
screening. Of these, 307 progressed to abstract screening
and 281 underwent full-text assessment. Following full-text
screening, 86 additional studies met the inclusion criteria.
Across the original and updated searches, 613 studies were
included in the final scoping review.
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Figure 1. PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) flow diagram of
study identification, screening, eligibility assessment, and inclusion for the original search.

Characteristics of Included Studies
The 613 included studies were published between 2002
and 2026, despite eligibility extending to studies published
from 2000 onward, with a marked increase in publications
in recent years (Table 1). Only 10 (1.6%) studies were
published between 2000 and 2009 and 104 (17.0%) stud-
ies between 2010 and 2019, whereas 499 (81.4%) studies
were published from 2020 onward. The largest number of
studies was published in 2025 (n=125, 20.4%), followed
by 2021 (n=84, 13.7%), 2022 (n=73, 11.9%), 2023 (n=73,
11.9%), and 2024 (n=72, 11.7%). Studies represented a
broad international evidence base. Following harmonization
of obvious country label variants in the charting data, China
contributed the largest number of studies (n=108, 17.6%),
followed by the United States (n=104, 17.0%), Turkey (n=34,
5.5%), Brazil (n=26, 4.2%), South Korea (n=22, 3.6%),
Taiwan (n=22, 3.6%), and Australia (n=20, 3.3%). Stud-
ies were also conducted across Europe, Asia, the Middle
East, Africa, North and South America, and multinational

settings. Health care workers represented the majority of
the evidence base (n=468, 76.3%). Police and law enforce-
ment personnel accounted for 55 (9.0%) studies, firefighters
for 42 (6.9%) studies, paramedics and emergency medical
services personnel for 25 (4.1%) studies, and mixed frontline
worker populations for 23 (3.8%) studies. Cross-sectional
studies predominated (n=451, 73.6%), followed by longitu-
dinal studies (n=71, 11.6%) and intervention studies (n=54,
8.8%). Mixed methods (n=15, 2.4%), experimental (n=14,
2.3%), and qualitative studies (n=8, 1.3%) were compara-
tively uncommon. Most studies were classified as association
studies (n=526, 85.8%), while 68 (11.1%) were intervention
studies and 19 (3.1%) were monitoring studies. Regarding
study context, 430 (70.1%) studies were conducted under
routine or noncrisis conditions, while 175 (28.5%) studies
were conducted in the context of a pandemic. A further 6
(1.0%) studies were conducted in other crisis contexts and 2
(0.3%) studies in the context of natural disasters.
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Table 1. Characteristics of included studies across frontline occupational groups, study designs, study focus, and contextual factors (N=613)a.
Characteristics Studies
Frontline occupational group, n (%)
  Health care workers 468 (76.3)
  Police or law enforcement 55 (9)
  Firefighters 42 (6.9)
  Paramedics or emergency medical services 25 (4.1)
  Mixed frontline workers 23 (3.8)
Study design, n (%)
  Cross-sectional 451 (73.6)
  Longitudinal 71 (11.6)
  Intervention 54 (8.8)
  Mixed methods 15 (2.4)
  Experimental 14 (2.3)
  Qualitative 8 (1.3)
Study focus, n (%)
  Association study 526 (85.8)
  Intervention study 68 (11.1)
  Monitoring study 19 (3.1)
Study context, n (%)
  Routine 430 (70.1)
  Pandemic 175 (28.5)
  Other crisis 6 (1)
  Natural disaster 2 (0.3)

aPercentages are based on the total number of included studies (N=613) and may not sum to exactly 100% because of rounding.

Movement Behavior Domain
Movement behaviors were coded as non–mutually exclusive
domains, allowing studies assessing more than 1 behavior
to contribute to each relevant category. Of 613 studies,
sleep was the most frequently examined movement behav-
ior assessed in 538 (87.8%) studies. Physical activity was
assessed in 177 (28.9%) studies, while sedentary behavior
was examined in only 24 (3.9%) studies. As studies could
assess more than 1 movement behavior, these percentages
do not sum to 100%. Most studies focused on a single
behavior. In total, 500 (81.6%) studies assessed only 1

movement behavior, compared with 113 (18.4%) studies
that assessed 2 or more. Sleep alone accounted for 433
(70.6%) studies, while physical activity alone was exam-
ined in 66 (10.8%) studies and sedentary behavior alone
in only 1 (0.2%) study. Among studies examining multiple
behaviors, 90 (14.7%) assessed sleep and physical activity,
8 (1.3%) assessed physical activity and sedentary behavior,
and 2 (0.3%) assessed sleep and sedentary behavior. Only
13 (2.1%) studies assessed all 3 movement behaviors, sleep,
physical activity, and sedentary behavior, within the same
study (Figure 2).
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Figure 2. Distribution and overlap of movement behaviors assessed across included studies (N=613). Movement behavior domains were coded
independently and were non–mutually exclusive. The categories displayed in the figure represent mutually exclusive combinations derived from these
domains. “All 3 behaviors” refers to studies assessing sleep, physical activity, and sedentary behavior within the same study.

Mental Health Domains
Mental health outcomes were coded as non–mutually
exclusive domains, allowing studies assessing multiple
psychological outcomes to contribute to each relevant
category (Figure 3). Stress was the most frequently assessed
mental health outcome, examined in 46.5% (285/613) of the
studies, followed by depression (n=243, 39.6%) and anxiety
(n=224, 36.5%). Burnout was assessed in 154 (25.1%)
studies, while well-being was examined in 129 (21.0%).

PTSD or trauma-related was assessed in 76 (12.4%) studies
and fatigue in 59 (9.6%) studies. A further 42 (6.9%)
studies assessed other mental health domains, encompassing
psychological constructs that did not align with the predefined
mental health domains, while suicidality was assessed in 14
(2.3%) studies. As individual studies could assess multiple
mental health domains, percentages across domains do not
sum to 100%.

Figure 3. Distribution of mental health domains assessed across included studies (N=613). Mental health domains were coded independently and
were non–mutually exclusive. Individual studies could therefore contribute to more than 1 domain. Accordingly, frequencies and percentages across
domains do not sum to the total number of included studies or 100%. PTSD: posttraumatic stress disorder.
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Movement Behaviors and Mental Health
Domains
Evidence mapping showed substantial variation in the
volume of research across movement behavior and mental
health domain combinations (Figure 4). The largest concen-
trations of evidence involved sleep in relation to stress
(n=248), depression (n=226), and anxiety (n=208), followed
by sleep in relation to burnout (n=130) and well-being
(n=106). Among studies assessing physical activity, stress
was the most frequently examined mental health domain

(n=89), followed by depression (n=65), anxiety (n=61), and
well-being (n=55). Comparatively fewer studies examined
sedentary behavior in relation to mental health domains.
The most frequently represented combinations were sedentary
behavior with stress (n=14), anxiety (n=11), and depression
(n=10), while each remaining mental health domain was
represented in fewer than 10 studies. Overall, the evidence
gap map demonstrated that research was concentrated on
sleep in relation to stress, depression, and anxiety, with
substantially fewer studies examining physical activity and
particularly sedentary behavior across mental health domains.

Figure 4. Bubble evidence gap map of movement behaviors and mental health domains across included studies (N=613). Movement behaviors
and mental health domains were coded independently and were non–mutually exclusive. Individual studies could therefore contribute to multiple
movement behavior and mental health domain combinations. Bubble area represents the number of included studies assessing each combination and
reflects the volume of evidence rather than the strength of evidence. “Other mental health” includes fear, affect, resilience, and related constructs.
PTSD: posttraumatic stress disorder.

Measurement Approaches
Self-report measures predominated across the evidence
base, representing the movement measurement approach in
86.9% (533/613) of studies. Mixed measurement approaches,
incorporating both self-report and objective methods, were
used in 71 (11.6%) studies. Objective-only measurement
approaches were comparatively uncommon: 7 (1.1%) studies
were classified as using wearable devices, 1 (0.2%) used
accelerometry, and 1 (0.2%) used actigraphy. Overall, only
9 (1.5%) studies relied exclusively on an objective move-
ment measurement approach, although objective measures
were additionally incorporated within the 71 studies classified
as using mixed measurement approaches. Measurement
approaches also varied across movement behavior domains
(Table 2). Among the 538 studies assessing sleep, 476

(88.5%) used self-report measures, while 55 (10.2%) used
mixed measurement approaches. Objective-only approaches
were uncommon, comprising 6 (1.1%) studies using wearable
devices and 1 (0.2%) study using actigraphy. Among the
177 studies assessing physical activity, 133 (75.1%) used
self-report measures and 39 (22.0%) used mixed measure-
ment approaches, while 4 (2.3%) used wearable devices and
1 (0.6%) used accelerometry. Of the 24 studies assessing
sedentary behavior, 12 (50.0%) used self-report measures, 10
(41.7%) used mixed measurement approaches, and 2 (8.3%)
used wearable devices. Self-report remained the predomi-
nant measurement approach across all 3 movement behav-
ior domains. However, mixed and objective measurement
approaches represented a greater proportion of the compara-
tively small sedentary behavior literature.
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Table 2. Movement measurement approaches according to movement behavior domaina.
Movement behavior Self-report Mixed Wearable device Accelerometer Actigraphy Total
Sleep 476 (88.5%) 55 (10.2%) 6 (1.1%) 0 (0.0%) 1 (0.2%) 538
Physical activity 133 (75.1%) 39 (22%) 4 (2.3%) 1 (0.6%) 0 (0.0%) 177
Sedentary behavior 12 (50%) 10 (41.7%) 2 (8.3%) 0 (0.0%) 0 (0.0%) 24

aValues are n (% within movement behavior domain). Movement behavior domains were coded independently and were non–mutually exclusive.
Individual studies could therefore contribute to more than 1 row. Measurement approaches reflect the categories applied during data charting.
“Mixed” refers to studies incorporating both self-report and objective movement measurement approaches.

Evidence Gaps and Research
Concentrations
Taken together, the evidence base was concentrated within
health care populations, cross-sectional and association-
focused designs, sleep research, and self-report measure-
ment. Comparatively limited evidence examined sedentary
behavior, integrated movement behavior approaches,
objective measurement methods, or frontline occupational
groups outside health care. Evidence was also unevenly
distributed across movement behavior and mental health
combinations, with the strongest concentrations involving
sleep alongside stress, depression, and anxiety. These patterns
identify clear behavioral, occupational, and methodological
gaps for future research.

Discussion
Principal Findings
This scoping review mapped the current evidence examin-
ing movement behaviors and mental health among front-
line workers and identified a large but unevenly distributed
literature. Across 613 studies, evidence was concentrated
within health care populations, cross-sectional and associa-
tion-focused designs, sleep research, and self-report measure-
ment. Physical activity and particularly sedentary behavior
received substantially less attention. Although some studies
examined multiple movement behaviors, only 13 examined
sleep, physical activity, and sedentary behavior together,
indicating limited representation of integrated 24hrMB
approaches. Mental health research was similarly concentra-
ted around stress, depression, and anxiety, particularly in
relation to sleep. Taken together, the findings demonstrate
substantial growth in this field while revealing persistent
behavioral, occupational, and methodological imbalances.
Movement Behavior Domains
Sleep was the dominant movement behavior across the
evidence base, assessed in 87.8% (538/613) of the studies.
This concentration likely reflects the long-standing relevance
of sleep to frontline occupational health. Frontline work
frequently involves irregular schedules, night shifts, extended
working hours, high occupational demands, and restricted
opportunities for recovery, all of which can disrupt sleep
and circadian functioning [1-3,7,8]. Given the established
importance of sleep for recovery, emotional regulation, and
occupational functioning, its prominence within the litera-
ture is therefore unsurprising [2,13-15]. The prominence of

sleep-focused research may also reflect the relevance of
circadian disruption within frontline work, as irregular and
night shift schedules can alter sleep-wake timing, sleep,
and recovery opportunities [2]. Nevertheless, the extent of
this concentration indicates that current understanding of
movement behaviors and mental health among frontline
workers is largely shaped by sleep-focused research. Physical
activity was examined considerably less frequently, appear-
ing in 177 (28.9%) studies, while sedentary behavior was
assessed in only 24 (3.9%). The particularly limited rep-
resentation of sedentary behavior constitutes an important
gap because sedentary behavior is a distinct component of
daily movement rather than simply the absence of physical
activity [10]. Greater attention to sedentary behavior may
therefore contribute to a more complete understanding of how
occupational movement patterns relate to mental health and
well-being across different frontline settings.

The limited integration of movement behaviors within
individual studies represents a further conceptual gap.
Although 113 (18.4%) studies assessed 2 or more movement
behaviors, only 13 (2.1%) assessed sleep, physical activ-
ity, and sedentary behavior within the same study. Impor-
tantly, concurrent assessment of multiple behaviors does
not necessarily constitute an integrated 24hrMB approach.
Such frameworks conceptualize sleep, sedentary behavior,
and physical activity as interdependent components of a
finite 24-hour period, whereby time allocated to one behavior
necessarily influences the time available for others [11].
Accordingly, future research would benefit not only from
assessing a broader range of movement behaviors con-
currently but also from considering analytical approaches
capable of examining their interdependence and potential
behavioral trade-offs [9-11]. Overall, the findings indicate
that the frontline movement behavior literature remains
substantially weighted toward sleep, with comparatively
limited evidence addressing physical activity, sedentary
behavior, or the 3 behaviors collectively. Expanding research
beyond isolated movement behaviors may provide a more
comprehensive account of daily behavioral patterns and their
relationship with mental health in frontline occupational
contexts.
Mental Health Domains and Evidence
Concentrations
Mental health research was concentrated around stress,
depression, anxiety, and burnout. PTSD or trauma, fati-
gue, suicidality, and other mental health domains were
less frequently represented, while well-being was examined
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less often than the principal distress-related domains. This
concentration is consistent with the substantial psycholog-
ical demands associated with frontline work, including
high occupational demands, irregular working patterns, and
potential exposure to distressing or traumatic events [1].
However, it also indicates that current understanding of
mental health in relation to movement behaviors is sha-
ped predominantly by a relatively small number of com-
monly examined psychological domains. Evidence was
also unevenly distributed across combinations of movement
behaviors and mental health domains. The greatest con-
centrations involved sleep in relation to stress (n=248),
depression (n=226), and anxiety (n=208), with sleep also
frequently examined alongside burnout (n=130) and well-
being (n=106). Comparatively fewer studies examined mental
health domains alongside physical activity, while evidence
concerning sedentary behavior was particularly limited across
all mental health domains. Therefore, despite the substantial
overall volume of literature identified, the depth of evidence
varies considerably across movement behavior–mental health
combinations, with much of the existing research concentra-
ted around sleep and common indicators of psychological
distress.
Occupational and Contextual Imbalances
Health care workers accounted for the substantial majority
of the evidence base, representing 76.3% (468/613) of the
included studies. In comparison, considerably fewer studies
examined police and law enforcement personnel (n=55,
9.0%), firefighters (n=42, 6.9%), paramedics and emergency
medical services personnel (n=25, 4.1%), or mixed front-
line worker populations (n=23, 3.8%). This occupational
concentration is important because frontline roles differ
considerably in their operational demands, work schedules,
physical requirements, exposure to potentially traumatic
events, and opportunities for rest and recovery [1,6,33,44].
For example, police work may combine prolonged sedentary
periods during vehicle-based duties, surveillance, or reporting
with intermittent periods of high physical and operational
demand, whereas firefighting and emergency medical roles
may involve different patterns of acute physical exertion,
lifting, equipment carriage, and recovery [45-47]. Such
occupational differences may produce distinct movement
behavior profiles. Consequently, an evidence base dominated
by health care populations may provide a limited under-
standing of how movement behaviors and mental health are
represented across the wider frontline workforce.

The temporal and contextual distribution of the litera-
ture may partly explain this occupational concentration.
More than four-fifths of included studies were published
from 2020 onward, and 175 (28.5%) studies were con-
ducted specifically within a pandemic context. The rapid
expansion of research during this period coincided with
increased attention to the health and well-being of frontline
health care professionals during the COVID-19 pandemic
[48,49]. While this substantially expanded the available
evidence concerning frontline worker well-being, it may
also have contributed to the predominance of health care
populations within the literature. Nevertheless, most studies

(n=430, 70.1%) were conducted under routine or noncrisis
conditions, with comparatively few examining other crisis
contexts (n=6, 1.0%) or natural disasters (n=2, 0.3%). Greater
occupational diversity within future research would therefore
strengthen understanding of movement behaviors and mental
health across different frontline settings. Police, firefighters,
emergency medical personnel, and other frontline groups may
experience distinct combinations of occupational movement,
shift work, operational stressors, and recovery opportunities.
Expanding research across these populations, and across both
routine and crisis contexts, would provide a more compre-
hensive representation of the frontline workforce and enable
greater consideration of occupational and contextual variation
[6,45-47].
Methodological and Measurement
Considerations
The evidence base was characterized by a strong predomi-
nance of cross-sectional research, with 451 (73.6%) studies
using cross-sectional designs, compared with 71 (11.6%)
longitudinal and 54 (8.8%) intervention studies. Similarly,
most studies were association-focused (n=526, 85.8%), while
comparatively few focused on intervention (n=68, 11.1%) or
monitoring (n=19, 3.1%). Cross-sectional studies are valuable
for characterizing patterns and identifying potential relation-
ships within frontline populations; however, they provide
limited insight into temporal relationships or how movement
behaviors and mental health may change together over time
[43]. The comparatively small longitudinal and intervention
literature therefore limits understanding of the temporal
dynamics of movement behaviors and mental health and of
whether modifying movement behaviors may contribute to
changes in mental health domains. Measurement approaches
showed a similarly pronounced imbalance. Self-report was
the primary movement measurement approach in 533 (86.9%)
studies, while 71 (11.6%) combined self-report and objec-
tive methods. Only 9 (1.5%) studies relied exclusively
on objective movement measurement approaches, including
wearable devices, accelerometry, or actigraphy. Although
self-report measures provide practical and scalable meth-
ods for assessing movement behaviors across large and
occupationally diverse samples, comparisons with device-
based measures demonstrate that estimates can be affected
by reporting, recall, and measurement differences [23-25].
Greater incorporation of objective measurement alongside
self-report may therefore provide a more detailed character-
ization of movement patterns within complex and variable
frontline working environments.

Importantly, the use of measurement approaches differed
across movement behavior domains. Self-report predomina-
ted among studies examining sleep (476/538, 88.5%) and
physical activity (133/177, 75.1%), while mixed or objec-
tive approaches represented a greater proportion of the
comparatively small sedentary behavior literature. These
differences demonstrate variation in measurement approaches
across movement behavior domains. Objective measurement
should not necessarily be regarded as a replacement for
self-report, as subjective and objective approaches may
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capture different aspects of movement and sleep [21,23-
25]. Rather, appropriately combining these approaches may
provide complementary information, particularly where the
research question concerns both perceived experiences and
objectively measured behavioral patterns. Where objective
monitoring is used, attention should also be given to device
validity and reporting standardization. Wearable-derived
estimates are not necessarily interchangeable across devi-
ces because sensor characteristics, body placement, sam-
pling parameters, wear protocols, and processing algorithms
can influence derived movement or sleep metrics [50,51].
External validation approaches, including the framework
illustrated by Bačić et al [52] and the broader valida-
tion considerations identified by Giurgiu et al [51], demon-
strate the value of evaluating wearable-derived estimates
against suitable comparator measures under clearly speci-
fied conditions and considering how sensor characteristics
and processing parameters may influence the resulting
metrics. Future studies should therefore report device model,
placement, monitoring duration, wear protocol, processing
procedures, and relevant validation evidence to support
reproducibility and interpretation. These findings also have
implications for digital monitoring within frontline occupa-
tional settings. Wearable and other objective approaches
may enable repeated assessment of movement and recovery
patterns across shifts and changing occupational demands;
however, their value depends on appropriate validation,
transparent reporting, and integration with contextual and
self-reported information [21,22,37,50-52]. Future digital
monitoring research should therefore prioritize validated
devices and metrics, clearly specified monitoring protocols,
and worker-centered implementation that considers feasibil-
ity, acceptability, privacy, and the interpretation of behavioral
or physiological signals within their occupational context.

Future research would therefore benefit from greater
methodological diversity, including longitudinal and
repeated-measures designs, intervention research, and the
considered integration of objective and self-report measure-
ment [21,23-25,43]. Such approaches may be particularly
valuable in frontline settings, where movement behaviors,
occupational demands, work schedules, and opportunities for
recovery can vary considerably within individuals across
shifts and overtime [1,2,8]. Together, these methodologi-
cal developments would enable the field to move beyond
predominantly cross-sectional descriptions of associations
toward a more temporally informed understanding of
movement behaviors and mental health among frontline
workers [43].
Implications for Future Research and
Practice
The findings identify several priorities for advancing research
on movement behaviors and mental health among front-
line workers. First, greater adoption of integrated 24hrMB
approaches is needed. Rather than examining sleep, physical
activity, and sedentary behavior predominantly in isola-
tion, future studies should consider these behaviors concur-
rently and, where appropriate, apply analytical approaches

that account for their interdependence within a finite 24-
hour period. Compositional data analysis and isotemporal
substitution modeling may be particularly valuable in this
regard, as they enable examination of how different alloca-
tions of time across movement behaviors relate to health
domains [9-11]. Such approaches may be especially relevant
in frontline settings, where shift patterns, long working
hours, staffing pressures, and operational demands can
constrain opportunities for sleep, movement, and recovery
[1,6,7]. Second, future research should address the substantial
behavioral and occupational gaps identified in the evidence
base. Greater attention to sedentary behavior is particularly
warranted, alongside continued investigation of physical
activity and the combined contribution of multiple move-
ment behaviors. Research should also extend beyond the
predominantly health care–based literature to include greater
representation of police, firefighters, emergency medical
personnel, and other frontline occupational groups. Given the
differing operational demands and working patterns across
these occupations, greater occupational diversity would help
establish a more comprehensive understanding of movement
behaviors and mental health across frontline contexts.

Methodologically, greater use of longitudinal, repea-
ted measures, and intervention designs would strengthen
understanding of how movement behaviors and mental health
vary over time and across changing occupational condi-
tions. Combining objective movement measurement with
self-report may also provide complementary information by
capturing both behavioral patterns and individuals’ perceived
experiences. These approaches may be particularly useful
for examining within-person variation across work shifts,
rest days, and periods of differing occupational demand.
As longitudinal wearable and repeated-measures datasets
develop, future research could also examine appropriately
validated predictive modeling and AI approaches for
identifying patterns associated with changes in movement
behaviors, recovery, or mental health [22,37]. Such applica-
tions would require robust validation and careful consider-
ation of privacy, acceptability, and ethical implementation
within occupational settings [21,37].

The findings also have implications for occupational
practice. The concentration of evidence around sleep
reinforces the importance of opportunities for adequate
sleep and recovery within frontline work [2,13-15], while
the broader evidence gaps suggest that occupational well-
being strategies should not necessarily consider movement
behaviors in isolation [9-11]. However, the current predom-
inance of cross-sectional and association-focused evidence
limits conclusions regarding which changes to movement
behaviors would improve mental health domains. Accord-
ingly, the present evidence is better positioned to inform
priorities for monitoring and future intervention development
than to support specific behavioral prescriptions. Future
interventions should also recognize that opportunities to
modify sleep, physical activity, and sedentary behavior may
be constrained by shift schedules, staffing arrangements,
workload, and other organizational factors, highlighting
the importance of both individual- and organizational-level
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approaches [1,2,6-8]. Overall, this review uniquely maps
where evidence on movement behaviors and mental health
among frontline workers is concentrated and, importantly,
highlights the relative absence of research adopting an
integrated 24hrMB perspective.
Strengths and Limitations
This review has several strengths. A comprehensive search
strategy was applied across 6 electronic databases and
updated on July 30, 2026, to capture recently published
evidence, resulting in a large evidence base of 613 studies.
Screening procedures incorporated independent assessment
of subsets of records by additional reviewers across screen-
ing stages, with disagreements resolved through discussion
and consensus. Data charting was completed for all included
studies by 1 reviewer (AS), with independent charting of
random subsets by additional reviewers (GH-B and EC) and
100% agreement within the overlapping sample. The use of
non–mutually exclusive coding for movement behaviors and
mental health domains enabled studies examining multiple
domains to contribute to each relevant category, providing
a more detailed representation of the breadth and over-
lap of the evidence base. Evidence mapping further ena-
bled identification of areas of research concentration and
relative scarcity across movement behavior and mental health
domains. Stakeholder consultation contributed to refinement
of the review questions and eligibility criteria and supported
interpretation of the findings and evidence gaps. The review
followed JBI guidance for scoping reviews, was reported
in accordance with PRISMA-ScR recommendations, and
was guided by a previously published protocol, supporting
methodological transparency and reproducibility [29,30,32].

Several limitations should also be considered. First,
gray literature, citation searching, and other supplemen-
tary source searching were not undertaken. The review
therefore primarily represents evidence indexed in the 6
searched databases and may not capture relevant unpublished,
nonindexed, or otherwise unretrieved studies. Second, formal
critical appraisal of individual studies was not undertaken.
Critical appraisal is not a mandatory component of scop-
ing review methodology where the objective is to map the
extent, characteristics, and distribution of an evidence base
rather than to determine intervention effectiveness or estimate
the strength or certainty of effects [29]. Accordingly, the
findings describe the volume and distribution of research and
should not be interpreted as indicating the methodological
quality or strength of evidence within individual domains.
Third, substantial heterogeneity existed across the included
literature in occupational populations, movement behaviors,
mental health constructs, study designs, and measurement
approaches. Although this breadth was appropriate to the
scoping review objectives, it limits direct comparison across
studies and means that studies contributing to the same broad
domain may have operationalized constructs differently.

The mental health categories were iteratively refined
during charting to accommodate the range of constructs

encountered, and some domains grouped within the broader
“other mental health” category were necessarily heteroge-
neous. Similarly, broad measurement categories were used
to map movement measurement approaches and do not
capture all differences in instruments, devices, protocols,
or measurement quality. The predominance of cross-sec-
tional and self-report methodologies within the evidence
base limits causal inference and understanding of within-
person behavioral variability over time [23-25,43]. The
distribution of the underlying evidence base should be
considered when interpreting the review findings. Research
was disproportionately concentrated within health care
populations, sleep-focused studies, cross-sectional designs,
and self-report measurement approaches. Consequently, the
mapped evidence does not represent all frontline occupations,
movement behaviors, or methodological approaches equally.
Furthermore, because this review mapped the presence and
distribution of movement behavior and mental health domains
rather than synthesizing the direction, magnitude, or statistical
significance of associations, the findings should not be
interpreted as evidence that particular movement behaviors
cause, protect against, or worsen specific mental health
domains. Finally, because wearable technologies, psycho-
physiological monitoring approaches, and digital health
applications continue to evolve rapidly, the findings should
be interpreted as reflecting a developing evidence base rather
than a static body of literature [21,22,37].
Conclusions
This scoping review identified a large but unevenly dis-
tributed evidence base examining movement behaviors
and mental health among frontline workers. Research
was concentrated on health care populations, sleep-focused
studies, cross-sectional and association-focused designs,
and self-report measurement approaches. Physical activ-
ity, sedentary behavior, integrated 24hrMB approaches,
non–health care frontline occupations, and longitudinal
and objective methodologies remained underrepresented.
Evidence was also concentrated around stress, depression,
and anxiety, particularly in relation to sleep. By map-
ping movement behavior and mental health domains as
overlapping rather than mutually exclusive categories, this
review provides a detailed representation of where evi-
dence is concentrated and where substantive behavioral,
occupational, and methodological gaps remain. The present
evidence is better suited to informing priorities for occu-
pational monitoring and future intervention development
than to supporting specific behavioral prescriptions. Future
research should broaden the behavioral and occupational
scope of the field and examine the interdependence of
movement behaviors within constrained occupational time
budgets. Developing this evidence base may support a more
comprehensive understanding of how movement behaviors,
occupational demands, and mental health intersect across the
24-hour day.
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