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A B S T R A C T

Background: Numerous studies examining 24-h movement behaviours have been exponentially published glob-
ally. However, no comprehensive reviews summarized and synthesized the evidence on the Chinese population.
This review aimed to map the most recent research state and fill the gaps related to 24-h movement behaviours in
the Chinese population.
Methods: Five electronic databases (Web of Science, PubMed, Scopus, EBSCOhost, and CNKI (Chinese database))
were searched from their inceptions through October 2023. Quantitative studies published in English and/or
Chinese were included if they were related to 24-h movement behaviours in the Chinese population.
Results: From 9431 documents screened, 53 met the inclusion criteria. All the included studies were published
between 2019 and 2023, showing a notable increasing trend over the years. Most studies used cross-sectional
designs (96.2 %) and self-reported measures (56.6 %). Nearly all the studies targeted general healthy popula-
tion (96.2 %), especially children and adolescents (64.2 %). The main three research topics observed were health
outcomes (81.1 %), prevalence (66.0 %), and correlates (15.1 %) of 24-h movement behaviours.
Conclusion: 24-h movement behaviours in the Chinese population has been an increasingly important research
topic in the literature, with predominant focus on children and adolescents (study population), self-report
measure (measurement), cross-sectional design (study design), guidelines adherence (study topic), and health
outcomes examination (study topic). These findings delineate a research landscape in the Chinese population,
and highlight the research gaps needed to be addressed. Future studies are suggested to target these research
gaps, expanding evidence base for the Chinese populations. For instance, more studies using device-based
measures, longitudinal or interventional designs, as well as qualitative and mixed-methods approaches are
required.

1. Introduction

Physical activity, sedentary behaviour and sleep (collectively
referred to 24-h movement behaviours) are co-dependent behaviours
making up the whole 24-h day.1,2 A large number of studies have
demonstrated that the mutually exclusive and exhaustive nature of these

behaviours results in an equal and opposite change in either of the be-
haviours if there is an increase in time spent in one behaviour.3–6

Accordingly, there has been a shift in studying these behaviours in
combination given that no single behaviour can buffer the adverse ef-
fects of the others.7,8 While independent health benefits of sufficient
physical activity,9,10 limited sedentary time,9,11 and optimal sleep
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duration12,13 have been studied, increasing evidence shows that their
combined effects on physical, cognitive, and mental health would be
stronger than either of these behaviours in isolation.14–19

Currently, research has been increasingly focused on studying 24-h
movement behaviours using an integrative perspective.20–22 To ach-
ieve using the integrative approach, researchers primarily tend to use
either the 24-h movement guidelines (as a research paradigm)23–26 or
compositional data analysis.27–29 Studies based on the 24-h movement
guidelines focus on examining the proportion of meeting the guidelines
and the associations with factors and health outcomes. By contrast, the
compositional data analysis can be used to examine the effect of real-
locations between time spent in physical activity, sedentary behaviour,
and sleep on various health indicators. These two research methods help
researchers accumulate a great deal of evidence regarding 24-h move-
ment behaviours, including measurement and assessment,30–32 preva-
lence and trends,33–35 correlates and determinants,36–38 health
outcomes and interventions.39–43 Of note, the accumulated evidence
predominantly stems from studies conducted in high-income countries,
especially in those that have developed the 24-h movement guidelines
such as Australia and Canada.23–25,44 On the contrary, studies conducted
in the low- and middle-income countries (LMICs) are relatively scarce,
highlighting the need for examination of the evidence on 24-h move-
ment behaviours in such countries and regions. As one of the LMICs,
China has been suffering from the health burden of unhealthy 24-h
movement behaviours over the past decades.45,46 Recent surveys show
that the prevalence of meeting the 24-h movement guidelines is
extremely low in the Chinese population, indicating unhealthy move-
ment behaviours. For example, a survey based on the 2017 Youth Study
in China of 114,072 children and adolescents found that only 5.12 % of
them met all three 24-h movement guidelines.47 Similarly, a survey of
2002 Chinese participants reported that only 15.1 % of adults met all
three guidelines.48 These concerning data demonstrate a need to
enhance 24-h movement behaviours in the Chinese population for
health promotion.

In response to significant public health challenges, the Chinese
government has launched initiatives to ease adverse health impacts and
address related issues, such as the Healthy China 2030 Blueprint49 and
the National Fitness Program (2021–2025).50 These key policy initia-
tives highlight the importance of encouraging healthy lifestyles (e.g.,
24-h movement behaviours) as a primary strategy for health improve-
ment, with a strong political willingness and long-lasting commitment.
To better achieve the goals and guide future research, it is important to
know what the current situation is regarding the 24-h movement be-
haviours literature in the Chinese population as it would provide valu-
able guidance and potential enhancements to the effectiveness of planed
actions.

In addition, over the past decade, epidemiological studies of physical
activity, sedentary behaviour, and sleep have been on the rise. Several
previous reviews have examined the prevalence, correlates, and health
outcomes of these movement behaviours in isolation in the Chinese
population.51–53 Concurrently, while there has been consistent growth
in literature addressing 24-h movement behaviours,47,54 no review has
been conducted to examine the entire 24-h movement behaviours in the
Chinese population. Scoping reviews are a useful method for mapping
the evidence in a given research area, which is useful in identifying gaps
in the literature and prioritized areas for future research, policy and
practice.55 Therefore, the aim of this scoping review was to map the
evidence on 24-h movement behaviours in Chinese population.

2. Materials and methods

This scoping review adhered to established process for conducting
such a study.56,57 The process includes six stages: Stage 1 focuses on
identifying the research question (Introduction), such as clearly state the
research question, purpose, and specify population, concept, and
context; Stage 2 involves identifying relevant studies (Methods),

developing a plan for where to search, which terms to use, which sources
to search, time span, and language; Stage 3 encompasses study selection
(Methods), defining the eligibility criteria and selection process; Stage 4
involves charting the data (Results), a “narrative review” or “descriptive
analytical” method is adopted to extract contextual or process-oriented
information from each study; Stage 5 focuses on summarizing and
reporting the findings (Discussion), discussing the findings as they relate
to the research purpose and implications for future study, practice and
policy; Stage 6 involves consultation (Conclusion), such as incorporates
knowledge from experts and other key stakeholder.

2.1. Search strategy

The databases searched included Web of Science, PubMed, Scopus,
EBSCOhost, and CNKI covering studies from their inception to October
2023. The search strategy incorporated two main keywords: “24-h
movement behaviours” and “Chinese population”. The detailed search
strategies used for each database can be found in Supplementary
Table S1. Additionally, the reference lists of the included studies and the
authors’ personal library were screened to identify any eligible records.
All records were imported into the EndNote X9 software (Thomson
Research Soft, Stanford, CA, USA) for screening. After removing the
duplicates, two authors (JH and HF) independently screened the titles
and abstracts of identified records. They then screened the full text of
potential records and identified eligible studies for inclusion in this
scoping review. Any disagreements between these authors were
resolved through discussion with the third author (SC) until agreement
was reached.

2.2. Eligibility criteria

Studies meeting the following criteria were included in this scoping
review: 1) studies targeting the Chinese population living in China; 2)
studies focusing on 24-h movement behaviours, including physical ac-
tivity, screen time and sedentary behaviour (children and adolescents)
or sedentary behaviour (adults), and sleep; 3) based on the Framework
for Viable Integrative Research in Time-Use Epidemiology (VIRTUE frame-
work),2 studies quantitatively examining or studying correlates/deter-
minants, prevalence, measurement, and outcomes related to 24-h
movement behaviours; 4) observational (e.g., cross-sectional, longitu-
dinal) and/or experimental (interventional) studies; 5) peer-reviewed
articles published in either Chinese or English. Studies were excluded
if they targeting the Chinese population residing outside of China or if
they were literature reviews, commentaries, conference abstracts, or
editorials.

2.3. Data extraction

The following information was extracted from each included study:
1) general details, including first author names and year of publication,
2) sample characteristics encompassing gender, age, sample size, and
subpopulation groups (e.g., preschool children, children and adoles-
cents, adults, older adults), 3) study design (e.g., cross-sectional, longi-
tudinal, experimental) and sampling methods, 4) study measurement
details, including measurement methods (e.g., self-administered, de-
vice-based) and measurement tools, 5) study topics including corre-
lates/determinants, prevalence, measurement, and outcomes associated
with 24-h movement behaviours. Data extraction was independently
performed by two authors (JH and HF). Any discrepancies between
these authors were resolved through discussion, with consensus reached
with the involvement of the third author (SC).

2.4. Data synthesis

Descriptive analysis (such as frequency, percentage) was used to
synthesize the extracted data. Specifically, we counted the number of
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publications per year on 24-h movement behaviours in the Chinese
population, and the number and proportion of publications for different
study designs, age groups, groups with health conditions, measurement
tools, correlates, and health indicators. For example, age groups were
classified as preschool children, children and adolescents, adult, and
older. Based on the VIRTUE framework,2 correlates of 24-h movement
behaviours were grouped into socio-demographic, behavioural and
lifestyle, environmental and knowledge factors. Health outcomes were
further categorized as health and functioning, psychological, behav-
ioural and lifestyle, and skills and abilities. The prevalence of meeting
the entire 24-h movement guidelines was summarized separately ac-
cording to different age groups.

3. Results

3.1. Study selection

A total of 9431 records were identified through searches of five
electronic databases. Following the removal of 4330 duplicates, the
remaining 5101 articles were screened based on their title and abstract.
Of these, 5032 were excluded for not meeting the eligibility criteria.
Subsequently, 59 articles underwent full-text screening, and 49 of them
met the inclusion criteria. Four additional studies were identified
through manual searches, leading to a final inclusion of 53 articles in
this scoping review (Fig. 1).

3.2. General bibliometric information of the included studies

As shown in Fig. 2, all the included studies spanned from 2019 to
2023, witnessing a notable increase in publications on 24-h movement
behaviours in the Chinese populations over the years. Following the
publication of two articles in 2019 58, 59, there has been a sharp increase
in publications in subsequent years, peaking at 20 articles in 2022.
Despite the study search being conducted in October 2023, the number
of studies remained substantial in this year.

The characteristics of the study design and sample are presented in
Table 1. Out of the 53 included studies, 51 used a cross-sectional design,

whereas two utilized a longitudinal design. The total sample sizes of the
included studies ranged from 99 to 114,072, totalling 510,667 partici-
pants. Seven out of the 53 studies conducted secondary data analyses of
national surveys using nationally representative samples, including the

Fig. 1. Flow chart of the study selection.

Fig. 2. Yearly publication number of studies on 24-h movement behaviours.

Table 1
Characteristics of the study design and sample.

Categorization No. of studies %

Study Design
Cross-sectional studies 51 96.2 %
Longitudinal studies 2 3.8 %

Sample by sex
Female and male 53 100 %

Sample by health condition
General population 51 96.2 %
People with health conditions 2 3.8 %

Sample by age
Preschool Children 10 19.2 %
Children and Adolescents 34 64.2 %
Adults 8 15.4 %
Older Adults 1 2.4 %
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Physical Activity and Fitness in China—The Youth Study,47 the China
National Nutrition and Health Surveillance in 2010–2012,60 the Pre-
school Children National Fitness Status Survey,61 the China Common
Disease and Risk Factor Surveillance among Students,62 the National
Fitness Status Survey in 2020,63 and the National Health Lifestyle
Intervention Program.64

All the included studies comprised participants of both sexes, with
females accounting for 50.3 % of the total sample. Regarding studied
population subgroups, 51 studies focused on the generally healthy
population, while two studies each targeted children with autism spec-
trum disorder and children and adolescents with intellectual
disability.65,66 Regarding sample age groups, 34 studies involved chil-
dren and adolescents, 10 targeted preschool children, eight concerned
adults, and only one contained older adults.67

3.3. Measurement of 24-h movement behaviours

Measurement and assessment methods used in the included studies
are summarized in Fig. 3. Self-report questionnaires were the predom-
inant measure (n = 30), followed by device-based measures (n = 9) and
parental report questionnaires (n = 3). Of note, 11 studies used mixed
methods, with six studies incorporating both device-based and parental
report measures, and five utilizing both device-based measures and self-
report questionnaires. Several specific questionnaires were commonly
used, including the International Physical Activity Questionnaire (IPAQ)
and the Pittsburgh Sleep Quality Index (PSQI). Furthermore, some
studies used self-administered questions or selected items from the
standardized surveys (public data), such as the Health Behaviour in
School-aged Children Survey47,68 and the China National Nutrition and
Health Surveillance.60

3.4. Study topics of 24-h movement behaviours research

Three main research topics, including correlates/determinants,
health outcomes, and time-use composition are identified in this review
(Table 2 and Fig. 4). Eight out of 53 included studies examined the
correlates/determinants of 24-h movement behaviours (i.e., guidelines
adherence) and were categorized into four major categories: socio-
demographic (n = 8), behavioural and lifestyle (n = 1), environmental
(n = 1), and knowledge (n = 1). Some studies examined multiple cor-
relates, resulting in a total exceeding eight.61 In terms of health out-
comes, 43 studies examined the relationships between 24-h movement
behaviours and various health outcomes, categorized as follows: health
and functioning (n = 23), psychological (n = 15), behavioural and
lifestyle (n = 4), and skills and abilities (n = 3). Health and functioning
outcomes primarily encompassed measures related to overweight or
obesity, such as body mass index (BMI), weight status, and body
composition. Psychological outcomes primarily included anxiety and
depression. Behavioural and lifestyle outcomes encompassed internet
addiction, smartphone addiction, and bullying. Skills and abilities

outcomes primarily focused on physical fitness and fundamental
movement skills. For the research topic of time-use composition, 35
studies reported the prevalence of meeting the three 24-h movement
guidelines. Specifically, the prevalence of adherence to 24-h movement
guidelines varied from 2.9 % to 16.4 % in preschool children (n = 6),
0.3 %–26.1 % in children and adolescents (n = 25), 15.1 %–27 % in
adults (n = 3), and 1.61 % in older adults (n = 1).67

4. Discussion

4.1. Findings summary

To the best of our knowledge, this is the first scoping review to
summarize the current evidence on 24-h movement behaviours research
in the Chinese population. The key findings of this review are as follows.
First, since 2019, there has been growing research attention on 24-h
movement behaviours in the Chinese population. Second, children and
adolescents were the main study population, and most of the studies
adopted self-report measures and a cross-sectional design. Third, the
prevalence of meeting the 24-h movement guidelines in the Chinese
population was relatively low and greatly varied across age groups.
Finally, according to the VIRTUE framework,2 studies focusing on the
prevalence and level, and health outcomes emerged as the two dominant
research topics, whereas relatively limited studies examined correlates.
These findings can provide meaningful messages for guiding future
research and practice in the field of 24-h movement behaviours.

4.2. Trends in publications of 24-h movement behaviours studies

The increasing number of research publications (between 2019 and
2023) in 24-h movement behaviours suggests a growing research in-
terest in the Chinese population. Since the first physical activity study
using compositional data analysis was published in 2015,69 and the
release of the first 24-h movement guidelines in 2016 25, research on
24-h movement behaviours has become an important topic in the public
health related research. These two milestone studies laid the scientific
foundations for subsequent research on 24-h movement behaviours.
Inspired by these studies, the first set of 24-h movement behaviour
studies in the Chinese population was published in 2019.58,59 Since the
development in the research field, our scoping review found there were
53 studies on 24-h movement behaviours in the Chinese population,
demonstrating significant research attention and commitment. Of note,
few included studies employed compositional data analysis. This may
limit quantitative understanding of the effects of interactions between
physical activity, sedentary behaviour and sleep and their impact on
health outcomes in the Chinese population. Moreover, while the
included studies were conducted with the Chinese population, most ofFig. 3. Frequency of measurements of 24-h movement behaviours.

Table 2
Number of studies examining the correlates and outcomes of 24-h movement
behaviours.

Categorization Correlates (n = 8) Categorization Outcomes (n =

43)

No. of
studies

% No. of
studies

%

Socio-
demographic
factors

8 100
%

Health and
functioning

23 53.5
%

Behavioural and
lifestyle factors

1 12.5
%

Psychological
outcomes

15 34.1
%

Environmental
factors

1 12.5
%

Behavioural and
lifestyle outcomes

4 9.5
%

Knowledge factors 1 12.5
%

Skills and abilities 3 7.1
%

Note. Some studies examined multiple correlates/outcomes, resulting in a total
exceeding 8/43.

J. Huang et al.
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them adhered to the Canadian 24-h movement guidelines. This finding
implies that researchers should develop 24-h movement guidelines
tailored specifically for the Chinese populations, as this would be an
effective framework or approach to promote healthy movement be-
haviours in China.70

4.3. Designs and measures of 24-h movement behaviours studies

The results of this review indicated that nearly all the included
studies used a cross-sectional design. This finding is consistent with
previous reviews on physical activity or/and sedentary behaviour in
Asian countries, such as Indonesia, Thailand, and Bangladesh.71–73

Given the limited time and funding invested in physical activity related
research in LMICs, including China, it is understandable that
cross-sectional studies involving 24-h movement behaviours are more
feasible. Although cross-sectional designs offer some advantages, they
can hardly establish cause-and-effect associations, thereby limiting the
certainty of evidence. Therefore, more 24-h movement behaviours
studies using longitudinal or interventional study designs are need.
Additionally, qualitative or mixed-method designs were not observed in
the included studies of this review. Qualitative or mixed-method designs
can contribute to a deeper understanding of interpreting 24-h movement
behaviours. Although, several studies have begun to examine 24-h
movement behaviours using mixed methods, these studies are not spe-
cifically targeted the Chinese population.74,75 Hence, future research on
24-h movement behaviours in the Chinese population should consider
using diverse research methods to accumulate enriched evidence base.

Similar to previous reviews that explored physical activity or/and
sedentary behaviour in specific populations,53,72 our review found that
self-reported questionnaires were the most widely used instrument to
assess 24-h movement behaviours. Although the limitations of
self-reported questionnaires have been clearly documented (e.g., mea-
surement errors, social desirability bias),76 their widespread use in
population-based surveys remains internationally popular.77,78 By
contrast, device-based measures (e.g., accelerometers, pedometers) can
provide more reliable and valid data. However, only a few studies in this
review used device-based measures to assess 24-h movement behav-
iours. Several studies suggested that researchers in high-income coun-
tries were more likely to use device-based measures,79,80 possibly due to
greater investments in their research compared to those conducted in
LMICs.73 While device-based measures have some inherent disadvan-
tages in assessing particular types of screen time, such as television
viewing, they hold strong potential for the use in large-scale studies,
surveillance, and monitoring. It is therefore suggested that, if possible,
future studies should consider incorporating device-based measures to
assess 24-h movement behaviours in the Chinese populations.

4.4. Study populations in 24-h movement behaviour studies

Children and adolescents were the most commonly studied popula-
tion group in 24-h movement behaviour studies in the Chinese popula-
tion. This finding is in agreement with the international research trend
in 24-h movement behaviours research.33,41 Two potential reasons can
be proposed for this pattern. The first one is that the initial 24-h
movement guidelines were designed for children and adolescents and
were released in 2016 25, whereas the guidelines for adults were pub-
lished in 2020.81 Second, children and adolescents are a priority popu-
lation for public health and physical activity related research globally,82

which may have influenced the emphasis on this population in 24-h
movement behaviours research. Taken together, these reasons may
explain why the included studies prioritized children and adolescents
over adults or other study populations.

Moreover, the majority of the included studies (96 %) in this review
focused on general healthy population while only a few studies targeted
people with health conditions.65,66 This finding is consistent with a
recent scoping review examining sedentary behaviour in the Chinese
population.53 One possible reason may be that conducting research on
the general healthy population is more convenient in terms of research
procedures (e.g., ethics application and sample recruitment) compared
to the studies involving people with health conditions. The Canadian
24-h movement guidelines declare that these recommendations are also
appropriate for people with disabilities or medical conditions,25 but
there are currently only a handful of studies globally that focused on
24-h movement behaviours in people with health conditions. For
instance, a recent systematic review found that only approximately 24
studies worldwide have examined 24-h movement behaviours in people
with disabilities,83 which is substantially fewer than those involving
generally healthy population. Given these observations, researchers
should focus more on people with health conditions and further examine
the applicability and trustworthiness of the 24-h movement guidelines
in this group.

4.5. Study topics in 24-h movement behaviours studies

Based on the VIRTUE framework,2 the current review summarized
the research topics of the studies included in this review. Findings
indicate that studies on prevalence and health outcomes of 24-h
movement behaviours were predominant, followed by correlates,
which is similar to previous research on physical activity, sedentary
behaviour, and sleep epidemiology conducted in isolation.71,84,85

Indeed, these three domains also represent the greatest interests of
scholars in the field of time-use epidemiology research.64,71,84,85

In the present review, the prevalence of meeting 24-h movement

Fig. 4. Prevalence of meeting the 24-h movement guidelines.
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guidelines was relatively low in the Chinese population across different
age groups and varied greatly among the studies. Specifically, the
prevalence of meeting 24-h movement guidelines ranged from 2.9 % to
16.4 % in preschool children, 0.3 %–26.1 % in children and adolescents,
15.1 %–27 % in adults, and 1.61 % in older adults. The relatively low
compliance rate may be attributed to changes in people’s lifestyles over
the past decade with China’s rapid economic development, such as the
popularity of electronic devices, changes in transportation modes, and
increased pressure from work and school, leading to an increase in
physical inactivity and sedentary behaviour.86 Similar variation in the
prevalence of meeting 24-h movement guidelines has been reported in a
previous systematic review using global samples.33 Such variations in
the prevalence may be owing to the use of different instruments to assess
24-h movement behaviours across age groups.

A majority of the included studies in this review examined the as-
sociation between 24-h movement behaviours and health outcomes,
with a particular emphasis on health and functioning (e.g., physical
fitness, overweight/obesity) and psychological health (e.g., anxiety,
depression). This finding is consistent with previous studies of 24-h
movement behaviours in other countries.16,20 This finding was ex-
pected as physical and mental health outcomes are of great public health
importance for governments and researchers globally, particularly
among children and adolescents. In response to these health problems,
the Chinese government has implemented various measures, such as
promoting physical activity participation70 and the National Fitness
Program.50

Regarding the correlates of 24-h movement behaviours in the Chi-
nese population, the most studies focused on sociodemographic factors
(e.g., age, gender, education level), while only a very limited number
assessed factors from other domains, such as behaviour and lifestyle,
environment, and knowledge. This finding is supported by previous
reviews,33 and may be attributed to the relative ease of data collection
for sociodemographic factors. Furthermore, this finding is also similar to
the evidence from previous research on sedentary behaviour in the
Chinese population,53 indicating that sociodemographic factors have
become central in 24-h movement behaviours research. However, it is
important to note that sociodemographic factors are non-modifiable
variables, limiting the potential to change 24-h movement behaviours.
Collectively, it is clear that future studies should aim to explore a wider
range of factors affecting 24-h movement behaviours from different
domains, especially those that are modifiable (e.g., motivation, support,
knowledge). A comprehensive understanding of the complex in-
teractions between movement behaviours and different factors can help
provide more robust evidence for future interventions.

4.6. Strengths and limitations

Some study strengths of this scoping review are worth mentioning.
First, this review included studies published in English or Chinese,
which expands the pool of eligible studies. Second, this review outlines
research topics on several aspects including prevalence, health out-
comes, and determinants/correlates based on the VIRTUE framework.2

Third, while there is increasing evidence on the topic from high-income
countries, this review maps the evidence from one of the LMICs (i.e.,
China). However, some limitations this review should be acknowledged.
Due to the inherent heterogeneity (e.g., different measures and different
age groups) for 24-h movement behaviours research in China, an
in-depth evaluation of each study was not possible. As a result, this re-
view primarily described the relevant characteristics of the included
studies.

4.7. Recommendations for future research

Based on the above analysis, some recommendations can be pro-
posed for future research in the Chinese population.

4.7.1. Recommendation 1: development of comprehensive surveillance and
monitoring systems for 24-h movement behaviours

Owing to the beneficial associations 24-h movement behaviours and
health indicators,16,87,88 it is necessary to establish a surveillance and
monitoring system to identify “at-risk” population who have unhealthy
24-h movement behaviours, thereby facilitating target interventions to
improve population health. Similar to the National Fitness Surveillance
andMonitoring Project in China,89 relevant stakeholders should conduct
periodic surveillance on the 24-h movement behaviours of the Chinese
population. In addition, a 24-h movement behaviours database of the
Chinese population should be established based on the surveillance and
monitoring systems. These efforts would provide valuable data to re-
searchers and policymakers to improve behavioural health in the Chi-
nese population.

4.7.2. Recommendation 2: strengthening and extending the evidence base
according to the VIRTUE framework

Guided by the VIRTUE framework,2 the present review identified
main topics of research on 24-h movement behaviours in the Chinese
population encompassed health outcomes, time-use composition, and
correlates/determinants. However, in addition to these aspects, the
VIRTUE framework also includes methods (e.g., measurement, surveil-
lance, and data processing) and time-use interventions (e.g., using
behavioural, environmental, or policy interventions to achieve the
optimal time-use balance).2 Therefore, future research is encouraged to
conduct research that receives less attention according to this frame-
work such as time-use interventions. This proliferation would benefit
the 24-h movement behaviours research in the Chinese population.

4.7.3. Recommendation 3: development of 24-h movement guidelines for
the Chinese population

Researchers predominantly rely on the Canadian guidelines to
conduct 24-h movement behaviours research in the Chinese population.
Taking the country-specific contextual factors into account, there is an
urgent need for policymakers, scholars and relevant stakeholders to
develop 24-h movement guidelines tailored specifically for the Chinese
population. The development process of guidelines should be scientific,
rigorous and transparent to ensure high-quality evidence. Therefore, it is
imperative to collect the existing scientific literature on physical activ-
ity, sedentary behaviour, and sleep in the Chinese population as the
foundational evidence for formulating the Chinese 24-h movement
guidelines. However, the development of the Chinese 24-h movement
guidelines is only the first step. Subsequently, researchers should
conduct more relevant studies in the Chinese people based on these
guidelines.

4.7.4. Recommendation 4: implementation of 24-h movement behaviours
interventions

This review did not find any intervention studies aimed to improving
the 24-h movement behaviours in the Chinese population. Due to the
real-world complexity and contextual differences, interventions to
improve the 24-h movement behaviours face certain challenges. Most
interventions, to date, in the Chinese people targeted one or two
movement behaviours rather than addressing the entire 24-h movement
spectrum.90 To promote physical activity and sleep and reduce seden-
tary behaviour in the Chinese population, collaborative efforts are
needed to design and develop a comprehensive intervention protocol.
There is also a need to develop family, school, and community-based
intervention strategies to support healthy 24-h movement behaviours
in the Chinese population.

4.7.5. Recommendation 5: expanding the study populations within 24-h
movement behaviours research

To date, 24-h movement behaviours research has predominantly
focused on the general healthy population, especially children and ad-
olescents. Future studies, therefore, should expand their focus to include
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other age groups, such as adults and older adults. With China’s popu-
lation aging, promoting healthy aging has become a pivotal initiative of
the Chinese government. Thus, increasing research on the 24-h move-
ment behaviours of older adults could significantly contribute to
achieving this objective. Moreover, current evidence on 24-h movement
behaviours in populations with special needs, such as individuals with
disabilities or chronic diseases, is extremely limited. These groups
typically have higher health risks and demonstrate lower adherence to
the 24-h movement guidelines. Therefore, it is crucial for future research
to prioritize these subpopulations.

5. Conclusions

This scoping review provides a comprehensive summary of the evi-
dence from studies on 24-h movement behaviours in the Chinese pop-
ulation, providing a knowledge base for future research direction and
policy development. This review reveals an increasing trend in the
number of articles published on 24-h movement behaviours in recent
years, with a predominant focus on children and adolescents, self-report
measure, cross-sectional design, guidelines adherence, and health out-
comes. However, there remains much space for improvement in current
research on 24-h movement behaviours, particularly in terms of study
design, study populations, measurement methods, and study topics. By
implementing the recommendations provided in this review, future
studies may provide more robust evidence necessary to inform public
health efforts aimed at promoting healthy 24-h movement behaviours in
the Chinese population.
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