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Objective: This study examines three decades of research progress on the correlates and determi-
nants of physical activity in China, by analyzing the trends and characteristics of publications from
1990 to 2019. Methods: A systematic review was conducted by the Global Observatory of Physical
Activity on physical activity publications globally between 1950 and 2019, of which 162 publica-
tions on correlates and determinants of physical activity in China were included in this study. Key
variables analyzed were: types of correlates and determinants, study design, age group, instruments
measuring physical activity, first author’s affiliation, geographical characteristics of the study popu-
lation’s distribution, and publication decade. Results: The number of publications on the correlates
and determinants of physical activity in China has shown an increasing trend since the first one
was identified in 1998. Most publications were cross-sectional studies (79.6%), about eight times
more than cohort studies. Most publications focused on individual-level correlates and determinants
(72.8%) of physical activity. Regarding study population, most studies selected participants from
economically developed cities and few took place in smaller cities. Children 0-9 years were the age
group with the least number of studies identified. Questionnaires were the most common measure-
ment tool (72.2%). Conclusions: Despite a marked increase in the number of publications over three
decades, research efforts remain characterized by persistent homogeneity, underscoring the need for
more cohort studies, broader geographical representation, balanced attention across age groups and
different layers of correlates and determinants.

Keywords: Physical activity; Physical activity research; China; Correlates; Determinants.

RESUMO

Objetivo: Esse estudo avalia o progresso de trés décadas na pesquisa sobre os determinantes e fatores associa-
dos a inatividade fisica na China, ao analisar tendéncias temporais e as caracteristicas dos artigos publicados
entre 1990 e 2019. Métodos: Uma revisio sistemdtica foi conduzida pelo Observatirio Global de Atividade
Fisica identificando publicages na drea de atividade fisica e saiide entre 1950 e 2019 na China, das quais
162 foram sobre os determinantes e fatores associados a inatividade fisica. As principais varidveis analisa-
das foram: tipos de determinantes e fatores associados investigados, delineamento do estudo, grupos etdrios
investigados, instrumentos usados para avaliar a atividade fisica, afiliacdo do primeiro autor, caracteristicas
geogrdficas da populacdo em estudo e década da publicagio. Resultados: O niimero de publicagbes sobre os de-
terminantes e fatores associados & inatividade fisica na China mostrou uma tendéncia crescente desde a pu-
blicagio do primeiro artigo em 1998. A maioria dos estudos utilizou um delineamento transversal (79,6%),
cerca de oito vezes mais frequentes do que estudos de coorte. A maioria das publicaces (72,8%) avaliou
determinantes e fatores associados & inatividade fisica no nivel individual. Em termos da populagio em es-
tudo, a maioria das pesquisas foram conduzidas em cidades grandes, com maiores niveis de desenvolvimento.
Criangas de 0 a 9 anos de idade foram o grupo com menor niimero de estudos identificados. Os questiondrios
Jforam os instrumentos mais usados (72,2%). Conclusies: Apesar de um marcado aumento na quantidade de
publicagies sobre determinantes e fatores associados a inatividade fisica na China nas ultimas trés décadas, as
pesquisas sdo caracterizadas por uma persistente homogeneidade, destacando-se a necessidades de mais
estudos de coorte, ampliagio da representagio geogrdfica dos estudos, atengio balanceada entre os
diferentes grupos etdrios e a investigagdo de diferentes camadas de determinantes e fatores associados &
inatividade fisica.

Palavras-chave: Atividade  fisica; Pesquisa em atividade fisica; China; Fatores associados; Determinantes.
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Introduction

Physical inactivity is responsible for more than 5 mil-
lion deaths per year worldwide'. Globally, more than a
quarter of adults and 80% of adolescents are physically
inactive®. Although some progress has been noted in
terms of physical activity (PA) surveillance, research,

and policy worldwide®??, physical inactivity levels re-

main high, and it is unlikely the World Health Orga-
nization target of a 15% reduction in the prevalence
of inactivity by 2030" will be achieved™. The preva-
lence of physical inactivity, particularly in leisure time,
is concerning, particularly in low- and middle-income
1516 where most of the world’s population
lives. Although physical inactivity is often regard-

countries

ed as an individual’s issue, it also exerts considerable
consequences at the societal level. In 2013, physical
inactivity cost healthcare systems $53.8 billion glob-
ally’’. In China, the cost of physical inactivity to the
country’s healthcare system was estimated to be more
than $4.8 billion in 2013, while engaging in mod-
erate-to-vigorous PA may lead to potential reductions
in healthcare utilization, healthcare expenditures, and
household financial risk®®, a study also estimated that a
reduction of 10% in the prevalence of physical inactiv-
ity in Canada could save their healthcare system $2.6
billion between 2015-2040. Enhancing PA levels has
increasingly become an effective means to addressing
global health and social issues”. Thus, understanding
the capacity for PA globally and in individual countries
is essential. However, few studies have systematically
reviewed and analyzed PA and health research, partic-
ularly in low- and middle-income countries.

The Global Observatory for Physical Activi-
ty (GoPA!)® is an independent evidence- and ex-
pert-based surveillance system that monitors PA sur-
veillance, research, and policy. A PA report card for
each country has been published periodically by GoPA!
In 2021, GoPA! published a systematic review on the
progress in PA research globally from 1950 to 2019,
They found substantial disparities in research capaci-
ty. It is most visually visualized in the number of PA
publications, while the overall publication rate in the
field worldwide was almost 0.46 articles per 100,000
inhabitants, the publication rate in Southeast Asia was
only 0.04 articles per 100,000 inhabitants™.

A better understanding of trends in research publi-
cations in a certain field is a first step towards improv-
ing global or national research capacity®'. According
to the United Nations, China has around 18% of the

world’s population. Zhang et al.*? conducted a bib-
liometric analysis of publications on PA and health
in China from 1950 to 2019 based on the GoPA!
systematic review. They found that China only pub-
lished its first article on PA and health in 1990, and
although there was significant progress in the number
of publications in these three decades, the per capita
contribution remained relatively small as compared to
other countries®?. Zhang et al.?* have also divided the
PA and health articles coming from China into five
areas: surveillance, correlates & determinants, health
consequences, interventions, and policy. Among them,
studies on correlates and determinants can provide ev-
idence for a better understanding of why people are
physically active or inactive, leading to the develop-
ment of effective policies and interventions. While
China is currently the main driver of research on cor-
relates and determinants of PA in low- and middle-in-
come countries, the gaps and limitations in the field
identified in the 2012 Lancet series remain®*. Since the
first Chinese PA and health publication identified in
the systematic review dates back to 1990, for the pres-
ent article, we further analyze PA and health publica-
tions from China over these three decades (1990-1999,
2000-2009, 2010-2019), with a focus on the publica-
tions about the correlates & determinants of PA, using
the socio-ecological framework®. The aim of the study
is to summarize the trends and main characteristics of
Chinese research on the correlates and determinants of

PA between 1990 and 2019.

Methods

In this study, we used the dataset from a systematic
review published by GoPA!?. Methodological details
used for the review can be found elsewhere?!. In short,
the PubMed, Scopus, and IST Web of Knowledge da-
tabases were used to retrieve all publications in the field
of PA and health. The publication dates of the retrieved
papers were limited to 1950-2019, with search terms
including ‘physical activity’ in the title or abstract and
the country name in English, papers that focused on
PA and used ‘sports’ or ‘exercise’ as keywords were also
included. The original review included 23,860 articles
globally. Based on this multi-country dataset, Zhang
et al.*? selected 610 articles from China published be-
tween 1990 and 2019. An article was defined as from
China if data collection took place in the country. Of
these 610 articles on PA and health in China, 236 pub-

lications were originally classified as potentially being
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on the correlates and determinants of PA. Studies that
met all the following criteria were eligible for the pres-
ent analysis: (1) use of PA as the outcome variable, and
either qualitatively or quantitatively measure its asso-
ciation with correlates and determinants; (2) the study
had to be published between 1950 and 2019 — because
the first article from China was published in the 1990s,
we refer to three decades throughout this article. After
screening the 236 publications initially retrieved based
on these criteria, 162 articles were on the correlates and
determinants of PA and were therefore included in the
present analysis.

We then extracted the following variables across
the studies to summarize the trends and main char-
acteristics of Chinese research on the correlates and
determinants of PA between 1990 to 2019: (a) types
of correlates and determinants studied, which were
categorized as individual, interpersonal, environmen-
tal, regional or national policy, and global according
to the adapted ecological model®; (b) study design
(cross-sectional and descriptive studies, cohort or lon-
gitudinal studies, experimental studies, case-control
studies, others); (c) age group (children <9 years, ad-
olescents 10-19 years, adults 20-64 years, older adults
265 years, no specific age); (d) instruments measuring
PA (questionnaires, accelerometers, pedometers, oth-
ers); (e) type of 1% author’s affiliation (department in
the fields of public health or medicine, department in
the fields of physical education, sports, or kinesiology,
affiliation with both a public health/medicine depart-
ment and a “physical education/sports/kinesiology”
department, others); (f) geographical characteristics
of the study population’s distribution, which is divided
into regional level and national level; (g) publication

decade (1990-1999, 2000-2009, 2010-2019).

Results

Since the first Chinese PA and health publication
identified in the systematic review dates back to 1990,
we will present the progression in the number of publi-
cations on the correlates and determinants of PA from
1990 onwards. In this period, the number of PA and
health publications related to correlates and determi-
nants showed an increasing trend. The first publication
was identified in 1998, which was also the only pub-
lication on the topic in the first decade (1990-1999).
From 2000 onwards, the number of correlates and
determinants of PA publications had a significant in-
crease from one article published in 1998 to 23 articles

published in 2019. In the most recent decade (2010-
2019), China averaged 14.5 publications on the cor-
relates and determinants of PA per year (Figure 1).
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Figure 1 — Number of Chinese publications on th
determinants of physical activity between 1990 and 2019.

Out of all the publications on the correlates and
determinants of PA from China identified in the re-
view, 44.8% had a first author affiliated exclusively in
the fields of public health or medicine, whereas 22.8%
of the first authors had an affiliation in physical ed-
ucation, sports, or kinesiology. Only 4.3% of the first
authors had joint affiliations with both public health/
medicine and “physical education/sports/kinesiology”.

Of the 162 articles on the correlates and determi-
nants of PA analyzed, 102 (63.0%) included adults aged
20 to 64 years, 91 (56.2%) included adolescents (10-19
years), 69 (42.6%) included older adults (65+ years),
and only 27 (16.7%) included children O to 9 years
(Table 1). Regarding the geographical characteristics of
the study population, out of the 162 articles analyzed,
131 (80.9%) articles had a study population limited to
the local level (local level means that the populations
sampled in a study are selected only from individu-
al cities and that the results are valid only within the
population of the selected cities), of which 96 (73.3%)
articles had a study population consisting exclusively
of China’s first-tier cities including Beijing, Shanghai,
Guangzhou or Shenzhen. The number of times people
from different cities were selected as the study sam-
ple in the local-level studies is presented in Figure 2.
Of the 162 articles analyzed, only 31 (19.1%) had a
study population at the national level. In terms of the
measurement of PA, out of the 162 publications, 117
(72.2%) used questionnaires to evaluate PA, 15 (9.2%)
used accelerometers, and 2 (1.2%) used pedometers. Of
all studies using accelerometers, 15 (100%) took place
in the last decade analyzed (2010-2019). In terms of
study design, the vast majority (79.6%) of the articles
were cross-sectional, followed by cohort studies (9.9%).
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Table 1 - Number of publications on the correlates and determinants of physical activity with different study designs, analyzed groups and

measurement methods by decade.

Category Subcategory 1990-1999 2000-2009 2010-2019 Total Percentage (%)
Cross-sectional studies 1 12 116 129 79.6
Cohort studies 0 3 13 16 9.9
Study design Experimental studies 0 0 1 1 0.6
Case-control studies 0 0 0 0 0.0
Others 0 1 15 16 9.9
Children <9 years 0 1 26 27 16.7
Adolescents 10-19 years 1 11 79 91 56.2
Analyzed population  Adults 20-64 years 1 11 90 102 63.0
Older adults 265 years 0 5 64 69 42.6
No specific age 0 0 10 10 6.2
Questionnaires 1 13 104 117 72.2
Measurement Accelerometers 0 15 15 9.2
method Pedometers 0 2 2 12
Others 0 3 25 28 17.4
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Figure 2 — Graduated Symbols of the frequency of populations from different cities being selected as the study sample in the local-level studies.

We then analyzed all publications on the correlates
and determinants of PA from China identified in the
review according to the types of correlates and determi-
nants included in the analyses, based on the socio-eco-

logical model presented in the article by Bauman et
al®. Out of the 162 articles on the correlates and deter-
minants of PA analyzed, 118 (72.8%) addressed indi-
vidual factors, such as sex and age. A little less than half
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of the studies (77; 47.5%) assessed environmental cor-
relates and determinants of PA, followed by 47 studies
(29%) evaluating the effect of interpersonal factors on
PA levels. The number of articles addressing regional
and national policy (21; 13%) or global (13; 8%) factors
was much lower than that evaluating the other types of
correlates and determinants of PA. In Table 2, we pres-
ent the distribution of articles addressing each type of
correlates and determinants of PA by decade analyzed.
In each of the five areas, more than 80% of the Chinese
publications on the correlates and determinants of PA
came from the last decade.

Table 2 — Evolution of Chinese publications on the correlates and
determinants of physical activity by decade and according to the five
main layers of the socio-ecological model.

Study Level 1990-1999 2000-2009 2010-2019
n (%) n (%) n (%)
Individual 1(0.8) 16 (13.6) 101 (85.6)
Interpersonal 1(2.1) 2(4.3) 44 (93.6)
Environmental 0 5(6.5) 72 (93.5)
Regional/National Policy 0 2(9.5) 19 (90.5)
Global 1(7.7) 1(7.7) 11 (84.6)

Because articles can incorporate analyses on more
than just one layer of the socio-ecological model, we also
evaluated the intersection of such analyses (Table 3). Of
the 118 articles addressing individual correlates and de-
terminants of PA, 44 (37.3%) also assessed environmen-
tal factors, 33 (28%) evaluated interpersonal factors, 13
(11%) analyzed regional or national policy, and 7 (5.9%)
also addressed global correlates and determinants of
PA. Only three articles analyzed national, regional, and
global correlates and determinants of PA combined.

Discussion

This study systematically analyzed publications on the
correlates and determinants of PA in China over three
decades. The number of such publications has been ris-
ing since 2000, with a sharp upward trend since 2010.
It is worth mentioning that, at the same time, Chi-

na’s GNI per capita has risen from US$940 in 2000 to
$10,410 in 2019. This rise in the number of publica-
tions on PA when the country’s economy improved is
consistent with the literature®?*. Moreover, the present
study believes that the dramatic increase in the num-
ber of articles published is closely related to China’s
financial investment and policy development in pro-
moting PA. For example, China launched the Outline
of the Healthy China 2030 Plan in 2016%, emphasiz-
ing the improvement of the public service system for
national fitness, the extensive development of national
fitness campaigns, and the promotion of physical activ-
ities for key populations. The Implementing the Nation-
al Fitness Program (2016-2020)%*, released in the same
year, aimed to achieve the goal that by 2020, 700 mil-
lion people would participate in physical exercise one
time or more per week, and 435 million people would
participate in physical exercise on a regular basis. In
addition, China’s ‘strategy of rejuvenating the country
through science and education’ has boosted the coun-
try’s investment in research”, and with the increase
in research infrastructure and funding, China has at-
tracted many well-trained scientists back from other
countries, particularly the United States®, which have
spurred the development of PA research.

Despite a marked increase in the number of publi-
cations, nearly 80% of the articles on PA correlates and
determinants in China were cross-sectional or descrip-
tive. This result is consistent with global trends identi-
fied in the GoPA! review, in which 82.5% of PA studies
globally were observational (mostly cross-sectional).
The use of longitudinal studies to better explore causal-
ity on the correlates and determinants of PA should be
a priority in the future. In addition, the system of ‘Up-
or-Out’ in Chinese universities may be a deeper rea-
son. ‘Up-or-Out’is a tenure track system introduced in
many Chinese universities®’, where new faculty mem-
bers are required to be promoted to a higher rank with-
in the employment period*»*, based on a stringent set
of criteria, such as the number of publications or fund-
ing, and those who fail to meet the requirement are not

Table 3 — Analyses of Chinese publications on the correlates and determinants of physical activity according to the combined evaluation of

two or more layers of the socio-ecological model.

Layers of the socio-ecological model Individual Interpersonal Environmental Regional/ National Policy
addressed n n n n
Global 7 7 5 3
Regional/National Policy 13 9 18
Environmental 44 18
Interpersonal 33
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reappointed*’. Because the publication of papers is the
main indicator of this evaluation, and the quantity is
more valued than the quality, it contributes to a research
environment that is eager for quick success, where ‘the
publish or perish’ culture has significantly p ressured
young faculty to pursue ‘publishing more’ as the only
academic goal®. Most longitudinal studies in public
health require longer duration and sustainable fund-
ing and therefore are not perceived as a wise choice for
most young faculty. A similar reliance on cross-section-
al designs is also evident in Brazil, where 77% of studies
on PA followed this approach®. However, Brazil has
taken concrete steps to support long-term research ca-
pacity by establishing a national surveillance system—
comprising instruments such as VIGITEL and the
National Health Survey—to monitor PA at the
population level*. Furthermore, institutional support
has been reinforced through national platforms like the
Brazilian Society of Physical Activity and Health (So-
ciedade Brasileira de Atividade Fisica e Saiide - SBAFS)
and the Brazilian Congress of Physical Activity and
Health (Congresso Brasileiro de Atividade Fisica e Saiide
— CBAFS), which contribute to researcher training and
collaboration across the region®. These coordinated ef-
forts in Brazil offer useful insights for China and other
Low and Middle Income Countries (LMICs) striving
to strengthen the connection between research, policy,
and practice in the PA field.

In terms of the 1% author’s affiliation, this study
found that close to half of the authors were from the
fields of public health or medicine, which is twice that
the proportion of authors coming from physical ed-
ucation, sports, or kinesiology colleges. In our view,
the more interdisciplinary the field becomes in Chi-
na, the more likely it is to continue growing, as PA
is determined by many sectors, as recognized by the
socio-ecological model. For example, architectural or
environmental engineering disciplines are experts at
using tools such as behavioral mapping to explore the
impacts of the environment (building location, neigh-
borhood walkability, etc.) on PA%*, while psychology
and sociology tend to use statistical methods including
structural equation modeling to examine the impact of
factors such as attitudes, beliefs, and perceptions on PA
behaviors*#. Improving PA in China is a comprehen-
sive and systematic project, the combination of exper-
tise from various fields will add value to the research on
PA and health in China.

Because the effect of different correlates on differ-

ent age groups varies, the present study analyzes articles
on PA correlates and determinants in China based on
tour age groups. However, the results show important
differences in the number of articles addressing differ-
ent age groups. Most articles assessed PA correlates
and determinants in Chinese adults, and only 16.7%
of the studies included the age group of children 0-9
years old, of which only three studies focused exclu-
sively on children. PA and aerobic exercise during early
childhood are not only beneficial for the child’s current
physical and mental health*#, but are also likely to
be positively correlated with health outcomes in adult-
hood*. However, the lack of research on the correlates
and determinants of PA in young children prevents the
implementation of evidence-based interventions to re-
duce physical inactivity and sedentary behavior, which,
in turn, may negatively impact adult health and un-
dermine China’s target of having 60% of adolescents
achieve ‘excellent’ physical fitness levels by 2030%. Ac-
celerometers are commonly used to measure PA levels
worldwide, and in this review, all three child-only stud-
ies used accelerometers as an instrument to measure
PA. In general, using questionnaires to measure chil-
dren’s PA levels is challenging*, whereas accelerome-
ters are more precise”, but also more expensive, this
may explain the absence of studies on the correlates
and determinants of children’s PA in economically un-
derdeveloped areas of China. Additionally, of all stud-
ies involving children, 74.1% addressed interpersonal
or environmental correlates, and all of them addressed
individual, interpersonal, or environmental correlates.
This finding provides some evidence of an associa-
tion between PA levels and gender, interpersonal and
household correlates and determinants in Chinese
children*=%% but further research on these topics is
required to deepen our understanding of the correlates
and determinants of PA in Chinese children®*>¢.
China has a large territory with significant geo-
graphical heterogeneity. Any survey on one city/prov-
ince/region could not represent the whole country. This
study analyzed publications on the correlates and de-
terminants of PA in China based on the geographical
characteristics of the study population. The results in-
dicated that most of the articles (80.9%) were conduct-
ed at the local level, more studies at the national level
are needed to provide more comprehensive evidence
on the correlates and determinants of PA in China.
In addition, as presented in Figure 2, the study found
that of all 131 studies carried out at the local level, 96
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(73.3%) had a study population consisting exclusively
of first-tier cities or eastern coastal cities, such as Bei-
jing, Shanghai, Guangzhou, Shenzhen, Hong Kong, or
Taiwan province, which represent the most econom-
ically prosperous regions of China, while studies on
the populations from the relatively economically un-
derdeveloped regions of central and western China are
lacking. The uneven regional distribution of the study
population may bias government and societal under-
standing of the correlates and determinants of PA,
therefore, research on the populations of economically
underdeveloped regions or rural areas of central and
western China should be a priority for future studies.
From the five categories of PA correlates and de-
terminants, individual factors, such as age, gender, and
socio-economic status, are the most frequently report-
ed. This is consistent with the findings of Bauman and
colleagues on the correlates of PA in middle-income
countries®. It is noteworthy that of all the studies we
analyzed, few addressed regional or national policy and
global factors, and no study has investigated either of
these two factors exclusively. China has seen a rapid
increase in its PA policies from 2001 to 2021%. How-
ever, physical inactivity also increased, from 17.9% in
2010 to 22.3% in 2018, Therefore, it is necessary to
take a broader perspective to investigate the impact
of policy interventions on PA in China. In terms of
global factors, there is evidence from the literature that

urbanization®®%

, mechanization, and changes in trans-
portation patterns can lead to a decrease in PA in low-
and middle-income countries®»*?, which indicates the
need for future research to further investigate the im-
pact of urban planning, transportation, education, and
other sectors beyond the control of health and sports
departments on PA%.

This study has some limitations. First, the analysis
was limited to publications indexed in PubMed, Sco-
pus, and IST Web of Knowledge, which may have ex-
cluded relevant studies published in other databases.
Although these databases cover a substantial proportion
of peer-reviewed literature in the field, incorporating a
broader range of databases, such as Chinese-language
databases or regional repositories, could provide a more
comprehensive overview of PA research in China. Fu-
ture studies should consider expanding search strate-
gies to include additional databases to reduce potential
publication bias and enhance the comprehensiveness
of the literature reviewed. Second, we presented de-
scriptive characteristics of the articles on the correlates

and determinants of PA but did not do a quality check.
'Third, the search period ended in 2019, and therefore,
we did not capture the most recent trends in PA and
health research in China.

There are also several strengths of this article. This
analysis includes data from China, which is one of the
most populous countries globally. It is worth noting
that there is still a need for further development in PA
research within China. In addition, by characterizing
study designs, geographical characteristics of the study
population’s distribution, and layers of correlates and
determinants of PA, our analysis highlights key pri-
orities for future research on the correlates and de-
terminants of PA in China, and offer evidence-based
insights to inform the development of PA promotion
policies by the government.

Conclusion
This study systematically summarized the trends and
main characteristics of Chinese research on the cor-
relates and determinants of PA over three decades
(1990-1999, 2000-2009, 2010-2019).

marked increase in the number of publications, most

Despite a

studies remain cross-sectional, future research should
prioritize longitudinal studies to better explore causal
relationships and expand research to underrepresent-
ed regions. Furthermore, expanding the use of ad-
vanced measurement tools, such as accelerometers, and
strengthening interdisciplinary collaboration among
public health, kinesiology, and environmental science
could enhance research rigor. Of the five dimensions of
the social-ecological model, regional or national pol-
icies and global factors were given less attention, and
this gap should be addressed so that evidence-based
interventions for physical inactivity in China can be
developed based on a broader perspective.
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