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A bibliometric analysis of three decades  
of research on the correlates and determinants 
of physical activity in China
Uma análise bibliométrica de três décadas de pesquisa sobre os correlatos e 
determinantes da atividade física na China
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ABSTRACT
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 três décadas na pesquisa sobre os determinantes e fatores associa-
dos à inatividade física na China, ao analisar tendências temporais e as características dos artigos publicados 
entre 1990 e 2019. Métodos: Uma revisão sistemática foi conduzida pelo Observatório Global de Atividade 
Física identificando publicações na área de atividade física e saúde entre 1950 e 2019 na China, das quais 
162 foram sobre os determinantes e fatores associados à inatividade física. As principais variáveis analisa-
das foram: tipos de determinantes e fatores associados investigados, delineamento do estudo, grupos etários 
investigados, instrumentos usados para avaliar a atividade física, afiliação do primeiro autor, características 
geográficas da população em estudo e década da publicação. Resultados: O número de publicações sobre os de-
terminantes e fatores associados à inatividade física na China mostrou uma tendência crescente desde a pu-
blicação 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 publicações (72,8%) avaliou 
determinantes e fatores associados à inatividade física no nível individual. Em termos da população em es-
tudo, a maioria das pesquisas foram conduzidas em cidades grandes, com maiores níveis de desenvolvimento. 
Crianças de 0 a 9 anos de idade foram o grupo com menor número de estudos identificados. Os questionários 
foram os instrumentos mais usados (72,2%). Conclusões: Apesar de um marcado aumento na quantidade de 
publicações sobre determinantes e fatores associados à inatividade física na China nas últimas três décadas, as 
pesquisas são caracterizadas por uma persistente homogeneidade, destacando-se a necessidades de mais 
estudos de coorte, ampliação da representação geográfica dos estudos, atenção balanceada entre os 
diferentes grupos etários e a investigação de diferentes camadas de determinantes e fatores associados à 
inatividade física.

Palavras-chave: Atividade física; Pesquisa em atividade física; China; Fatores associados; Determinantes.
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Introduction
Physical inactivity is responsible for more than 5 mil-
lion deaths per year worldwide1. Globally, more than a 
quarter of adults and 80% of adolescents are physically 
inactive2. Although some progress has been noted in 
terms of physical activity (PA) surveillance, research, 
and policy worldwide3-12, 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 203013 will be achieved14. The preva-
lence of physical inactivity, particularly in leisure time, 
is concerning, particularly in low- and middle-income 
countries15,16, where most of the world’s population 
lives. Although physical inactivity is often regard-
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-
ally17. In China, the cost of physical inactivity to the 
country’s healthcare system was estimated to be more 
than $4.8 billion in 201317, while engaging in mod-
erate-to-vigorous PA may lead to potential reductions 
in healthcare utilization, healthcare expenditures, and 
household financial risk18, 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 issues19. 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!)20 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 201921. 
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 inhabitants21.

A better understanding of trends in research publi-
cations in a certain field is a first step towards improv-
ing global or national research capacity21. According 
to the United Nations, China has around 18% of the 

world’s population. Zhang et al.22 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 countries22. Zhang et al.22 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 inactive23, 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 remain24. 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 framework23. 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!21. Methodological details 
used for the review can be found elsewhere21. In short, 
the PubMed, Scopus, and ISI 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.22 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 model23; (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 
≥65 years, no specific age); (d) instruments measuring 
PA (questionnaires, accelerometers, pedometers, oth-
ers); (e) type of 1st 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). 

Figure 1 – Number of Chinese publications on the correlates and 
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 0 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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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 
al23. 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 

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 (%)

Study design

Cross-sectional studies 1 12 116 129 79.6
Cohort studies 0 3 13 16 9.9
Experimental studies 0 0 1 1 0.6
Case-control studies 0 0 0 0 0.0
Others 0 1 15 16 9.9

Analyzed population

Children ≤9 years 0 1 26 27 16.7
Adolescents 10-19 years 1 11 79 91 56.2
Adults 20-64 years 1 11 90 102 63.0
Older adults ≥65 years 0 5 64 69 42.6
No specific age 0 0 10 10 6.2

Measurement 
method

Questionnaires 1 13 104 117 72.2
Accelerometers 0 0 15 15 9.2
Pedometers 0 0 2 2 1.2

Others 0 3 25 28 17.4

Figure 2. Graduated Symbols of the frequency of populations from different cities being selected as the 

study sample in the local-level studies.

Figure 2 – Graduated Symbols of the frequency of populations from different cities being selected as the study sample in the local-level studies.
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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
n (%)

2000-2009
n (%)

2010-2019
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 literature25,26. 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 201627, 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)28, 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 research29, and with the increase 
in research infrastructure and funding, China has at-
tracted many well-trained scientists back from other 
countries, particularly the United States30, 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 universities31, where new faculty mem-
bers are required to be promoted to a higher rank with-
in the employment period32,33, 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 
addressed 

Individual
n 

Interpersonal
n 

Environmental
n 

Regional/ National Policy
n 

Global 7 7 5 3
Regional/National Policy 13 9 18
Environmental 44 18
Interpersonal 33
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reappointed34. 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 goal35. 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 approach36.  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 level36 . Furthermore, institutional support 
has been reinforced through national platforms like the 
Brazilian Society of Physical Activity and Health (So-
ciedade Brasileira de Atividade Física e Saúde - SBAFS) 
and the Brazilian Congress of Physical Activity and 
Health (Congresso Brasileiro de Atividade Física e Saúde 
– CBAFS), which contribute to researcher training and 
collaboration across the region 37. 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 1st 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 PA38, 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 
behaviors39,40. 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 
four 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 health41-43, but are also likely to 
be positively correlated with health outcomes in adult-
hood44. 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 203045. 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 challenging46, whereas accelerome-
ters are more precise47, 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 
children48-50,53 but further research on these topics is 
required to deepen our understanding of the correlates 
and determinants of PA in Chinese children23,54-56.

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 
countries23. 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 202157. How-
ever, physical inactivity also increased, from 17.9% in 
2010 to 22.3% in 201858. 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 
urbanization59-60, mechanization, and changes in trans-
portation patterns can lead to a decrease in PA in low- 
and middle-income countries61,62, 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 PA63.

This study has some limitations. First, the analysis 
was limited to publications indexed in PubMed, Sco-
pus, and ISI 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).  Despite a 
marked increase in the number of publications, most 
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. 

Conflict of interest 
The authors declare no conflict of interest.

Author’s contributions
Zijian Lu, Kaiyue Zhang and Diana Morales: Conceptualization; 
Methodology; Formal analysis; Investigation; Data curation; Vi-
sualization; Writing – original draft; Writing – review & editing; 
Approval of the final version. Ding Ding: Conceptualization; 
Methodology; Formal analysis; Investigation; Supervision; Writ-
ing – original draft; Writing – review & editing; Approval of the 
final version. Andrea Ramirez Varela, Michael Pratt and Pedro 
C. Hallal: Conceptualization; Methodology; Formal analysis; 

https://creativecommons.org/licenses/by/4.0/


Lu et al. 	 Physical activity research in China

Rev. Bras. Ativ. Fis. Saúde. 2025;30:e0395	  Page 8/12 

Investigation; Resources; Supervision; Writing – original draft; 
Writing – review & editing; Approval of the final version.

Declaration regarding the use of artificial 
intelligence tools in the article writing process
The authors did not use artificial intelligence tools for preparation 
of the manuscript.

Availability of research data and other materials
The data of this study is available on demand from referees.

Acknowledgments
The authors would like to thank the staff and participants of The 
Global Observatory for Physical Activity for contributing to the 
data collection for this study.

References
1.	 Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk 

PT. Effect of physical inactivity on major non-communicable 
diseases worldwide: an analysis of burden of disease and life 
expectancy. Lancet. 2012;380(9838):219-29. doi: https://doi.
org/10.1016/s0140-6736(12)61031-9.

2.	 Guthold R, Stevens GA, Riley LM, Bull FC. Global trends 
in insufficient physical activity among adolescents: a pooled 
analysis of 298 population-based surveys with 1·6 million 
participants. Lancet Child Adolesc Health. 2020;4(1):23-35.  
doi: https://doi.org/10.1016/s2352-4642(19)30323-2.

3.	 Heath GW, Parra DC, Sarmiento OL, Andersen LB, 
Owen N, Goenka S, et al. Evidence-based intervention in 
physical activity: lessons from around the world. Lancet. 
2012;380(9838):272-81. doi: https://doi.org/10.1016/s0140-
6736(12)60816-2.

4.	 Naylor PJ, McKay HA. Prevention in the first place: 
schools a setting for action on physical inactivity. Br J 
Sports Med. 2009;43(1):10-3. doi: https://doi.org/10.1136/
bjsm.2008.053447.		

5.	  Kohl HW, Craig CL, Lambert EV, Inoue S, Alkandari 
JR, Leetongin G, et al. The pandemic of physical inactivity: 
global action for public health. Lancet. 2012;380(9838):294-
305. doi: https://doi.org/10.1016/s0140-6736(12)60898-8.

6.	 Ramirez Varela A, Salvo D, Pratt M, Milton K, Siefken K, 
Bauman A, et al. Worldwide use of the first set of physical 
activity Country Cards: The Global Observatory for Physical 
Activity-GoPA! Int J Behav Nutr Phys Act. 2018;15(1):29. 
doi: https://doi.org/10.1186/s12966-018-0663-7.

7.	 Ding D. Surveillance of global physical activity: 
progress, evidence, and future directions. Lancet Glob 
Health.2018;6(10):e1046–e1047. doi: https://doi.
org/10.1016/S2214-109X(18)30381-4.

8.	 Reilly JJ, Aubert S, Brazo-Sayavera J, Liu Y, Cagas JY, Tremblay 
MS. Surveillance to improve physical activity of children and 
adolescents. Bull World Health Organ. 2022;100(12):815-
24. doi: https://doi.org/10.2471/BLT.22.288569.

9.	 Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, 
Cardon G, et al. World Health Organization 2020 guidelines 
on physical activity and sedentary behaviour. Br J Sports 
Med. 2020;54(24):1451-62. doi: https://doi.org/10.1136/
bjsports-2020-102955.

10.	 Chalkley A, Milton K. A critical review of national physical 
activity policies relating to children and young people in 
England. J Sport Health Sci. 2021;10(3):255-62. doi: https://
doi.org/10.1016/j.jshs.2020.09.010.

11.	 Gelius P, Messing S, Goodwin L, Schow D, Abu-Omar K. 
What are effective policies for promoting physical activity? A 
systematic review of reviews. Prev Med Rep. 2020;18:101095. 
doi: https://doi.org/10.1016/j.pmedr.2020.101095.

12.	 Chen S, Hong J, Milton K, Klepac B, Ma J, Pedisic Z. 
Analysis of national physical activity and sedentary behaviour 
policies in China. BMC Public Health. 2023;23(1):1024. doi: 
https://doi.org/10.1186/s12889-023-15865-8.

13.	 World Health Organization. Global status report on physical 
activity 2022. Available from: https://www.who.int/teams/
health-promotion/physical-activity/global-status-report-on-
physical-activity-2022> [2024 March].

14.	 Strain T, Flaxman S, Guthold R, Semenova E, Cowan M, Riley 
LM, et al. National, regional, and global trends in insufficient 
physical activity among adults from 2000 to 2022: a pooled 
analysis of 507 population-based surveys with 5·7 million 
participants. Lancet Glob Health. 2024;12(8):e1232-e1243. 
doi: https://doi.org/10.1016/S2214-109X(24)00150-5.

15.	 Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell 
W, Ekelund U. Global physical activity levels: surveillance 
progress, pitfalls, and prospects. Lancet. 2012;380(9838):247-
57. doi:  https://doi.org/10.1016/s0140-6736(12)60646-1.

16.	 Ramírez-Vélez R, Silva DR. The challenge of promoting 
physical activity in low-income and middle-income countries. 
Lancet Glob Health. 2023;11(8):e1158-e1159. doi: https://
doi.org/10.1016/S2214-109X(23)00320-0.

17.	 Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein 
EA, Katzmarzyk PT, van Mechelen W, et al. The economic 
burden of physical inactivity: a global analysis of major non-
communicable diseases. Lancet. 2016;388(10051):1311-24. 
doi: https://doi.org/10.1016/S0140-6736(16)30383-X.

18.	 Lei XL, Gao K, Wang H, Chen W, Chen GR, Wen X. The 
role of physical activity on healthcare utilization in China. 
BMC Public Health. 2023;23(1):2378. doi: https://doi.
org/10.1186/s12889-023-16625-4.

19.	 Bounajm F, Theriault L, Dinh T. Moving Ahead: The 
Economic Impact of Reducing Physical Inactivity and 
Sedentary Behaviour. The Conference Board of Canada. 2014. 
Available from: <https://www.conferenceboard.ca/product/
moving-ahead-the-economic-impact-of-reducing-physical-
inactivity-and-sedentary-behaviour/> [2024 November].

20.	 Global Observatory for Physical Activity. GoPA! Global 
Observatory for Physical Activity. Available from: <https://
new.globalphysicalactivityobservatory.com/goal> [2024 
March].

21.	 Ramírez Varela A, Cruz GIN, Hallal P, Blumenberg C, 
da Silva SG, Salvo D, et al. Global, regional, and national 
trends and patterns in physical activity research since 1950: a 
systematic review. Int J Behav Nutr Phys Act. 2021;18(1):35. 
doi:  https://doi.org/10.1186/s12966-020-01071-x.

22.	 Zhang K, Morales D, Chen J, Zhao W, Tang A, Kohn E, et 
al. The Evolution of Physical Activity and Health Research 
in China: A Bibliometric Analysis of Study Areas and Sex 
Balance in Authorship. J Phys Act Health. 2024;21(8):802-6. 
doi: https://doi.org/10.1123/jpah.2023-0756.	

23.	 Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJF, Martin 
BW. Correlates of physical activity: why are some people 
physically active and others not? Lancet. 2012;380(9838):258-
71. doi:  https://doi.org/10.1016/s0140-6736(12)60735-1.

https://creativecommons.org/licenses/by/4.0/


Lu et al. 	 Physical activity research in China

Rev. Bras. Ativ. Fis. Saúde. 2025;30:e0395	   Page 9/12  

24.	 Ding D, Ramirez Varela A, Bauman AE, Ekelund U, Lee 
IM, Heath G, et al. Towards better evidence-informed global 
action: lessons learnt from the Lancet series and recent 
developments in physical activity and public health. Br J 
Sports Med. 2020;54(8):462-8. doi: https://doi.org/10.1136/
bjsports-2019-101001.	

25.	 Ramírez Varela A, Hallal PC, Mejía Grueso J, Pedišić Ž, Salvo 
D, Nguyen A, et al. Status and Trends of Physical Activity 
Surveillance, Policy, and Research in 164 Countries: Findings 
from the Global Observatory for Physical Activity—GoPA! 
2015 and 2020 Surveys. J Phys Act Health. 2023;20(2):112-
28.  doi: https://doi.org/10.1123/jpah.2022-0464.

26.	 Dumith SC, Hallal PC, Reis RS, Kohl HW 3rd. Worldwide 
prevalence of physical inactivity and its association 
with human development index in 76 countries. Prev 
Med. 2011;53(1-2):24-8. doi: https://doi.org/10.1016/j.
ypmed.2011.02.017.

27.	 The State Council. State council measures to enhance 
people’s fitness. Health. Available from: https://
english.gov.cn/policies/latest_releases/2019/07/15/
content_281476765851704.htm [2024 June]. 

28.	 The State Council. China to implement national 
fitness program. Available from: <https://english.
www.gov.cn/pol ic ies/ la tes t_re leases/2016/06/23/
content_281475378214258.htm> [2024 June].

29.	 Song J. Awakening: Evolution of China’s science and 
technology policies. Tech Soc. 2008;30(3-4):235-41. doi: 
https://doi.org/10.1016/j.techsoc.2008.04.019.

30.	 King D. The scientific impact of nations. 
Nature. 2004;430(6997):311-6. doi: https://doi.
org/10.1038/430311a.

31.	 Wang S, Glen J. Competing Institutional Logics of Academic 
Personnel System Reforms in Leading Chinese Universities.” 
J High Educ Policy Manage. 2021;43(1):49–66. doi: https://
doi.org/10.1080/1360080X.2020.1747958.

32.	 Liu J, Wang H. What is the real “Up-or-Out”(in Chinese). 
Chongqing Higher Education Research. 2020;8(5):44-
54. doi: https://doi.org/10.15998/j.cnki.issn1673-
8012.2020.05.004.

33.	 Wang X, Wang W. The tenure track employment system in 
colleges and universities in China: a scoping review of the 
Chinese literature. Front Psychol. 2024;14:1271110. doi: 
https://doi.org/10.3389/fpsyg.2023.1271110.

34.	 Wang T, Yu L, Wang W, Dai K. Employees in change: an 
exploration of academics’ perceived employee-organisation 
relationship in the reform of the tenure-track system in 
China. Stud High Educ. 2023;1–14. doi: https://doi.org/10
.1080/03075079.2023.2288940.

35.	 Yang X, Cai X, Li T. Does the tenure track influence academic 
research? An empirical study of faculty members in China. 
Stud High Educ. 2023;(3):476–92. doi: https://doi.org/10.1
080/03075079.2023.2238767.

36.	 Machado PG, Florindo AA, Knuth AG, Varela AR, 
Malta DC, Kohn ER, et al. Progress in Physical Activity 
Surveillance, Research, Policy, and Gender Equity in Brazil: 
Results From the Global Observatory for Physical Activity. 
J Phys Act Health. 2025;8:1-8. doi: https://doi.org/10.1123/
jpah.2024-0375.

37.	 Salvo D, Ramírez Varela A, Jáuregui A. Moving Together to 
Advance Physical Activity Research in Low- and Middle-
Income Countries: The Case of Latin America. J Phys Act 
Health. 2022;19(9):589-91. doi: https://doi.org/10.1123/
jpah.2022-0374.

38.	 Liu K, Siu KWM, Gong XY, Gao Y, Lu D. Where do 
networks really work? The effects of the Shenzhen greenway 
network on supporting physical activities. Landsc Urban 
Plan, 2016;152:49-58. doi: https://doi.org/10.1016/j.
landurbplan.2016.04.001.

39.	 Chen A, Liu X. Expectancy beliefs and perceived values of 
Chinese college students in physical education and physical 
activity. J Phys Act Health. 2008;5(2):262-74. doi: https://
doi.org/10.1123/jpah.5.2.262.

40.	 Nordfjærn T, Zavareh M F. Does the value-belief-norm 
theory predict acceptance of disincentives to driving and 
active mode choice preferences for children’s school travels 
among Chinese parents?. J Environ Psychol, 2017;53:31-9. 
doi: https://doi.org/10.1016/j.jenvp.2017.06.005.

41.	 Poitras VJ, Gray CE, Borghese MM, Carson V, Chaput JP, 
Janssen I, et al. Systematic review of the relationships between 
objectively measured physical activity and health indicators 
in school-aged children and youth. Appl Physiol Nutr Metab, 
2016;41:S197–239. doi: https://doi.org/10.1139/apnm-
2015-0663.

42.	 Janssen I, Leblanc AG. Systematic review of the health 
benefits of physical activity and fitness in school-aged 
children and youth. Int J Behav Nutr Phys Act. 2010;7:40. 
doi: https://doi.org/10.1186/1479-5868-7-40.

43.	 Physical Activity Guidelines Advisory Committee. Physical 
activity guidelines Advisory Committee scientific report. 
Washington, DC: U.S. Department of Health and Human 
Services, 2018. Available from: <https:// health.gov/our-
work/physical-activity/current-guidelines/scientific-report> 
[2024 November].

44.	 Kemper HC, Monyeki KD. The Amsterdam growth and 
health longitudinal study: how important is physical activity 
in youth for later health? (ELS 33). Cardiovasc J Afr. 
2019;30:138-41. doi: https://doi.org/10.5830/CVJA-2018-
057.

45.	 The State Council. The People’s Republic of China. Outline 
of the “Healthy China 2030” Plan, 2016. Available from: doi: 
http://www.gov.cn/zhengce/2016-10/25/content_5124174.
htm> [2024 November].

46.	 Nigg CR, Fuchs R, Gerber M, Jekauc D, Koch T, Krell-
Roesch J, et al. Assessing physical activity through 
questionnaires – A consensus of best practices and future 
directions. Psychol Sport Exerc. 2020;50. doi: https://doi.
org/10.1016/j.psychsport.2020.101715.

47.	 Skender S, Ose J, Chang-Claude J, Paskow M, Brühmann 
B, Siegel EM, et al. Accelerometry and physical activity 
questionnaires - a systematic review. BMC Public Health. 
2016;16:515. doi: https://doi.org/10.1186/s12889-016-
3172-0.

48.	 Xin F, Zhu Z, Chen S, Chen H, Hu X, Ma X, et al. Prevalence 
and correlates of meeting the muscle-strengthening exercise 
recommendations among Chinese children and adolescents: 
Results from 2019 Physical Activity and Fitness in China-
The Youth Study. J Sport Healt h Sci. 2022;11(3):358-66. 
doi: https://doi.org/10.1016/j.jshs.2021.09.010.

49.	 Liu Y, Zhang Y, Chen S, Zhang J, Guo Z, Chen P. Associations 
between parental support for physical activity and moderate-
to-vigorous physical activity among Chinese school children: 
A cross-sectional study. J Sport Health Sci. 2017;6(4):410-5. 
doi: https://doi.org/10.1016/j.jshs.2017.09.008.

50.	 Johansson E, Mei H, Xiu L, Svensson V, Xiong Y, Marcus C, 
et al. Physical activity in young children and their parents-
An Early STOPP Sweden-China comparison study. Sci Rep. 
2016;6:29595. doi: https://doi.org/10.1038/srep29595.

51.	 Stanley RM, Ridley K, Dollman J. Correlates of children’s 
time-specific physical activity: a review of the literature. Int 
J Behav Nutr Phys Act. 2012;9:50. doi: https://doi.
org/10.1186/1479-5868-9-50.

https://creativecommons.org/licenses/by/4.0/
https://english.www.gov.cn/policies/latest_releases/2016/06/23/content_281475378214258.htm
https://english.www.gov.cn/policies/latest_releases/2016/06/23/content_281475378214258.htm
https://english.www.gov.cn/policies/latest_releases/2016/06/23/content_281475378214258.htm
https://doi.org/10.1016/j.psychsport.2020.101715
https://doi.org/10.1016/j.psychsport.2020.101715


Lu et al. 	 Physical activity research in China

Rev. Bras. Ativ. Fis. Saúde. 2025;30:e0395	  Page 10/12 

Cite this article as: 
Lu Z, Zhang K, Morales D, Ding D, Varela AR, Pratt M, Hallal PC. A bibliometric analysis of three decades of research on the correlates and deter-
minants of physical activity in China. Rev. Bras. Ativ. Fis. Saúde. 2025;30:e e0395. doi: 10.12820/rbafs.30e0395. doi: 10.12820/rbafs.30e0395

52.	 Harrington DM, Gillison F, Broyles ST, Chaput JP, 
Fogelholm M, Hu G, et al. Household-level correlates of 
children’s physical activity levels in and across 12 countries. 
Obesity (Silver Spring). 2016;24(10):2150-7. doi: https://
doi.org/10.1002/oby.21618.

53.	 Liu Y, Ke Y, Liang Y, Zhu Z, Cao Z, Zhuang J, Cai Y, et al. 
Results from the China 2022 report card on physical activity 
for children and adolescents. J Exerc Sci Fit. 2023;21(1):1-5. 
doi: https://doi.org/10.1016/j.jesf.2022.10.004.

54.	 Van Der Horst K, Paw MJCA, Twisk JWR, Van 
Mechelen W. A Brief Review on Correlates of Physical 
Activity and Sedentariness in Youth. Med Sci Sports 
Exerc. 2007;39(8):1241-50. doi: https://doi.org/10.1249/
mss.0b013e318059bf35.	

55.	 Sallis JF, Prochaska JJ, Taylor WC. A review of correlates 
of physical activity of children and adolescents. Med 
Sci Sports Exerc. 2000;32(5):963-75. doi: https://doi.
org/10.1097/00005768-200005000-00014.  	

56.	 Lema-Gómez L, Arango-Paternina CM, Eusse-López 
C, Petro J, Petro-Petro J, López-Sánchez M, et al. Family 
aspects, physical fitness, and physical activity associated with 
mental-health indicators in adolescents. BMC Public Health. 
2021;21(1):2324. doi: https://doi.org/10.1186/s12889-021-
12403-2.

57.	 Chen S, Hong J, Milton K, Klepac B, Ma J, Pedisic Z. 
Analysis of national physical activity and sedentary behaviour 
policies in China. BMC public health, 2023;23(1):1024. doi: 
https://doi.org/10.1186/s12889-023-15865-8.

58.	 Zhang M, Ma Y, Xie X, Sun M, Huang Z, Zhao Z, et al. 
Trends in insufficient physical activity among adults in China 
2010–18: a population-based study. Int J Behav Nutr Phys 
Act. 2023;20(1):87. doi: https://doi.org/10.1186/s12966-
023-01470-w.	

59.	 Ng SW, Howard AG, Wang HJ, Su C, Zhang B. The 
physical activity transition among adults in China: 1991-
2011. Obes Rev. 2014;15 Suppl 1(0 1):27-36. doi: https://
doi.org/10.1111/obr.12127.

60.	 Monda KL, Gordon-Larsen P, Stevens J, Popkin BM. 
China’s transition: the effect of rapid urbanization on adult 
occupational physical activity. Soc Sci Med. 2007;64(4):858-
70. doi: https://doi.org/10.1016/j.socscimed.2006.10.019.

61.	 Yadav K, Krishnan A. Changing patterns of diet, physical 
activity and obesity among urban, rural and slum populations 
in north India. Obes Rev. 2008;9(5):400–8. doi: https://doi.
org/10.1111/j.1467-789X.2008.00505.x.

62.	 Dans A, Nawi Ng, Varghese C, E. Shyong Tai, Firestone R, 
Bonita R. The rise of chronic non-communicable diseases in 
southeast Asia: time for action. Lancet. 2011;377(9766):680-
9. doi: https://doi.org/10.1016/S0140-6736(10)61506-1.

63.	 Pratt M, Ramirez Varela A, Salvo D, Kohl Iii HW, Ding 
D. Attacking the pandemic of physical inactivity: what is 
holding us back?. Br J Sports Med. 2020;54(13):760-2. doi: 
https://doi.org/10.1136/bjsports-2019-101392.

Received:  02/20/2025
Reviewed: 03/23/2025
Approved: 04/21/2025

Editor in Chief 
Raphael Ritti-Dias   

Universidade Nove de Julho, São Paulo, São 
Paulo, Brasil.

Section editor 
Valter Cordeiro Barbosa Filho  

Universidade Estadual do Ceará, Fortaleza, 
Ceará, Brazil.

https://creativecommons.org/licenses/by/4.0/


Lu et al. 	 Physical activity research in China

Rev. Bras. Ativ. Fis. Saúde. 2025;30:e0395	   Page 11/12  

Reviewers’ assessment 
The reviews of this article were originally conducted in Portuguese. This version has been translated using ChatGPT and 
subsequently reviewed by the Chief Editors.

Reviewer A
Anonymous

•	 Was any indication of plagiarism found in the man-
uscript?
No

•	 Did the authors provide clarification regarding the 
ethical procedures adopted for conducting the re-
search?
Not applicable

Comments to the author
•	 It is a pleasure to review this manuscript for the 

Revista Brasileira de Atividade Física & Saúde 
(RBAFS). The manuscript entitled “A bibliometric 
analysis of three decades of research on the cor-
relates and determinants of physical activity in Chi-
na” aims to examine the progress of three decades 
of research on the correlates and determinants of 
physical activity in China, analyzing trends and 
characteristics of publications from 1990 to 2019.

•	 The article adopts a bibliometric approach to collect 
and analyze information related to publications in 
the field of physical activity in China, examining 
instruments used, correlated variables, study de-
signs, age groups, among other aspects. The man-
uscript is well written, properly referenced, adheres 
to the journal’s guidelines, and is clear, concise, and 
presents important points for discussion, offering 
new insights for the field.

•	 However, in this reviewer’s opinion, the manuscript 
does not present sufficient relevance for publication 
in this journal. This decision is mainly based on the 
scope of RBAFS, considering the following factors:

•	 RBAFS is a journal with national (Brazil) and 
continental circulation, and it has predominantly 
published research conducted in Brazil and South 
America;

•	 The manuscript analyzes data from a country with 
economic, social, and cultural realities that are sig-
nificantly different from those of Brazil or Latin 
America;

•	 A quick search in the RBAFS archives showed no 
records of articles conducted in China.

•	 I emphasize that this decision is based on the nature 

of the information presented in the manuscript, the 
origin of the data, and the potential interest that 
Brazilian researchers might have in reading this 
manuscript if published.

•	 In light of the above, this reviewer’s decision is to 
reject the manuscript and recommend that the au-
thors submit it to another journal with internation-
al or Asian circulation.

Final decision
•	 Reject

Reviewer B
Breno Farah 

Universidade Federal Rural de Pernambuco, Recife, Pernambuco, Brazil.

•	 Was any indication of plagiarism observed in the 
manuscript?

•	 No
•	 Did the authors provide clarification on the ethical 

procedures adopted for conducting the research?
•	 Not applicable 

Comments to the author
•	 I would like to congratulate the authors on the 

methodological rigor and valuable contribution of 
this study to understanding the scientific produc-
tion on physical activity in China. The compre-
hensive review, covering three decades, provides a 
broad perspective on the correlates and determi-
nants of physical activity using the socio-ecological 
framework. The findings indicate a growth in re-
search output over time, although most studies are 
cross-sectional, rely on questionnaires as the prima-
ry data collection method, and focus predominantly 
on children. This highlights significant opportuni-
ties for improvement and diversification in future 
research.

•	 A key point I would like to raise is the chosen time 
frame for the analysis. Including studies from 2024 
onward could yield more innovative findings, such 
as a greater use of accelerometers and other more 
robust methodologies. Additionally, I suggest that 
the authors expand their search strategies beyond 
GOPA. Incorporating traditional databases, in-

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2286-5892


Lu et al. 	 Physical activity research in China

Rev. Bras. Ativ. Fis. Saúde. 2025;30:e0395	  Page 12/12 

cluding those already used by GOPA, could further 
enrich the results and provide a more comprehen-
sive overview of the topic.

•	 Moreover, presenting a table summarizing the 
study design, analyzed population, and measure-
ment methods would enhance clarity and help 
readers better understand the characteristics of the 
collected studies.

•	 Lastly, the conclusion should be more concise and 

strictly aligned with the study’s objectives. Current-
ly, it is too extensive and does not effectively convey 
a clear “take-home message.” I recommend that the 
authors revise this section to ensure a more focused 
and impactful summary of the key findings and im-
plications.

Decision
•	 Major revision

https://creativecommons.org/licenses/by/4.0/

