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Abstract: In this paper, a cluster sampling method was used to randomly select 1308 young children
from the southern part of Fujian Province, China, and the short format of the International Physical
Activity Questionnaire (IPAQ) was used to investigate their physical activity. Logistic regression was
used to analyze the influencing factors of children’s moderate-to-vigorous physical activity (MVPA)
time. Results: The MVPA time deficit rate of urban migrant children in southern Fujian was 90.1%,
and that of girls (92.2%) was significantly higher than that of boys (88.5%); Multivariate logistic
regression analysis found that gender, parents’ support on sports, and sports grounds near their
homes were the main factors affecting the lack of MVPA time for urban migrant children.

Keywords: children; migrant children; physical activity; moderate-to-vigorous physical activity;
regression analysis

1. Introduction

In recent years, physical activity and obesity in young children has become an issue
of widespread international concern, with declining physical fitness and rising obesity
rates and health expenditure occurring worldwide. Physical activity is an important
driving factor for early healthy development [1]. At present, insufficient physical activity
has been identified as a major risk factor for global death. It has been pointed out that
physical activity is closely related to obesity, cardiovascular metabolic diseases, bone health,
and other health indicators, and it has different effects on individual mental health and
cognitive development [2]. It is well known that human energy expenditure is mainly
influenced by basal metabolic rate (BMR), food kinetics, and physical activity. The first
two of these components are largely genetically determined, whereas physical activity is
not genetically influenced. Physical activity plays an important role in the development
of obesity. Physical activity increases energy expenditure and is the component of energy
expenditure that has the greatest range of variability. Early childhood is a period of
continuous development and improvement of the individual body and function, and it is
also a critical period for developing good health habits. The World Health Organization
defines physical activity as any physical activity that requires energy consumption. For
children, it mainly includes walking, crawling, running, jumping, balancing, cycling,
skipping, and other activities [3]. Physical activity is generally divided into low intensity
physical activity, moderate intensity physical activity, and high intensity physical activity
according to different exercise intensity [4]. In 2019, the World Health Organization (WHO)
released the Guidelines for Physical Activity, Sitting Behavior, and Sleep of Children under
5, which emphasized the use of moderate-to-vigorous physical activity (MVPA) to replace
screen time and sitting behavior, so as to obtain the maximum health benefits [3]. There
are already gyms full of screens, or exergames that promote physical activity with the use
of screens. However, the majority of children’s screens are currently used for activities
such as watching television, playing video games, tablet use, surfing the internet, and
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using smartphones. These screen activities lead to reduced physical activity in children
and have many negative effects on the physical and mental health of young children. In
2018, the Sports Guide for Preschool Children (3–6 years old) (Expert Consensus Version),
which was jointly developed by the Beijing Sport University of China, the Capital Institute
of Pediatrics, and the General Administration of Sport of the People’s Republic of China,
also suggested that children should spend no less than 60 min of physical activity with
moderate or higher intensity throughout the day [5]. At present, the survey data shows
that as many as 81.0% of adolescents and children are physically inactive globally [6], and
only 20% of children meet the daily moderate intensity physical activity requirements
recommended by the World Health Organization [7]. The results of the research on outdoor
physical activity of children in Guangdong, China show that only 15.6% of children meet
the requirements of moderate-to-vigorous physical activity [4], which is lower than the
general level. Therefore, it is very important to pay attention to the relevant factors of
children’s physical activity and physical activity behavior, and to carry out targeted and
effective intervention to promote children’s health.

Research on physical activity in young children is relatively recent, and there is a
lack of relevant research evidence for different types of children [8] and for exploring the
factors influencing the duration of moderate-to-vigorous physical activity in groups of
children aged 3–6 years [9]. Some studies have pointed out that there are differences in
moderate-to-vigorous physical activity between rural and urban areas [10], but there are
few studies on the physical activity of migrant children. Urban migrant children refers to
children aged 0–17 who flow from rural areas to cities and live in the inflow place for more
than half a year [11]. This study focuses on the physical activity of urban migrant children
aged 3–6. In the context of social transformation, the scale of the social migrant population
is growing day by day, and the data of migrant children is growing at the same time. Due
to the restriction of the urban–rural dual system for a long time, urban migrant children
cannot enjoy the same urban life as urban children, and they tend to be marginalized and
disadvantaged in the entire social structure [12]. Large scale urban migrant children have
become a special group to be cared for. According to the communiqué of the seventh
national population census of Fujian Province, the migrant population in Fujian Province
was 13.661 million, which was 33.36% more than that in 2010. Xiamen and Quanzhou,
two cities in southern Fujian, are the largest gathering areas of migrant populations in
Fujian Province. This study investigated the moderate-to-vigorous physical activity of
3–6-year-old children in Xiamen and Quanzhou, and explored the influencing factors of
moderate-to-vigorous physical activity time shortages in order to provide a reference for the
intervention and guidance of children’s physical activity, and enrich the research content
on the physical activity of special populations.

2. Materials and Methods
2.1. Research Object

From July 21 to August 16, 2022, cluster sampling method was adopted in Xiamen and
Quanzhou, two cities in the southern region of Fujian Province. Using a randomization
method, kindergartens in Xiamen and Quanzhou, Fujian Province, China, were stratified
according to the nature of the kindergarten (public and private) and the location of the
kindergarten (cities and towns [13]). Stratified random sampling was then performed to
select four kindergartens from each city. A total of 1481 children from eight kindergartens
were selected as the research objects, and the parents of children filled in the questionnaire.
Inclusive criteria of subjects: (1) Aged 3–6 years; (2) Normal physical and mental develop-
ment; (3) From the countryside to the city, and living in the inflow place for more than half a
year; (4) Parents sign the uniform letter of information. Exclusion criteria: (1) Suffering from
mental and psychological diseases; (2) Suffering from physical diseases that lead to inability
to carry out normal physical activities. After strictly eliminating the questionnaires that did
not conform to logic and had missing items, 1308 valid questionnaires were obtained, with
an effective rate of 88.32%. There were 758 male students (57.95%) and 550 female students
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(42.05%); 446 people aged 3–4 (34.10%), 451 people aged 4–5 (34.48%), and 411 people aged
5–6 (31.42%).

2.2. Research Tools

The research adopted the questionnaire of “Children’s Physical Activity”, which in-
cludes: (1) Basic information. It was formulated by the research group based on previous
research and expert consultation feedback, including basic information such as sex, age,
gestational age, birth weight, nature of kindergarten, father’s education level, father’s exer-
cise frequency, mother’s education level, mother’s exercise frequency, annual household
income, parents’ support, family sports space, family sports equipment and sports grounds
near the home; (2) Physical activity survey: The International Physical Activity Question-
naire Short Form (IPAQ-SF) was used to conduct the survey, and children were asked about
the frequency and cumulative time (min) of three different intensities of physical activities
in the past 7 days: low intensity physical activity, moderate intensity physical activity, and
high intensity physical activity. The IPAQ questionnaire is considered as an acceptable
measurement method for sports activities on a continuous scale [14]. Through extensive
tests, it has been used in academic research in many countries [15], and the test results in
China also show that it has good reliability and validity [16]. In this study, “(frequency
of moderate intensity physical activity * accumulative time of each time + frequency of
high intensity physical activity * accumulative time of each time)/7” was used to calcu-
late the average daily time of moderate and high intensity physical activity. ≥ 60 min/d
was considered as normal exercise time, and< 60 min/day was considered as insufficient
exercise time.

2.3. Quality Control

Before the survey, the research group trained the teachers in charge of the kinder-
garten on the questionnaire requirements and recovery standards. When distributing the
questionnaire, the preschool teachers explained the purpose of the survey and filled in the
notes to the parents, and explained the items such as high-intensity, moderate intensity,
and low intensity physical activities in the questionnaire. The parents were required to
evaluate the children’s physical activities according to their actual physical activities, so as
to reduce the deviation of the results caused by parents’ failure to understand the question-
naire. In addition, parents could contact the members of the research group through the
contact information on the questionnaire for further consultation. The questionnaire was
cleaned and coded in strict accordance with the IPAQ data cleaning and outlier elimination
principles [17] and data truncation principles, and any questionnaire with missing activity
frequency and time or illogical data was eliminated.

2.4. Statistical Methods

SPSS21.0 software was used for statistical analysis of the data obtained, which mainly
included general descriptive statistics, χ2 test and logistic regression analysis.

3. Results
3.1. MVPA Time of Urban Migrant Children

In this study, a total of 1308 urban migrant children were included in the study. The
study found that 1178 people were underactive in moderate-to-vigorous physical activity
every day, accounting for 90.1%. A total of 810 boys (88.5%) and 507 girls (92.2%) had
insufficient moderate-to-vigorous physical activity time; 405 children aged 3–4 (90.8%), 409
children aged 4–5 (90.7%) and 364 children aged 5–7 (88.6%) had insufficient moderate-
to-vigorous physical activity time. The difference between different sex was statistically
significant (χ2 = 4.768, p = 0.029); there was no significant difference between different ages
(χ2 = 1.503, p = 0.472).
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3.2. Single Factor Analysis on MVPA Time Shortage of Urban Migrant Children

As is shown in Table 1, the reporting rate of insufficient moderate-to-vigorous physical
activity time for urban migrant children was in sex (χ2 = 4.768, p = 0.029); data for the
categories are as follows: father’s educational level (χ2 = 10.664, p = 0.005); mother’s exercise
frequency (χ2 = 8.678, p = 0.013); annual household income (χ2 = 12.050, p = 0.007); parents’
support (χ2 = 17.089, p = 0.000); family sports space (χ2 = 11.630, p = 0.003); and sports
grounds near home (χ2 = 13.350, p = 0.001). The differences were statistically significant (all
p values < 0.05).

Table 1. Single factor analysis of insufficient MVPA time for urban migrant children.

Factor Options Number of
People

Insufficient MVPA
Time χ2 Value p Value

Gender
Male 758 671 (88.5%)

4.768 0.029Female 550 507 (92.2%)

Father’s cultural
level

High school and below 952 873 (91.7%)
10.664 0.005Junior college 196 169 (86.2%)

Bachelor degree or above 160 136 (85.0%)

Mother’s exercise
frequency

Never 277 262 (94.6%)
8.678 0.0131–2 times a week 774 691 (89.3%)

≥3 times a week 257 225 (87.5%)

Annual household
income

≤30,000 166 158 (95.2%)

12.050 0.007
30,000 to 70,000 363 322 (88.7%)

7–120,000 518 474 (91.5%)
≥120,000 261 224 (85.8%)

Parents’ support
Not paying much attention 614 569 (92.7%)

17.089 0.000Commonly 370 336 (90.8%)
More attention 324 273 (84.3%)

Family sports
space

More 243 206 (84.8%)
11.630 0.003Commonly 942 855 (90.8%)

Less 123 117 (95.1%)

Sports grounds
near home

More 389 333 (85.6%)
13.350 0.001Commonly 792 725 (91.5%)

Less 127 120 (94.5%)

3.3. Multifactor Logistic Regression Analysis on MVPA Time Shortage of Urban Migrant Children

Moderate-to-vigorous physical activity time (normal = 0, insufficient = 1) was taken as
the dependent variable. In order to avoid the possibility of omission of important factors,
the test water of the included variables was set as 0.2 [18]. Gender, birth age, nature of the
kindergarten, father’s education level, father’s exercise frequency, mother’s education level,
mother’s exercise frequency, annual household income, parents’ support, family sports
space, family sports equipment, and sports grounds near the home were introduced into
the regression equation as independent variables (see Table 2 for variable assignment). The
forward (LR) method was used for multivariate logistic regression analysis. The model
Hosmer Lemeshow goodness of fit test resulted in χ2 = 2.795, p = 0.431. The accuracy of the
predicted value and the measured value was 90.1%, and the regression model fit the actual
situation well.

A multifactorial analysis found that, gender, parental support for sports, and sports
grounds near their homes were the main influencing factors on the lack of moderate-to-
vigorous physical activity time among urban migrant children (p < 0.05). As shown in
Table 3 that the occurrence rate of insufficient moderate-to-vigorous physical activity time
was 1.516 times higher among girls than boys (OR = 1.516, 95% CI: 1.029–2.232, p = 0.035).
Parental support for young children’s physical activity was an important protective factor
for urban migrant children’s moderate-to-vigorous physical activity time. The occurrence
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rate of insufficient moderate-to-vigorous physical activity time was 0.485 times higher
for children whose parents supported physical activity for young children than for those
whose parents did not care to support physical activity for young children (OR = 0.485,
95% CI: 0.314–0.751, p = 0.001). The occurrence rate of insufficient moderate-to-vigorous
physical activity time was 1.639 times higher for children with relatively average sports
grounds near their homes compared to children with more sports grounds near their homes
(OR = 1.639, 95% CI: 1.113–2.412, p = 0.012) and 2.482 times higher for children with less
sports grounds near their homes compared to children with more sports grounds near their
homes (OR = 2.482, 95% CI: 1.089–5.655, p = 0.030).

Table 2. Logistic Regression variable assignment table.

Variable Assignment

Gender Male = 1, Female = 1
Gestational age at birth <37 weeks = 1, ≥37 weeks = 2
Nature of kindergarten Public = 1, private = 2
Father’s cultural level High school and below = 1, junior college = 2, undergraduate and above = 3

Father’s movement frequency Never = 1, 1–2 times a week = 2, ≥3 times a week = 3
Maternal education level High school and below = 1, junior college = 2, undergraduate and above = 3

Mother’s exercise frequency Never = 1, 1–2 times a week = 2, ≥3 times a week = 3
Annual household income ≤30,000 = 1, 30,000 to 70,000 = 2, 70,000 to 120,000 = 3, ≥ 120,000 = 4

Parents’ support Less attention = 1, generally = 2, more attention = 3
Family sports space Larger = 1, general = 2, smaller = 3

Family sports equipment More = 1, general = 2, less = 3
Sports grounds near home More = 1, general = 2, less = 3

Table 3. Multifactor logistic regression analysis of MVPA time shortage of urban migrant children.

Arguments
and Constants Option β Value Wald Value p Value OR Value OR Value 95% CI

Gender Female 0.416 4.438 0.035 1.516 1.029–2.232

Parents’
support

Not paying
much Attention Reference group

Commonly −0.191 0.636 0.425 0.826 0.516–1.321

More attention −0.723 10.542 0.001 0.485 0.314–0.751

Sports grounds
near home

More Reference group

Commonly 0.494 6.273 0.012 1.639 1.113–2.412

Less 0.909 4.681 0.030 2.482 1.089–5.655

Constant 1.555 21.227 0.000 4.736

4. Discussion

As mentioned earlier, physical activity increases the body’s basal metabolic rate, burns
calories, and helps to reduce the incidence of obesity. Bad health behaviors, such as de-
creased physical activity and increased sedentary behavior of children, are important
factors that lead to poor health status in adulthood and frequent health complications
such as overweight and obesity [19]. With the improvement of economic levels and the
enhancement of public health awareness, the physical activity of children has received
unprecedented attention [20]. Early prevention and intervention in early childhood is
crucial to reduce the incidence rate of chronic diseases [21]. Therefore, an accurate assess-
ment of the physical activity of young children is of great significance for formulating
effective physical activity intervention plans. The main methods of measuring movement
in the population are questionnaires and wearable device monitoring. Wearable device
monitoring methods are more objective in recording the intensity and duration of children’s
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physical activity, but have problems with high cost, long wearing time, and inaccurate
identification of movement categories. In contrast, the questionnaire method is easier to
implement and easier to conduct in large groups. In this study, the International Physical
Activity Questionnaire Short Form (IPAQ-SF), which is widely used internationally, was
used to measure children’s physical activity. The results of this study show that 90.1% of
migrant children in Xiamen and Quanzhou, southern Fujian Province, China, are under-
active in moderate-to-vigorous physical activity every day. Compared with other data
studies, among Canadian preschool children and adolescents aged 5–7 years, only 13% of
boys and 6% of girls meet the requirement of accumulating 60 min of moderate-to-vigorous
physical activity every day [22]. The moderate-to-vigorous physical activity time shortage
rate of children in European countries varies greatly. The proportion of children who
can achieve 60 min or more of physical activity every day varies from 2.0% (Cyprus) to
14.7% (Sweden) [23]. However, the satisfaction rate of children with moderate-to-vigorous
physical activity in Guangdong is 15.6% [4], and the proportion of children and adolescents
who usually reach one hour of moderate-to-vigorous physical activity per day in Shanghai
is 16.5% [24]. It can be seen that the physical activity of children in various countries
around the world is quite different, but it is not ideal in general. The physical activity of
the urban migrant children group concerned in this study is more severe than the available
data. The reason may be related to the busy work of parents of urban migrant children,
high pressure, and lack of attention to children’s physical activities. For a long time, the
phenomenon of “valuing intelligence over physical fitness” in traditional education has
been common, which is particularly prominent among vulnerable groups. Some parents
believe that doing homework is more important than sports, which directly leads to the
problem of insufficient physical activity of children. The World Health Organization pays
close attention to the situation of physical inactivity, and released the Global Action Plan for
Promoting Physical Activity from 2018 to 2030 in 2018, where in it set the goal of reducing
the proportion of physical inactivity by 15% by 2030 [6]. In view of the serious shortage of
moderate-to-vigorous physical activity time for urban migrant children, timely intervention
and guidance should be given to ensure the healthy development of vulnerable children.

The reporting rate of moderate-to-vigorous physical activity time shortage among
children of different genders is different. The proportion of boys’ moderate-to-vigorous
physical activity time shortage is 88.5%, and girls’ moderate-to-vigorous physical activity
time shortage is 92.2%. The results of this study show that gender is the main influencing
factor for urban migrant children’s moderate-to-vigorous physical activity time shortage.
Multifactor analysis shows that girls’ moderate-to-vigorous physical activity time shortage
is 1.516 times that of boys. This is consistent with almost all research results. It has been
found that, after controlling for sex, race, and BMI Z-score, only sex and BMI Z-score were
significant correlates of objective MVPA, while only sex was a significant correlate of the
objective total PA [25]. A Canadian study of primary school students also found that boys
were 1.683 times more likely than girls to achieve 60 min of moderate-to-vigorous physical
activity on weekends [26]. This may be related to the gender characteristics that boys
are more active and have a higher level of coordination of rough sports [27]. Therefore,
different types of intervention and sports guidance should be carried out for urban migrant
children according to different genders. In general, the differences in thinking between
men and women are caused by a variety of factors. Biological factors, socio-cultural factors,
educational and environmental factors, psychological factors, and so on may lead to the
differences in male and female thinking. The differences in male and female thinking are
due to a number of factors. First, biology is an important reason. There are significant
differences in male and female brain structure and physiological mechanisms, which lead to
differences in male and female thinking. For example, in the male brain, the hippocampus
is larger than in women, which leads to men being better at spatial cognition and map
memory. Other parts of the brain, such as the language center, are larger in women than
in men, leading to better verbal expression and understanding. Secondly, social and
cultural factors are also important reasons for the differences in thinking between men and
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women. Social differences in the status, roles, and expectations of men and women lead
to differences in the way men and women think. For example, society expects men to be
independent, strong, and capable of leadership, while women are expected to be gracious,
caring, and empathetic. Such expectations influence not only differences in how men and
women think, but also differences in how they behave, interact, and make decisions. Due
to sex differences, girls prefer lighter paced, less vigorous sports such as artistic gymnastics,
rope skipping, and yoga, while boys prefer more vigorous, faster, and more confrontational
sports such as football, basketball, rugby, and fencing. However, it is important to stress
that although there are sex differences between boys and girls in physical activities, we
should not blindly exaggerate them. Instead, we should take care to guide children’s
interest in physical activities to minimize gender differences, so that both boys and girls
can enjoy and participate in physical activities.

This study found that family background factors and parents’ support were the
influencing factors of moderate-to-vigorous physical activity of urban migrant children.
The differences in moderate-to-vigorous physical activity time of urban migrant children
with different father’s education level, mother’s exercise frequency, annual household
income and parents’ support had statistical significance. Among them, parents’ support of
children’s sports is an important protective factor for urban migrant children’s moderate-
to-vigorous physical activity time. The results of this study show that the reporting rate
of children’s moderate-to-vigorous physical activity time shortage in families that pay
more attention to children’s sports was lower than that in families that pay less attention
to children’s sports. This is consistent with previous studies that have found parental
sports support to be beneficial in promoting physical activity in children [14]. A study on
children’s sports activities during COVID-19 showed that parents’ encouragement behavior
was directly related to children’s physical activity level, while parents’ higher concern about
COVID-19 during the epidemic was related to the reduction of physical activity support
behavior [28]. A regional survey in China on moderate-to-vigorous physical activity
among children and adolescents in Shanghai also found that parental encouragement and
supervision of physical activity had a significant effect on 60 min of moderate-to-vigorous
physical activity per day among children and adolescents (p < 0.05) [24]. The family is
the first important environment for children to develop their living habits. The degree
of parents’ support of children’s sports behavior is the most direct contributing factor for
children to engage in physical activity. Therefore, parents of urban migrant children should
establish a healthy concept, as well as actively support, encourage, and urge children
to participate in moderate-to-vigorous physical activity, so as to promote the health and
healthy growth of children.

5. Conclusions

This study found that the moderate-to-vigorous physical activity time of urban migrant
children in different family sports spaces and sports grounds near their homes was different.
Among them, the risk factor of insufficient moderate-to-vigorous physical activity time
for urban migrant children is the relative shortage of sports grounds near their homes.
Based on the ecosystem theory, children’s physical activities are not only affected by
individual level and family characteristics, but are also closely related to the community
level environment near their homes [29]. Community sports environments, such as fitness
trails, squares, and provided amusement facilities and equipment, provide available space
and facilities for children’s physical activities. Because of their convenience and free cost,
they are a favorable supplement to low-income groups’ sports venues [30]. Therefore,
they are important physical activity places for migrant children whose parents are busy
with work and whose family economic conditions are slightly insufficient. It has also been
found that spaces, such as parks near the home, can affect young children’s moderate-to-
vigorous physical activity after controlling for relevant variables in the study [31]. Therefore,
attention should be paid to the development and provision of community sports venues
and equipment to provide sports conditions for vulnerable migrant children.
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To sum up, the lack of time for moderate-to-vigorous physical activity for urban
migrant children is serious. 90.1% of children do not meet the requirements of the Sports
Guide. It is urgent for the government and administrative departments to introduce more
specific programs to increase the physical activity of vulnerable migrant children. The
insufficient moderate-to-vigorous physical activity time of urban migrant children is not
only related to individual factors, but also closely related to family level and community
environment. Departments at all levels should actively intervene, pay special attention
to migrant children’s families with low educational backgrounds and low incomes, and
give targeted lectures and family guidance. Parents of children, especially mothers, should
actively participate in physical exercises to provide good examples for children. The
community should actively strengthen the construction of a community sports environment,
provide a convenient sports environment for children in vulnerable families, and increase
the amount of children’s sports. This study takes up a very important issue of public health
in the area of physical activity of young people (children aged 3–6). This is an important
and significant area of influence for many policies, because good health and well-being
are two universal goals of humanity, which are now recognized as fundamental human
rights and important components of the equitable development of human, economic, and
social potential. In this perspective, the research results presented in the article are an
important premise for shaping physical activity as a guarantor of public health of the
Chinese population—especially among people migrating from rural areas to urban areas.
Thus, the study is a source of extremely important analytical data. There are also limitations
in this study. On the one hand, this study is a cross-sectional study, so it is impossible to
further infer the cause and effect from the research results. Sampling was done according
to the principle of random sampling, which ensured that each individual in the study
population had an equal chance of being selected. In the future, we should further explore
the findings of this study. On the other hand, this study was mainly conducted in the
form of self-reporting. Although the IPAQ-SF used is an internationally recognized scale,
the children’s physical level reported by parents may be affected by recall bias, social
expectation, and misunderstanding, and there is a reporting bias. In the future, the physical
activity level should be measured in a subjective and objective way to improve the accuracy
of the report.

Author Contributions: Conceptualization, X.W. and Y.J.; methodology, X.W.; software, X.W.; valida-
tion, X.W. and Y.J.; formal analysis, X.W.; investigation, X.W.; resources, X.W.; data curation, X.W.;
writing—original draft preparation, X.W.; writing—review and editing, X.W.; visualization, X.W.;
supervision, X.W.; project administration, X.W.; funding aquisition, Y.J. All authors have read and
agreed to the published version of the manuscript.

Funding: This work was supported by the Fujian Provincial Philosophy and Social Sciences Planning
Project (Project Approval No.: FJ2021C123).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The experimental data used to support the findings of this study are
available from the corresponding author upon request.

Conflicts of Interest: The authors declared that they have no conflict of interest regarding this work.

References
1. Bruijns, B.A.; Vanderloo, L.M.; Johnson, A.M.; Adamo, K.B.; Burke, S.M.; Carson, V.; Heydon, R.; Irwin, J.D.; Naylor, P.J.;

Timmons, B.W.; et al. Change in pre-and in-service early childhood educators’ knowledge, self-efficacy, and intentions following
an e-learning course in physical activity and sedentary behaviour: A pilot study. BMC Public Health 2022, 22, 244. [CrossRef]
[PubMed]

2. Epstein, B.J.; Nach, R.; Bragg, S.M. Wiley GAAP 2010: Interpretation and Application of Generally Accepted Accounting Principles; John
Wiley & Sons: New York, NY, USA, 2009.

http://doi.org/10.1186/s12889-022-12591-5
http://www.ncbi.nlm.nih.gov/pubmed/35125100


Sustainability 2023, 15, 4692 9 of 10

3. World Health Organization. Guidelines on Physical Activity, Sedentary Behaviour and Sleep for Children under 5 Years of Age; World
Health Organization: Geneva, Switzerland, 2019.

4. Brown, W.H.; Pfeiffer, K.A.; McIver, K.L.; Dowda, M.; Almeida, J.M.; Pate, R.R. Assessing preschool children’s physical activity:
The Observational System for Recording Physical Activity in children-preschool version. Res. Q. Exerc. Sport 2006, 77, 167–176.
[CrossRef] [PubMed]

5. Beijing Sport University; Capital Institute of Pediatrics; CISS. The First Sports Guide for Preschool Children (3–6 Years Old)
in China Was Launched in Beijing [EB/OL]. Available online: http://www.gov.cn/xinwen/2018-06/09/content_5297480.htm
(accessed on 3 January 2023).

6. Xie, X.; Zhang, W.; Pan, X.; Xie, L.; Shao, F.; Zhao, W.; An, J. CANet: Context aware network with dual-stream pyramid for
medical image segmentation. Biomed. Signal Process. Control. 2023, 81, 104437. [CrossRef]

7. Hardie Murphy, M.; Rowe, D.A.; Woods, C.B. Impact of physical activity domains on subsequent physical activity in youth: A
5-year longitudinal study. J. Sport. Sci. 2017, 35, 262–268. [CrossRef]

8. Gu, X.; Chang, M.; Solmon, M.A. Physical activity, physical fitness, and health-related quality of life in school-aged children. J.
Teach. Phys. Educ. 2016, 35, 117–126. [CrossRef]

9. Langguth, N.; Könen, T.; Matulis, S.; Steil, R.; Gawrilow, C.; Stadler, G. Barriers to physical activity in adolescents: A multidimen-
sional approach. Z. Gesundh. 2015, 23, 47–59. [CrossRef]

10. Xie, X.; Pan, X.; Shao, F.; Zhang, W.; An, J. Mci-net: Multi-scale context integrated network for liver ct image segmentation.
Comput. Electr. Eng. 2022, 101, 108085. [CrossRef]

11. Han, F.; Jiao, F.; Yang, W.; Yang, Y.; Deng, R. Study on the neglect status of urban migrant children aged 6 to 11 in three
prefectures(cities) of Yunnan Province. Chin. J. Child Health Care 2022, 30, 1376–1379, 1384.

12. Liu, L.; Zheng, B.; Chen, J. Behavioral problems among preschool children of migrant workers in Fujian Province. Chin. J. Sch.
Health 2017, 38, 378–380, 384.

13. National Bureau of Statistics. Statistical Classification of Urban and Rural Areas [EB/OL]. Available online: http://www.stats.
gov.cn/tjsj/pcsj/rkpc/6rp/html/fu11.htm (accessed on 3 January 2023).

14. Wilk, P.; Clark, A.F.; Maltby, A.; Smith, C.; Tucker, P.; Gilliland, J.A. Examining individual, interpersonal, and environmental
influences on children’s physical activity levels. SSM-Popul. Health 2018, 4, 76–85. [CrossRef]

15. Hagströmer, M.; Oja, P.; Sjöström, M. The International Physical Activity Questionnaire (IPAQ): A study of concurrent and
construct validity. Public Health Nutr. 2006, 9, 755–762. [CrossRef] [PubMed]

16. Liang, Q.; Wang, Y.; Lin, F.; Sun, B.; Chen, X.; Ma, H. Reliability and validity of Chinese version of 7-day physical activity recall in
Chinese population. Chin. J. Rehabil. Med. 2010, 25, 1078–1081.

17. Fan, M.; Lv, Y.; He, P. Calculation of physical activity levels in the International Physical Activity Questionnaire. Chin. J. Epidemiol.
2014, 35, 961–964.

18. Wu, S.; Wu, G.; Peng, X.; Chen, Q.; Wang, Y. Risk factors for malnutrition in 129 hospitalized adult patients with drug-resistant
tuberculosis from Chengdu public health clinic center. J. Clin. Pulm. Med. 2022, 27, 230–236.

19. Mu, M.; Xu, L.; Hu, D.; Wu, J.; Bai, M. Dietary patterns and overweight/obesity: A review article. Iran. J. Public Health 2017, 46,
869–876.

20. Xu, Y.; Li, W.; Tai, J.; Zhang, C. A Bibliometric-Based Analytical Framework for the Study of Smart City Lifeforms in China. Int. J.
Environ. Res. Public Health 2022, 19, 14762. [CrossRef] [PubMed]

21. Chen, P.; Wang, D.; Shen, H.; Yu, L.; Gao, Q.; Mao, L.; Jiang, F.; Luo, Y.; Xie, M.; Zhang, Y.; et al. Physical activity and health in
Chinese children and adolescents: Expert consensus statement (2020). Br. J. Sport. Med. 2020, 54, 1321–1331. [CrossRef] [PubMed]

22. Statistics Canada. Directly Measured Physical Activity of Children and Youth, 2012 and 2013 [EB/OL]. Available online:
https://www150.statcan.gc.ca/n1/pub/82-625-x/2015001/article/14136-eng.htm (accessed on 3 January 2023).

23. Konstabel, K.; Veidebaum, T.; Verbestel, V.; Moreno, L.A.; Bammann, K.; Tornaritis, M.; Eiben, G.; Molnár, D.; Siani, A.; Sprengeler,
O.; et al. Objectively measured physical activity in European children: The IDEFICS study. Int. J. Obes. 2014, 38, S135–S143.
[CrossRef]

24. Huang, M.; Hou, Y.; Li, W.; Wang, G.; Gu, G.; Xia, Q. Mental health in children with living donor liver transplantation: A
propensity score-matched analysis. Child Adolesc. Psychiatry Ment. Health 2022, 16, 1–8. [CrossRef]

25. Kavanaugh, K.; Moore, J.B.; Hibbett, L.J.; Kaczynski, A.T. Correlates of subjectively and objectively measured physical activity in
young adolescents. J. Sport Health Sci. 2015, 4, 222–227. [CrossRef]

26. Xie, X.; Pan, X.; Zhang, W.; An, J. A context hierarchical integrated network for medical image segmentation. Comput. Electr. Eng.
2022, 101, 108029. [CrossRef]

27. Pereira, S.; Reyes, A.; Moura-Dos-Santos, M.A.; Santos, C.; Gomes, T.N.; Tani, G.; Vasconcelos, O.; Barreira, T.V.; Katzmarzyk, P.T.;
Maia, J. Why are children different in their moderate-to-vigorous physical activity levels? A multilevel analysis. J. Pediatr. 2020,
96, 225–232. [CrossRef] [PubMed]

28. Lee, J.; Healy, S.; Haegele, J.A. Environmental and social determinants of leisure-time physical activity in children with autism
spectrum disorder. Disabil. Health J. 2022, 15, 101340. [CrossRef] [PubMed]

29. Gangolly, J.S.; Hussein, M.E. Generally accepted accounting principles: Perspectives from philosophy of law. Crit. Perspect.
Account. 1996, 7, 383–407. [CrossRef]

http://doi.org/10.1080/02701367.2006.10599351
http://www.ncbi.nlm.nih.gov/pubmed/16898273
http://www.gov.cn/xinwen/2018-06/09/content_5297480.htm
http://doi.org/10.1016/j.bspc.2022.104437
http://doi.org/10.1080/02640414.2016.1161219
http://doi.org/10.1123/jtpe.2015-0110
http://doi.org/10.1026/0943-8149/a000136
http://doi.org/10.1016/j.compeleceng.2022.108085
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/html/fu11.htm
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/html/fu11.htm
http://doi.org/10.1016/j.ssmph.2017.11.004
http://doi.org/10.1079/PHN2005898
http://www.ncbi.nlm.nih.gov/pubmed/16925881
http://doi.org/10.3390/ijerph192214762
http://www.ncbi.nlm.nih.gov/pubmed/36429480
http://doi.org/10.1136/bjsports-2020-102261
http://www.ncbi.nlm.nih.gov/pubmed/32471813
https://www150.statcan.gc.ca/n1/pub/82-625-x/2015001/article/14136-eng.htm
http://doi.org/10.1038/ijo.2014.144
http://doi.org/10.1186/s13034-022-00516-4
http://doi.org/10.1016/j.jshs.2014.03.015
http://doi.org/10.1016/j.compeleceng.2022.108029
http://doi.org/10.1016/j.jped.2018.10.013
http://www.ncbi.nlm.nih.gov/pubmed/30550760
http://doi.org/10.1016/j.dhjo.2022.101340
http://www.ncbi.nlm.nih.gov/pubmed/35644892
http://doi.org/10.1006/cpac.1996.0042


Sustainability 2023, 15, 4692 10 of 10

30. Huang, J.H.; Hipp, J.A.; Marquet, O.; Alberico, C.; Fry, D.; Mazak, E.; Lovasi, G.S.; Robinson, W.R.; Floyd, M.F. Neighborhood
characteristics associated with park use and park-based physical activity among children in low-income diverse neighborhoods
in New York City. Prev. Med. 2020, 131, 105948. [CrossRef] [PubMed]

31. Flood, J.M. Wiley GAAP 2013: Interpretation and Application of Generally Accepted Accounting Principles; John Wiley & Sons:
New York, NY, USA, 2012.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.ypmed.2019.105948
http://www.ncbi.nlm.nih.gov/pubmed/31836479

	Introduction 
	Materials and Methods 
	Research Object 
	Research Tools 
	Quality Control 
	Statistical Methods 

	Results 
	MVPA Time of Urban Migrant Children 
	Single Factor Analysis on MVPA Time Shortage of Urban Migrant Children 
	Multifactor Logistic Regression Analysis on MVPA Time Shortage of Urban Migrant Children 

	Discussion 
	Conclusions 
	References

