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Objective: To investigate the status of physical activity and parental support of
children aged 6-10 years in Macau and to explore the relationship between
them.

Methods: The International Physical Activity Questionnaire-Short form (IPAQ-S)
and Activity Support Scale for Multiple Groups (ACTS-MG) were used to
investigate children’s physical activity time, parental support level, and general
demographic information. The height and weight of the children are measured
by a portable instrument.

Results: The physical activity of children in Macau is insufficient, does not
meet the guidelines of the World Health Organization (WHO). Regarding
parents’ support, the average score of physical activity models and community
resource utilization is relatively low. Linear regression results showed that the
relationship between low physical activity (LPA) and parental support was not
statistically significant, and that children with moderate physical activity (MPA)
(over all g=0.256, boys p=0.245, girls p=0.279), moderate-to-vigorous
physical activity (MVPA) (over all g = 0.291, boys $ = 0.279, girls g = 0.312) were
significantly positively correlated with logistical support. Boys' vigorous physical
activity (VPA) (8 = 0.335) was significantly positively correlated with community
resource utilization, and girls’ vigorous physical activity (VPA) (5 = 0.268) was
significantly positively correlated with physical activity models.

Conclusion: Macau parents generally pay attention to children’s physical activity
endeavors, but the level of children’s physical activity is relatively low. There are
certain differences in the relationship between the types of parental support
and the physical activity of children of different genders, and the relationship
between parental logistical support and children’s physical activities is closer. In
future studies, investigators could look at various family interventions and make
more targeted plans based on gender and activity intensity.

KEYWORDS

parental support, physical activity, different intensities, children, Macau

1 Introduction

Numerous studies have confirmed that regular physical activity (PA) can effectively
improve the physical fitness and health of children and adolescents while reducing the risk of
chronic diseases such as obesity and type II diabetes (Lampard et al., 2014; Belton et al., 2014).
The PA Guidelines released by the World Health Organization (WHO) in 2020 recommend
that children and adolescents should engage in an average of at least 60 min of
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moderate-to-vigorous physical activity (MVPA) per day throughout
the week (Bull et al., 2020). However, physical inactivity among
children and adolescents has become a global trend, with 80% of
adolescents worldwide not meeting the reccommended amount of PA
(Hallal et al., 2012). Only 29.9% of children and adolescents in China
meet the recommended amount (Chen, 2017). Moreover, childhood
and adolescence are critical periods for developing PA experiences
and behavioral habits, which are closely related to their lifestyle in
adulthood (Guo et al,, 2017). Therefore, in-depth exploration of the
influencing factors of PA in children and adolescents is an important
prerequisite for accurate intervention and promotion of good
behavior, and a healthy lifestyle.

The socio-ecological model indicates that an individual’s PA is
influenced by multiple levels of factors, including personal,
organizational, and environmental aspects (Bauman et al., 2012). Due
to the characteristics of children’s physical and mental development at
different stages, their PA is primarily affected by the family, school,
and community environment (Welk, 1999). As the starting point of
children’s growth, family environment, especially parental factors,
have a crucial impact on childrens PA (Welk et al., 2003; Leung et al.,
2017). Currently, numerous studies abroad indicate that parental
support can have an impact on children’s PA, and it has a significant
effect during the early stages of child development (before the age of
10 years) (Leung et al., 2017). However, parental support is a
multidimensional factor, and research on which types of support are
most closely related to children’s PA is relatively limited (Pyper et al,
2016). On one hand, although some scholars have categorized
supportive behaviors, there are significant differences in the types of
support due to varying classification criteria and measurement tools.
For example, Lampard (Lampard et al., 2014) divided parental support
into logistic support, modeling of PA and restricting access to screen-
based activities. Rhodes (Rhodes et al., 2013) studied the parental role
model, PA encouragement and PA participation facilitation. On the
other hand, the findings from different studies are not consistent.
Some studies suggest that parental PA modeling and providing
convenient transportation have a positive impact on children’s PA
(Wright et al., 2010; Cheng et al., 2014; Beets et al., 2010; Ploeg et al.,
2013; Zhao and Settles, 2014), while other studies have found
completely opposite results (Welk et al., 2003; Trost et al., 2003;
Gillison et al., 2017).

The exploration of the relationship between parental factors and
childrens PA in China can be traced back to the study by Cheng et al.
(2009) on children in Chengdu, which started later compared to foreign
research. Although in recent years, scholars in our country have
strengthened research in this area (Liu et al., 2017; Hu et al., 2017; Wang
and Xiao, 2018), overall development has been slow and mainly
concentrated in mainland China, while studies on the impact of parental
support on childrens PA in the Macau region are still relatively scarce
(Zhang, 2018). The “Macau Special Administrative Region Citizen
Physical Fitness Monitoring Report” highlights issues such as insufficient
PA among children in Macau and the prevalence of a sedentary lifestyle
with more sitting than movement (Sports Bureau Macao Special
Administrative Region Government, 2016). Macaw’s economy is
developing rapidly, and it is the city with the highest GDP per capita and
population density in China. Due to factors such as its geographical
location and historical background, Macau has formed a unique culture
that blends both Chinese and Portuguese elements. Therefore, exploring
the relationship between parental support and children’s PA in the Macau
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region may result in findings that differ from those in mainland China
and abroad. Additionally, due to the impact of PA recommendations,
both domestic and international research has primarily focused on
MVPA in children. However, existing studies have pointed out that PA
of different intensities can all promote positive health benefits, with
certain differences between these benefits (Laguna et al., 2013; Amagasa
et al, 2018; Kwon et al, 2011). Meanwhile, the PA Guidelines for
Americans scientific report also suggests that PA of different intensities
should be discussed separately. However, the relationship between
parental support and children’s PA at different intensities still requires
further clarification. Therefore, this study aims to explore the relationship
between parental support and different intensities of PA of children aged
6-10 years in Macau, and provide a theoretical basis for effective
interventions of different PA intensities of children in Macau.

2 Methods
2.1 Participants

According to the relevant research design theory, 270 children in
Macau were selected as research subjects. A power analysis estimated
that a sample size of 100 would be sufficient. Thus this study exceeded
the minimum sample size by 30 traditionally required by sociology
research. According to the long-term practical experience of social
survey research, the sample size of the population with an overall size
of 10,000-100,000 should be between 1 and 5% (Lin and Ni, 2012). The
official website of the Macau Education and Youth Affairs Bureau shows
that there are a total of 24,754 children aged 6-10 in Macau (Education
and Youth Bureau, Macao Special Administrative Region Government,
2018), thus the sample size meets the research requirements.

2.2 Procedure

Two hundred and seventy children aged 6-10years were
randomly selected in Macau. First, height and weight measurements
were taken. Next, the children were guided to complete a PA survey
questionnaire. Finally, parent questionnaires and informed consent
forms with the school’s official stamp were distributed, to be handed
over to the parents by the students. The informed consent includes the
principle of voluntary completion, information confidentiality and the
scientific research use of the data. After parents completed the
questionnaire, students returned the questionnaire to the teachers.

A total of 270 children’s PA and parental support questionnaires
were collected, with a recovery rate of 100%. After excluding
non-parent responses, PA questionnaires of different intensity, missing
parental support data questionnaires, and abnormal questionnaires
(questionnaires with many missing items, randomly filled in and
beyond the age range of this study), 223 valid questionnaires remained,
with an effective recovery rate of 82.6%.

2.3 Variables measures
2.3.1 Demographics

At the beginning of the children’s PA questionnaire, demographic
information such as the child’s date of birth and gender was asked.
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Height and weight measurements were conducted in the
classroom by trained investigators and teachers using a height and
weight measuring instrument (GMCS-1V, Jianmin, Beijing, China).
During the measurement process, the children’s barefoot height was
recorded to the nearest 0.1 cm, and their weight was measured to the
nearest 0.1 kg. The children’s Body Mass Index (BMI) was calculated
by dividing their weight by the square of their height (kg/m?). The
BMI z-score was calculated based on the WHO 2007 Growth
Reference (De Onis et al., 2007).

2.3.2 International physical activity
questionnaire-short, IPAQ-S

The International PA Questionnaire-short form was used to
investigate children’s PA. According to the empirical study in Macau,
this scale has good applicability, credibility, and effectiveness (Fan
etal., 2014).

IPAQ-S classified PA into vigorous PA (VPA), moderate PA
(MPA), and low PA (LPA), and asked participants about their
frequency of participation and cumulative time per day for each of the
three types of PA over the last 7 days. Due to the limited literacy and
understanding ability of children, under the detailed explanation and
guidance of teachers, children completed the PA survey by themselves.
According to the IPAQ-S data processing rules, data cleaning and
outlier elimination are carried out successively, and LPA, MPA, VPA
and MVPA times are finally obtained.

2.3.3 The activity support scale for multiple
groups, ACTS-MG

The Parental Support Survey of children’s PA uses the parent
report version of The Activity Support Scale for Multiple Groups
(ACTS-MG) (Lampard et al., 2014). The ACTS-MG scale consists of
15 questions, including logistic support, PA model, community
resource utilization, and restrictions on sedentary behavior. Logistical
support refers to the preparation and support provided by parents for
children to participate in PA, including parents to let children
participate in sports teams and sports clubs, to take children to places
where they can play, and to watch children participate in sports games
or performances. PA model refers to parents guiding children to
participate in PA by example, including family members participating
in PA as a way of leisure and entertainment, parents’ attitude towards
PA, participation habits, parents taking children with them when
participating in PA, and encouraging children with their own example.
The use of community resources is to create opportunities for children
to perform PA in the community, including parents’ encouragement
to exercise in the community, encourage children to walk/ride bicycles
in a nearby safe and appropriate place, sign up for children to
participate in community activities and provide children with school
(or holidays) to participate in PA (such as summer camps).
Restrictions on sedentary behavior refer to parents” limits on the
child’s static behavior time, including parents’ limits on children
watching TV, using computers, mobile phones and other mobile
devices. The items in the ACTS-MG are all set on a 4-point scale,
where very consistent, consistent, inconsistent, and very inconsistent
are assigned values of 4, 3, 2, and 1, respectively. The scores for each
type of parental support are then obtained by summing these values.

ACTS-MG, as a mature scale, has been widely used in countries
such as North America and Africa (Lampard et al., 2014; Chen and
Dai, 2016; Yuan and Zhai, 2012). The reliability of the ACTS-MG scale
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was tested with a two-week interval by 115 parents of Macau children.
The test-retest reliability for various types of parental support ranged
between 0.534 and 0.955. The internal consistency reliability,
measured by Cronbach’s alpha coefficient, was 0.928, with the
dimensions of different types of parental support ranging from 0.764
to 0.942, indicating that the ACTS-MG scale has good reliability.

2.4 Statistical analysis

The questionnaire data were statistically analyzed using SPSS 26.0,
with the significance level set at p < 0.05. Descriptive statistical
analysis was conducted to summarize the time spent on PA of various
intensities and types of parental support using means and standard
deviations. Independent sample t-tests and one-way ANOVA were
employed to analyze differences in PA times and types of parental
support among children of different genders and ages. Pearson’s
simple correlation was used to examine the relationship between the
time spent on PA of various intensities and types of parental support
among children of different genders. Finally, controlling for BMI
z-score, a multilevel linear regression analysis was performed to
explore the relationship between children’s PA times of various
intensities and types of parental support.

3 Results
3.1 Participant characteristics

Complete and valid data were provided for 223 children out of 270
subjects, 128 boys (57.4%) and 95 girls (42.6%). The mean age of the
children was (7.96 + 1.32) years, and the mean BMI z-score of the
children was 0.07. A total of 158 (70.9%) parents, who were mainly
mothers, completed the ACTS-MG survey.

3.2 Physical activity of children

As shown in Table 1, the average daily LPA time for children was
41 min (41 min for boys; 41 min for girls) and 20 min for MPA
(21 min; 18 min) and the VPA time was 15 min (16 min; 14 min) and
MVPA time was 35 min (37 min; 32 min), there was no significant
difference between boys and girls, but boys were slightly higher than
girls on the whole. There was no significant difference in the PA time
of children of different ages with different intensities, and it was shown
in Figure 1 that the PA time of children of different intensity and the
MVPA compliance rate continued to increase with age at the age of
6-8 years, but showed a downward trend at the age of 9-10 years.

3.3 Parental support

Parental support survey results show: The median critical value of
each item of the ACTS-MG scale was 2.5 points, the sedentary
behavior restriction (M = 3.18, SD = 0.54), logistic support (M = 3.01,
SD = 0.58), community resource utilization (M = 2.90, SD = 0.56) and
PA model (M = 2.80, SD = 0.58) in parental support type. The mean
value of each item of was higher than the medium threshold,
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TABLE 1 Children'’s PA, parental support survey results (x + s).

PA/min Parental support
MPA VPA Logistic PA Community Restrictions
support  model resource on
utilization sedentary
behavior
Total 223 | 0.07+165 @ 40.96+4332 19.66+30.64 14.99+27.77 | 34.65+5091 = 9.03+1.76 | 13.98+2.99 11.60 +2.23 9.55+ 1.63
Boys 128 | 020+1.72 | 40.95+42.42  20.69+2870 1553+2479  3622+46.37 | 9.05+178 | 14.00 +2.96 11.81 +2.21 9.47 + 1.60
Girls 95 | —0.11+1.54  40.98+4472 1826+33.18 14.27+31.46 | 32.53+£56.65 899+ 174  13.95+3.04 11.32£2.22 9.66 + 1.67
Gender 0.163 0.996 0.559 0.739 0.594 0.785 0.897 0.099 0.379
Age 0.842 0.140 0.309 0.051 0.084 0.929 0.732 0.750 0.632
C—LPA MPA mmmmVPA MVPA —¢— MVPA Compliance Rate
(min/d) (%)
- 25.00
75.00 A 20.80
- 20.00
60.00 1 15.90
45.00 - 12.10 15.00
30.00 - 10.00
15.00 - 5.00
0.00 T T 0.00
6 years 7 years 8 years 9 years
FIGURE 1
Trends in PA time of children by different age-groups MVPA compliance rate.

indicating that parents generally paid attention to children’s PA
support, but the community resource utilization and PA models’
support levels were relatively low. In addition, Table | shows that there
is no significant difference between different types of parental support
for children of different genders and different ages, and the scores of
different types of support for boys and girls are basically the same, and
show a small fluctuation with the change of age.

3.4 Relationship between different levels of
PA and parental support in children

Table 2 shows that, except that the correlation between LPA time
and parental support types of boys and girls is not statistically
significant, other LPA, MPA, VPA and MVPA time are statistically
correlated with one or more parental support types, and the intensity
of the correlation is different to some extent. They ranged from 0.141
(LPA time for PA models versus overall sample) to 0.336 (community
resource utilization versus VPA time for boys). Previous studies have
shown that BMI has a significant impact on children’s PA (Davison
etal, 2011; Davison et al., 2003; Jago et al., 2020). Therefore, in order
to further explore the relationship between the two, based on
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controlling BMI z-score, the type of parental support that has
statistical significance with childrens PA time is taken as the
independent variable, and the time of children’s PA with different
intensity is taken as the dependent variable. The multi-layer linear
regression analysis was carried out according to the stepwise
forward approach.

3.4.1 Relationship between LPA and parental
support of child

The regression results found that parents’ logistic support and PA
model had no significant effect on the overall LPA time of children,
indicating that each type of parental support was not the main factor
in predicting and explaining children’s LPA time (p >0.05), so
regression analysis and data presentation were not conducted.

3.4.2 Relationship between children’'s MPA, MVPA
and parental support

In the MPA relationship (Table 3), overall child model 1, boy
model 1 and girl model 1 show that BMI z-score has no significant
influence on overall child MPA, boy MPA and girl MPA time, and the
contribution rate is 0.4, 0.8 and 0.8%, respectively. After controlling
for BMI z-score, logistic support, PA models and community resource
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https://doi.org/10.3389/fpsyg.2025.1600667
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Wang et al.

TABLE 2 Correlation between PA time and parental support for children by different gender-groups.

10.3389/fpsyg.2025.1600667

Logistic support 0.136% 0.156 0.110 0.253%% | 0.245%* 0.263* 0.250%* | 0.238%* | 0.267** | 0.289%* | 0.279%*% | 0.303%*
PA model 0.141% 0.154 0.124 0.147% 0.106 0.193 0.264%* | 0.267%% | 0.265%* | 0.233%* 0.208* 0.260%*
Community resource utilization 0.080 0.116 0.035 0.210* 0.159 0.263%* | 0.286%* | 0.336%* | 0.237%* | 0.282%% | 0.278%* | 0.286%*
Restrictions on sedentary behavior 0.094 0.093 0.097 0.011 —0.044 0.077 0.119 0.245%* | —0.004 0.071 0.104 0.043

#*Correlation is significant at the 0.01 level (two-tailed). *Correlation is significant at the 0.05 level (two-tailed).

utilization were included in overall child model 2, logistic support in
boy model 2, and logistic support and community resource use in girl
model 2. The results showed that: Logistic support was positively
correlated with MPA time in children (f = 0.256, p < 0.01), MPA time
in boys (f=0.245, p<0.05) and MPA time in girls (f=0.279,
P <0.05), and the contribution rate increased to 5.7, 4.5 and 5.9%.

In relation to MVPA (Table 3), overall child model 1, boy model
1 and girl model 1 showed that BMI z-score had no significant
influence on overall child MVPA, boy MVPA and girl MVPA time,
and the contribution rates were 0.4, 0.8 and 1.1%, respectively. After
controlling for BMI z-score, global child model 2, boy model 2, and
girl model 2 all included logistic support, PA models, and community
resource use, showing that: Logistic support was positively correlated
with MVPA time of children (f = 0.291, p < 0.01), MVPA time of boys
(p=10.279, p < 0.05) and MVPA time of girls (# = 0.312, p < 0.05), and
the contribution rate increased to 7.6, 6.4 and 7.5%.

3.4.3 Relationship between child VPA and
parental support

As shown in Table 3 (VPA), overall child model 1, boy model 1
and girl model 1 show that BMI z-score has no significant influence
on overall child VPA, boy VPA and girl VPA time, and the
contribution rate is 0.5, 0.6 and 0.9%, respectively. After controlling
for BMI z-score, global child model 2 included logistic support, PA
models, and community resource use, boy model 2 included logistic
support, PA models, community resource use, and static behavior
restriction, and girl model 2 included logistic support and PA models,
and the results showed that: Community resource utilization was
positively correlated with VPA time in children (f = 0.286, p < 0.01)
and VPA time in boys (ff = 0.335, p < 0.01), and the contribution rates
were 7.4 and 10.0%, respectively. There was a significant positive
correlation between PA model and VPA time of girls (5 =0.268,
p <0.05), and the contribution rate was 5.1%.

4 Discussion
4.1 Children’s physical activity

On average, children engage in 35 min of MVPA per day, with
only 16.6% meeting the recommended MVPA guidelines. The rate
of MVPA compliance among children in Macau is similar to the
global trend of insufficient PA among children (Salin et al., 2019),
and the amount of MVPA time is lower than that reported in studies
conducted in mainland China and other countries (Gillison et al.,
2017; Livetal., 2017). This is closely related to the short duration of
weekly PA at school and the low participation in PA outside of
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school among children in Macau (Sports Bureau Macao Special
Administrative Region Government, 2016). Additionally, PA among
Macau children continues to increase from ages 6 to 8 years, but
shows a declining trend from ages 9 to 10. This result differs from
foreign studies that have found a decline in PA among children at
the age of 10 (Tye et al., 2020), but overall, the level of PA among
these children generally shows an initial increase followed by
a decrease.

This phenomenon may result from a combination of physiological,
psychological, and social factors in children. Physiologically, this study
found that the BMI index continues to increase with age. Existing
research indicates that PA in children of normal weight is negatively
correlated with changes in the BMI index (Hallal et al., 2012; Dumith
etal, 2011), suggesting that the increase in BMI may inhibit children’s
PA to some extent. Psychologically, based on the expectancy-value
theory, children have higher expectations for PA in their early years,
but these expectations gradually decline as they age, thereby affecting
their activity levels (Schwarzfischer et al., 2017). Additionally, the
theory of ability beliefs points out that children aged 7-12 years’
experience rapid development in social comparison skills. When
children perceive their performance in PA as inferior to their peers, it
can lead to self-imposed constraints on PA (Mitchell et al., 2013).
Socially, the socialization of PA in early childhood is crucial and is
influenced by factors such as family encouragement and recreational
choices (Mitchell et al., 2013). However, interviews revealed that as
Macau children grow older, parental control over their PA generally
decreases, while their screen time on electronic devices significantly
increases, which negatively impacts their PA to some extent.

4.2 Parental support

Parents generally place significant emphasis on supporting
children’s PA, but the level of support for role modeling in PA and the
utilization of community resources is relatively low. The findings are
generally lower compared to studies abroad that used the same scale
(Chen and Dai, 2016). Macau’s unique economic, cultural, and
geographical environment, among other factors, have a significant
impact on this phenomenon.

First of all, due to the influence of Chinese and Portuguese multi-
culture, parents in Macau are relatively open to education and pay
more attention to childrens PA, but the degree of attention is still low
compared with foreign countries; Secondly, with the rapid economic
development in Macau, parents are busy with work and often work
overtime, so they have limited leisure time to exercise and accompany
with their children, which fails to fully set an active example for their
children (Hu et al., 2017; Xiang et al., 2003). Finally, as one of the
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TABLE 3 Regression analysis of parental support and MPA, VPA and MVPA time for children.

Dependent Gender Model Variable

Variable
MPA Total 1 0.018 0.000 —0.004
BMI z-score —0.339 1.251 —0.018
2 0.256 0.065 0.057
BMI z-score —0.665 1.215 —0.036
logistic support 4.456 1.139 0.256%*
PA model / / /
community resource / / /
utilization
Boys 1 0.002 0.000 —0.008
BMI z-score 0.029 1.489 0.002
2 0.245 0.060 0.045
BMI z-score 0.001 1.449 0.001
logistic support 3.965 1.401 0.245%*
Girls 1 0.053 0.003 —0.008
BMI z-score -1.151 2.231 —0.053
2 0.281 0.079 0.059
BMI z-score -2.113 2.184 —0.098
Logistic support 5.316 1.932 0.279%*
Community resource / / /
utilization
VPA Total 1 0.002 0.000 —0.005
BMI z-score —0.037 1.134 —0.002
2 0.286 0.082 0.074
BMI z-score 0.003 1.089 0.000
Community resource 3.573 0.806 0.286%*
utilization
Logistic support / / /
PA model / / /
Boys 1 0.040 0.002 —0.006
BMI z-score —0.578 1.285 —0.040
2 0.338 0.114 0.100
BMI z-score —0.486 1.215 —0.034
Community resource 3.756 0.944 0.335%*
utilization
Logistic support / / /
PA model / / /
Girls 1 0.038 0.001 —0.009
BMI z-score 0.775 2.117 0.038
2 0.267 0.072 0.051
BMI z-score —0.102 2.079 —0.005
PA model 4.845 1.839 0.268*
logistic support / / /

(Continued)
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TABLE 3 (Continued)

10.3389/fpsyg.2025.1600667

Dependent Gender Model Variable R R? R%,; B SD p
Variable
MVPA Total 1 0.012 0.000 —0.004
BMI z-score —0.376 2.078 —0.012
2 0.291 0.084 0.076
BMI z-score —0.993 1.998 —0.032
logistic support 8.428 1.873 0.291%*
PA model / / /
community resource / / /
utilization
Boys 1 0.020 0.000 —0.008
BMI z-score —0.548 2.405 —0.020
2 0.280 0.078 0.064
BMI z-score —0.601 2.318 —0.022
logistic support 7.284 2.242 0.279%*
PA model / / /
community resource / / /
utilization
Girls 1 0.010 0.000 —0.011
BMI z-score —0.377 3.814 —0.010
2 0.308 0.095 0.075
BMI z-score —2.215 3.696 —0.060
logistic support 10.161 3.269 0.312%*
PA model / / /
community resource / / /
utilization

**Correlation is significant at the 0.01 level (two-tailed). *Correlation is significant at the 0.05 level (two-tailed).

regions with the highest population densities in the world, Macau has
relatively insufficient community resources available for children’s
physical activities, and children’s outdoor time is limited due to the
“protection paradox” of parents (Pyper et al., 2016). In addition, the
study found no gender differences in parental support. Families in
Macau generally pursue “affirmative action” (Xiang et al., 2003).
Women have the same social participation and status as men, and
parents pay more attention to gender equality in family education
and PA support.

4.3 The relationship between children'’s
physical activity and parental support

Currently, due to significant variations in the classification of
parental support types and research findings (Cheng et al., 2014;
Beets et al., 2010; Ploeg et al., 2013; Zhao and Settles, 2014; Gillison
etal., 2017), and the relatively limited number of separate studies on
parental support and children’s PA of different intensities, the
relationship between them still needs further exploration and
clarification. The regression analysis in this study shows that parental
support does not have a significant impact on childrens LPA, while
logistic support significantly affects both overall and gender-specific
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children’s MPA and MVPA. Additionally, the utilization of
community resources has a significant impact on overall children’s
VPA and boys’ VPA, and PA modeling significantly influences
girls’ VPA.

The relationship between children’s LPA and parental support may
be related to parents’ general support for children’s active PA. At the
same time, the expectation theory points out that the expectation and
demand of PA are higher in childhood, and children are more active.
In addition, for Macau children, due to the narrow geographical space
and nearby school, they walk to and from school with relatively few
LPA and fixed time (Sports Bureau Macao Special Administrative
Region Government, 2016), and the influence of parental support on
children’s LPA is not significant. However, it is not that LPA in children
is unimportant. Studies have pointed out that LPA for a certain period
of time can effectively reduce the risk of cardiovascular disease and
accidental death in children (Kwon et al,, 2011). In addition, for
children with an inactive lifestyle, it is not practical to directly engage
in high intensity PA, and LPA is the first step to improve the level of
PA of children in this group and promote health benefits. Future
studies need to further explore the relevant factors affecting
children’s LPA.

The significant influence factor of MPA and MVPA in children is
logistical support, which may be due to relatively more PA during
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childhood, but compared with VPA, children are more likely to
achieve MPA. At the same time, the proportion of MPA in MVPA
(56%) is relatively large, so the factors affecting MPA and MVPA in
children are the same. As for its potential mechanism, attachment
theory points out that there is a special emotional relationship
between children and parents, and parents can make children feel
safe and emotional support by encouraging children to participate in
sports clubs, watching children’s games and leading children to places
where activities can be carried out, thus improving children’s
participation interest and enthusiasm. In addition, based on the
knowledge of adolescent PA promotion model (Belton et al., 2014;
Welk, 1999), parents can not only directly improve children’s MPA
and MVPA through logistical support, but also indirectly affect
children’s self-efficacy and expected value, thus jointly improving
children’s PA level.

Studies have pointed out that VPA plays an important role in
preventing overweight and obesity in children (Laguna et al., 2013).
This study found that there are gender differences in the influence
factors of parental support on children’s VPA. On the one hand,
because VPA is difficult to achieve and can cause shortness of breath
and rapid heartbeat, children are prone to fear of performing vigorous
activities (Geng and Liang 2008). On the other hand, role theory
suggests that gender role stereotypes can influence individual goals,
expectations, and social experiences, leading boys and girls to
participate in gender-appropriate activities. For example, boys tend
to play basketball, soccer, and other sports with high confrontation
and intensity, while girls tend to play physical sports with low
confrontation and intensity. Therefore, there are significant
differences between boys and girls in their ability perception and
expected value of VPA (Hu et al., 2017; Mitchell et al., 2013). In
addition, social learning theory points out that observational learning
and imitative behavior are dominant in childhood, and children will
imitate the behaviors of important people such as parents and peers
when participating in physical activities (Mitchell et al., 2013).
Therefore, combining role theory and social learning theory, parents
can provide community resource utilization support in the form of
participating in sports clubs or summer camps in the community, so
that boys can get more free space and be easily influenced by peers,
which is more conducive to improving the expected value and level
of VPA for boys.

In general, parental support in Macau can have an impact on
children’s PA (except LPA), and the impact on different intensity of PA
is different. Since the return of Macau to China, great changes have
taken place in many aspects of society, and the family structure tends
to be a small nuclear family model. Parents in nuclear families pay
more attention to sports participation and parent-child activities,
which has a positive impact on children’s PA (Xiang et al., 2003). In
addition, although the static behavior restriction score of parental
support in Macau is high, the study found that it does not indirectly
translate into PA promotion, and the direct support of parents for PA
is more conducive to promoting the improvement of children’s
PA level.

The contribution of parental support to MPA, VPA and MVPA
in boys is between 5 and 10%. The results of this study are basically
consistent with the findings of mainland children (Wang and Xiao,
2018), but compared with foreign studies (10-40%), parental support
in Macau has a lower role in explaining and predicting children’s PA
(Trost et al., 2003; Yuan and Zhai, 2012; Wu et al., 2009). Due to the
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profound influence of China’s traditional culture and educational
concepts, Macau parents have higher expectations for cultural
knowledge education than foreign countries, and it is easy to make
children have wrong sports cognition concepts, resulting in Macau
parents’ support for children’s PA interpretation degree is relatively
limited. In addition, social ecology model (Bauman et al., 2012) and
adolescent PA promotion model (Belton et al., 2014) both point out
that PA of children and adolescents is influenced by multiple factors.
Besides parental support, factors such as individual characteristics,
family environment, school environment, community environment
and policies also have an important impact on children’s PA. Future
studies should comprehensively analyze the contribution of parental
support to children’s PA based on these factors.

5 Limitations and implications

This study has several limitations that should be acknowledged.
First, its cross-sectional design prevents causal inference between
parental support and children’s PA. Second, self-reported measures
may involve recall or social desirability bias. Third, while the sample
size exceeded the minimum requirements for social research, the
study was limited to children aged 6-10 years in Macau, restricting the
generalizability of the findings to other age groups or regions with
different socio-cultural environments.

Despite these limitations, the study provides useful insights. It
shows that different types of parental support relate differently to PA
intensities, with logistical support especially important for
MVPA. Interventions should target specific forms of support, tailored
by age, gender, and context. Policymakers and practitioners should
consider family-centered approaches and work to improve community
and school environments to encourage children’s physical activity at
all levels.

6 Conclusion

Parents in Macau generally pay attention to the PA support of
children, but the PA level of children is relatively low and shows a
trend of increasing first and then decreasing with the increase of
age. It is recommended that Macau parents further raise the level
of support, especially at the age of 8 years, to attract sufficient
attention to lay the foundation for PA promotion in adolescence
and adulthood. There are some differences in the influence of
parental support types on PA intensity of children of different
genders in Macau, and the relationship between parents’ logistic
support and children’s PA is closer. When family intervention is
recommended, it is necessary to develop targeted plans and
measures to stimulate the participation interest and enthusiasm of
boys and girls in a more effective way to meet the exercise needs of
different intensities of PA.
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