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Maternal health literacy plays a
greater role than paternal health
literacy in adolescent physical
activity in China: a
cross-sectional study

Nanfang Yu*

School of Sports Science, Qufu Normal University, Qufu, Shandong, China

Background: Given the prevalence of obesity and physical inactivity among
Chinese adolescents, assessing the role of parents in this situation is important.
Therefore, the main aim of this study was to evaluate the association between
parental health literacy levels and adolescents’ physical activity and obesity
in China.

Methods: In this cross-sectional study, a sample of 4,717 Chinese high
school students and their parents participated. Parental health literacy was
measured using the Chinese version of the Health Literacy Survey 2019-12-item
questionnaire (HLS19-Q12), and adolescents’ physical activity was assessed
using the short version of the International Physical Activity Questionnaire (IPAQ).
Body mass index (BMI) was calculated using standardized measurements of
weight and height (kg/mz). Statistical analyses, including independent t-test and
multiple linear regression (to examine predictors of adolescent physical activity
and BMI) were performed using SPSS 26.0 software. The significance level was
setatp < 0.05.

Results: A total of 31.95% of adolescents were overweight or obese, and
48.15% had low physical activity, which was significantly lower in girls than
in boys (p = 0.01, Cohen’s d = 0.212). Only 21.39% of parents had excellent
health literacy. Higher maternal health literacy was significantly associated with
increased physical activity in boys, whereas both maternal and paternal health
literacy were associated with higher physical activity in girls, with maternal health
literacy showing a stronger association than paternal health literacy (p < 0.001).
Furthermore, low physical activity was the only factor significantly associated
with higher BMI among students (o < 0.001).

Conclusion: The findings highlight the importance of addressing the health
literacy of parents, especially mothers, in promoting adolescent physical activity
and preventing obesity. Health promotion programs and educational policies
should consider family-based approaches to effectively address gender-specific
needs and improve adolescent health outcomes.
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1 Introduction

As a country experiencing rapid economic growth and
extensive social changes, China is witnessing notable shifts in
the lifestyle patterns of adolescents. Obesity is growing concern
among adolescents worldwide, including in China (I, 2). In
recent decades, the prevalence of obesity in this age group
has increased significantly, posing serious risks to both physical
and mental health (3, 4). Studies show that since the 1980s,
obesity rates among Chinese children and adolescents have
steadily increased, making China one of the countries with the
highest obesity rates in Asia (3, 4). In 2016, 12.9% of Chinese
adolescents were overweight or obese, a significant rise compared
to previous years (3). Research also indicates that two out of
every five Chinese children and adolescents are overweight or
obese, with estimates suggesting this number could reach 60% by
2030 (4).

Key contributors to this trend include lifestyle changes, greater
consumption of processed foods, reduced physical activity levels,
and increased sedentary behaviors such as prolonged use of digital
devices. Several studies have linked decreased physical activity and
increased screen time among Chinese adolescents to rising obesity
rates (5, 6).

Adolescent lifestyle is shaped by individual, family, and
environmental factors. Among these, the family may plays a
central role in shaping children’s health-related behavioral (7).
Some studies in China have assessed the association of family
factors with adolescent health behaviors. For example, a study from
Cai et al. (8) found that adolescents’ nutritional knowledge was
associated with a reduced risk of overweight and obesity, while
parental nutritional knowledge had no significant effect. The family
is considered the most important social institution in Chinese
culture, and family values have a strong influence on adolescents’
health and lifestyle decisions (9). In this culture, parents usually
have the primary responsibility for educating and guiding their
children and monitoring their health behaviors. Studies show that
families in China play a particularly key role in the nutrition and
physical activity of adolescents, as many decisions related to diet
and physical activity are influenced by parental behavioral patterns
(9). These behavioral patterns can significantly influence lifestyle
and health choices, especially during adolescence when individuals
are influenced by social and cultural norms. For example, Chinese
parents tend to encourage their children to be more physically
active, but at the same time, cultural and social changes in China
can lead to a decrease in physical activity and an increase in inactive
behaviors such as the use of digital devices (10). These social and
cultural changes may pose new challenges for promoting health
behaviors in adolescents. Therefore, a deeper understanding of how
culture and family influence adolescent health behaviors in China
may help develop appropriate health programs and interventions
to promote healthy lifestyles in this population.

Parents can provide a supportive environment that promotes
healthy lifestyle, influencing their children’s physical activity,
nutrition status, and body composition. Thus, improving parental
awareness through education and access to reliable information can
enhance health literacy, reduce diseases risk, improve quality of life,
and support healthier family lifestyle (11).
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Health literacy refers to the ability of person to access,
understand, evaluate, and use health-related information to make
informed decision (12). Research shows that the higher health
literacy is associated with healthier behaviors and a reduced risk
of disease (13). Given the key role of parents in shaping children’s
behaviors, understanding how parental health literacy affects
adolescent behaviors—particularly physical activity—is crucial.
Some evidence suggests that parental health literacy can play a
critical role in shaping children’s health outcomes. Parents with
higher health literacy are better able to understand nutritional
guidelines, promote active lifestyles, and limit sedentary behaviors
such as excessive screen use in their children (14, 15). Furthermore,
parents with high health literacy are more able to make informed
decisions about health and act as positive role models, influencing
their children’s behavior through direct guidance and behavioral
modeling (16). Some studies have also highlighted the relationship
between low parental health literacy and increased risk of obesity
and overweight in children (17).

Despite a growing body of literature on adolescent health
behaviors, few studies have examined the association between
parental health literacy and adolescents’ physical activity and
lifestyle choices in the context of Chinese families. Some
scientific gaps remain in understanding how parental health
literacy influences adolescent physical health. Several factors such
as gender, age, and socioeconomic status may moderate this
association (18). In China, where adolescent lifestyles are rapidly
changing, and obesity rates are rising, exploring this association
is especially importance. This study assesses how parental health
literacy influences physical activity and obesity rates in adolescents
in China. The findings of this study contribute to a new
understanding of the role of health literacy in shaping adolescent
behaviors and provide practical implications for the development
of family-based interventions and policy strategies to promote
healthy lifestyles in adolescents. This research also contributes
to the growth of the health literacy field, focusing on Chinese
adolescents who face specific cultural and social challenges related
to obesity and inactivity.

2 Materials and methods

2.1 Study design and participants

This cross-sectional study was conducted from August to
November 2024 in Shandong Province, China. To ensure
socioeconomic diversity, all districts in the province were first
grouped into three levels—high, medium, and low economic
development—based on indexes such as urbanization rate, average
household income, and per capita GDP. These data were collected
from Shandong Provincial Bureau of Statistics (19). Then, one
district was selected from each economic category using a simple
random sampling method, representing a total of three districts
with different levels of economic development. From each selected
district, one public senior secondary school was randomly selected
from an official list provided by the local education authorities. In
the Chinese education system, secondary education is divided into
junior (grades 7-9) and senior (grades 10-12) levels. Since part of
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the questionnaire required input from parents, participation in the
study required informed consent from both students and at least
one of their parents. Both parents were invited to complete the
questionnaire. For each student, parental data included responses
from one or both parents depending on participation. Therefore,
data were analyzed based on the data provided: in cases where
only one parent responded, that parent’s data was used; in cases
where both parents responded, both sets of data were included in
the analysis. For 44.98% of adolescents, data were collected from
both parents.

Therefore, inclusion criteria were: enrollment as a full-time
student in one of the selected public senior secondary schools,
being between 16 and 18 years old, willingness to participate,
and participation of at least one parent, including completion
of the relevant portion of the questionnaire and provision of
written informed consent. Exclusion criteria included: presence of
any diagnosed medical condition that precluded participation in
physical activity (e.g., chronic illness), incomplete or inconsistent
responses in the questionnaire (from either the student or the
parent), and enrollment in a private school.

Written informed consent was obtained from participating
parents. To ensure the quality of reporting, this study adhered
to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for cross-sectional study (20).
Ethical approval for this study was approved by the Research Ethics
Committee of Shandong Provincial Center for Disease Control and
Prevention (NO: SHCDC-202406).

2.2 Sample size

The sample size was estimated using G-power (version 3.1).
Based on an expected medium effect size (d = 0.5), statistical
power of 0.90, and a significance level of « = 0.05, the calculated
minimum sample size was 3,498. To account for an anticipated
15% dropout rate, a total of 4,023 participants were targeted
for recruitment. A statistical power of 0.90 was selected for
calculating sample size to provide greater sensitivity in detecting
even small to medium effects, which is particularly important
in behavioral and public health research. According to Faul
et al. (21), a power of 0.90 is generally recommended when
researchers want to reduce the risk of type II errors and increase
the likelihood of detecting significant differences, especially in
studies expected to have medium effects. Also, the effect size
was selected in accordance with Cohen’s guidelines for behavioral
studies (22).

2.3 Measurements

One section of questionnaire gathered socio-demographic
information about adolescents and their parents, including gender
(male/female), age, parental educational level (less than high
school, high school diploma, and above diploma), and household
annual income (20,000 CNY or below, 20,000-39,000 CNY,
40,000-59,000 CNY, 60,000-79,000 CNY, 80,000-149,000 CNY,
and 150,000 CNY or above).
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In another section, after measuring the weight and height of the
adolescents at school, BMI was calculated as weight (kg) divided
by height squared (m?). Standardized techniques and equipment
were used for measurements. We used three parameters age,
gender, and BMI to assess overweight and obesity among students.
The classification was based on the 2005 China national BMI
growth charts and reference data for children and adolescence
(23). According to this guideline, adolescents were categorized as
follows: normal weight (BMI < 85th percentile for age), overweight
(85th—94.9th percentile), and obese (BMI > 95th percentile) (23).
This measurement method has also been used in other Chinese
studies (24-26).

Parental health literacy was assessed using the Chinese version
of the HLS19-Q12. This scale comprises three health domains,
including health care, disease prevention, health promotion, as
well as four competencies of health information processing,
including accessing, understanding, evaluating, and applying
health information (27). Each item was rated on a four-point Likert
scale (1 = very difficult to 4 = very easy), reflecting the perceived
difficulty of each task. The total score was calculated as a percentage
(ranging from 0 to 100) of items with valid responses that were
rated as “very easy” or “easy” provided that at least 80% of the
items had valid response. If fewer than 80% of the items had valid
responses, the score was coded as “missing.” Higher HLS19-Q12
scores indicate higher levels of health literacy. A categorical variable
was also calculated to reflect the population distribution of health
literacy levels. Health literacy was categorized into four categories:
(1) Excellent: More than half of the items were answered as “very
easy, and no more than one item was rated as “very difficult” or
“difficult.”; (2) Sufficient: At least 10 out of 12 items were rated as
“very easy” or “easy, and no more than two items were rated as
“very difficult” or “difficult.”; (3) Problematic: Respondents who did

» <«

not meet the criteria for the “excellent,” “sufficient,” or “inadequate”
categories; and (4) More than half of the items were rated as “very
difficult” or “difficult,” and no more than one item was rated as
“very easy” (27). The Chinese version of this questionnaire has
demonstrated good psychometric properties in previous validation
studies (28). In the current study, internal consistency was good,
with a Cronbach’s alpha of 0.83, indicating satisfactory reliability.

Physical activity of adolescents was assessed using the short
form of the International Physical Activity Questionnaire (IPAQ-
SF) (29), which has been previously validated among Chinese
youth populations (30). In this study, the internal consistency
of the IPAQ-SF was acceptable (Cronbach’s alpha = 0.71). The
questionnaire evaluates the frequency (days per week) and duration
(minutes per day) of walking, moderate-intensity activity, and
vigorous-intensity activity (31, 32). Each activity is assigned a
metabolic equivalent (MET): walking= 3.3 METs, moderate activity
= 4 METs, and vigorous activity = 8 METs (33). To calculate the
MET score for each physical activity, the MET value is multiplied
by the total minutes of that physical activity performed per week.
The total physical activity MET score is obtained by summing
the MET values of all reported activities. Based on the total MET
score, participants were categorized into three levels of physical
activity (34, 35): low physical activity: <850 METs/week, moderate
physical activity: 851-1,500 METs/week, high physical activity:
>1,500 METs/week.
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2.4 Statistical analyses

Quantitative data were presented as mean =+ standard deviation
(SD), while qualitative data were reported as frequencies and
percentage. An independent ¢-test was utilized to compare gender
differences (among adolescents and parents) across selected
variables. To identify the predictors of adolescents’ physical activity
and BMI, multiple linear regression analysis was conducted. No
multicollinearity was detected among the independent variables
(tolerance > 0.1 and variance inflation factor or VIF < 10). Effect
sizes for t-tests were calculated using Cohen’s d. All statistical
analysis was performed using SPSS version 26.0. The significance
level was set at p < 0.05.

3 Results

A total of 5,550 questionnaires were distributed; of which 4,717
were included in the final statistical analysis (response rate =
85.02%) (Figure 1). Descriptive characteristics of participants are
presented in Table 1. The adolescents had a mean age of 16.8 &+
0.83 years, and 50.98% were girls. The mean BMI was 22.34 £
4.21 kg/m?, with an overall prevalence of overweight and obesity
of 31.95%. The mean physical activity level was 877.47 & 539.67
METs/week. Based on the predefined criteria, 48.15% of adolescents
were classified as having low physical activity. Regarding gender
differences, girls had significantly lower physical activity levels than
boys (752.97 £ 461.39 in girls vs. 1,001.98 + 617.95 in boys,
p = 0.01, and boys had significantly higher BMI compared to girls
(22.82 £ 4.81 in boys and 21.86 & 3.61 in girls, p = 0.001) (Table 1).
The effect sizes of both differences were small (d = 0.212 and 0.233
for physical activity and BMI).

Parents had a mean age of 39.21 & 3.29 years, with females
comprising 52.5% of the sample. 25.9% of participating parents
had education levels above diploma and 9.3% reported a household
income of 150,000 CNY or above. The mean parental health literacy
score was 82.34 £ 22.45, with no significant difference between
mothers and fathers (p > 0.05). Based on the health literacy
classification, 21.39% of parents had excellent health literacy, while
6.89% were in the inadequate category (Table 1).

In this study, multiple linear regression models were used to
identify the factors influencing students’ physical activity levels.
The results indicated that the overall model was statistically
significant (F = 17.93, p < 0.001), suggesting that at least one
of the independent variables significantly predicted the dependent
variable. Also, the model was able to predict 13.8% of the variance
in adolescents’ physical activity. Among the predictors, maternal
health literacy (8 = 0.334, p < 0.001), paternal health literacy
(B = 0.219, p < 0.001), and students gender (being male) (8 =
0.120, p < 0.001) were found to significantly increased physical
activity in adolescents. The beta coefficients suggest that maternal
health literacy had the strongest predictive power, followed by
gender and then paternal health literacy.

When analyzing the data by gender, and after controlling
for gender-related effects, maternal health literacy remained a
significant predictor of physical activity among boys (8 = 0.301,
p < 0.001). For girls, both maternal (8 = 0.289, p < 0.001)
and paternal health literacy (8 = 0.215, p < 0.001) significantly
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Cross-sectional study
August to November 2024

Study location
Shandong, China

Public senior secondary
schools

5,550 questionnarie
distributed

298 excluded: at
least one parent did
not complete the

questionnarie

535 excluded:
missing data

4,717 completed
questionnaires

FIGURE 1
Flow diagram of participant recruitment and analysis.

predicted physical activity, with maternal health literacy showing
a greater impact than paternal health literacy (Table 2).

A multiple linear regression model was also used to identify
predictors of students’ BMI (Table 3). The model results indicated
that atleast one independent variable significantly predicted BMI (F
=16.21, p < 0.001). The model accounted for 9.6% of the variance
in BMI. Across the overall sample and in both gender subgroups,
only low physical activity significantly predicted higher BMI scores
(B =—0411, p < 0.001).

4 Discussion

The findings of this study revealed that the prevalence of
overweight and obesity among adolescents aged 16-18 years was
31.95%. While the prevalence of overweight and obesity among
children and adolescents aged 0-19 years in China was significantly
lower than the global average (8.8%) in 2000, there has been
a dramatic increase of nearly 400% over the past two decades,
reaching an estimated 37.9% in 2020. This figure surpasses the
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TABLE 1 Participant characteristics.

10.3389/fpubh.2025.1585615

Participants Variables All Male Female P
Adolescents Age (year) Mean £ SD 16.8 £0.73 16.61 £0.9 16.99 £ 0.76 0.42
BMI (kg/m2) Mean & SD 22.34+421 22.82 +4.81 21.86 £ 3.61 0<001
Normal 68.05% (3,209) 65.8% (1,522) 70.2% (1,689)
Overweight 22.97% (1,084) 24.47% (566) 24.44% (588)
Obesity 8.98% (424) 9.73% (225) 5.36% (199)
Physical activity (MET/week) Mean & SD 877.47 £ 539.67 1001.98 £ 617.95 752.97 £ 461.39 0.01
Low 48.15% (2,271) 41.59% (962) 55% (1,310)
Moderate 30.98% (1,461) 32% (740) 30% (722)
High 20.87% (985) 26.41% (611) 15% (374)
Parents Age (year) Mean £ SD 39.21 £3.29 38.45 £ 3.27 39.97 £3.31 0.512
Educational level Less than high school 21.1% (996) 17.44% (391) 24.5% (605)
High school diploma 53% (2,501) 54.68% (1,226) 51.47% (1,275)
Above diploma 25.9% (1,222) 27.88% (625) 24.10% (597)
Household annual income (CNY) 20,000 or below 8.3% (393)
20,000 to 39,000 10.6% (501)
40,000 to 59,000 29.8% (1402)
60,000 to 79,000 28.42% (1341)
80,000 to 149,000 13.58% (643)
150,000 or above 9.3% (439)
HLS-Q12 Mean + SD 82.34 £22.45 82.49 £ 21.61 82.19 £ 23.29 0.121
Excellent 21.39% (1,009) 21.14% (474) 21.6% (535)
Sufficient 49.5% (2,336) 47.99% (1,076) 50.87% (1,260)
Problematic 22.2(1,049) 22.26% (499) 22.2% (550)
Inadequate 6.89% (325) 8.61% (193) 5.33% (132)

Students: 4,717: 2,313 males and 2,404 females; Parents: 4,719: 2242 males and 2,477 females; BMI, Body Mass Index; MET, Metabolic Equivalent of Task; CNY, Chinese Yuan; HLS-Q12, Health
Literacy Survey 2019-12-item questionnaire; An independent t-test was utilized to compare gender differences.

rates reported in other Western Pacific sub-regions and upper-
middle-income countries (4). Current projections estimate that, by
2030, ~60% of Chinese children and adolescents will be affected by
overweight or obesity (4). This upward trend may be attributed to
unhealthy lifestyle behaviors, including increased consumption of
high-calorie foods and reduced physical activity (36). In the present
study, ~48% of adolescents were categorized as physically inactive,
a known key factor increasing to the development of overweight
and obesity (36). Some studies have reported a higher prevalence.
For instance, a study by Lee et al. showed that more than half of
Chinese adolescents did not meet recommended physical activity
(37). Another study by Zhang et al. reported that 71.4% of Chinese
children and adolescents in their sample were physically inactive
(38). Variations in the reported prevalence rates across studies
may be attributed to differences in age groups of participants,
measurement tools, operational definitions of physical inactivity.
The findings of this study indicated that Chinese parents’ health
literacy significantly predicted the physical activity levels of their
adolescent children. To the best of our knowledge, no previous
study has directly examined the association between parental health
literacy and adolescents’ physical activity levels in the Chinese
context. A study conducted in Germany found that higher parental
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health literacy was associated with more physically active children
and adolescents (19). Also, Lee et al. (39) found that higher
parental functional health literacy significantly predicted better
health outcomes in children aged 4-10 years (20).

Parental health literacy may influence adolescent physical
activity through several mechanisms. One possible pathway is
through modeling, in which parents with higher health literacy
are more likely to engage in physical activity themselves, acting
as positive role models for their children. Adolescents, especially
boys, tend to imitate their parents’ behaviors, which can lead
to increased physical activity. In addition, emotional support
from health-literate parents, such as encouragement and positive
reinforcement, plays a key role in motivating adolescents to engage
in physical activity (17). Another factor that may be important
is awareness of resources. Parents with higher health literacy are
more likely to be aware of community resources, such as local
sports programs, clubs, and parks, and are more likely to encourage
their children to use these resources. Access to these resources
makes adolescents more likely to participate in physical activity
(40). Parental communication styles also play an important role.
Parents with high health literacy are more likely to use positive and
supportive communication styles about the importance of physical
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TABLE 2 Multiple linear regression model predicting adolescents’ physical activity levels.

Al Males Females
Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized
(Constant) 29.13 28.41 29.02
Parents’ age 0.010 0.003 0.020 0.02 0.018 0.003
Adolescents gender Female
Male 0.075** 0.120
Maternal’ educational level Under diploma
Diploma 0.014 0.012 0.011 0.013 0.015 0.011
Above diploma 0.023 0.013 0.021 0.016 0.018 0.013
Paternal’ educational level Under diploma
Diploma 0.017 0.016 0.015 0.015 0.016 0.014
Above diploma 0.025 0.020 0.023 0.018 0.021 0.015
Annual income 20,000 or below
20,000-39,000 0.018 0.001 0.020 0.010 0.014 0.003
40,000-59,000 0.01 0.006 0.019 0.002 0.018 0.014
60,000-79,000 0.020 0.02 0.020 0.020 0.02 0.004
80,000-149,000 0.022 0.015 0.023 0.010 0.018 0.007
150,000 or above 0.029 0.014 0.025 0.011 0.017 0.02
Father health literacy 0.081** 0.219 0.035 0.225 0.072** 0.215
Mother health literacy 0.091"* 0.333 0.073** 0.301 0.086™* 0.289
F=17.93,p < 0.05, adjusted R? = 0.138 F=16.41,p < 0.05, adjusted R? = 0.128 F=17.77,p < 0.05, adjusted R* = 0.111

?Dependent variable: physical activity; **0 < 0.001.

nA
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TABLE 3 Predicting adolescents’ BMI using multiple linear regression.

Model? Males Females

Unstandardized Standardized Unstandardized Standardized

nA

U31eaH dNaNd Ul SI9RUO.4

L0

B40"uISIa13UOL)

(Constant) 20.45 19.71 20.65
Parents’ age 0.003 0.09 0.031 0.011 0.026 0.039
Adolescents’ Gender Female
Male 0.015 0.08
Maternal’ educational level Under diploma
Diploma 0.09 0.099 0.018 0.010 0.007 0.023
Above diploma 0.011 0.010 0.017 0.022 0.008 0.012
Paternal’ educational level Under diploma
Diploma 0.10 0.086 0.015 0.008 0.009 0.021
Above diploma 0.013 0.009 0.009 0.020 0.011 0.014
Annual income 20,000 or below
20,000-39,000 0.014 0.011 0.017 0.09 0.010 0.014
40,000-59,000 0.007 0.088 0.010 0.031 0.004 0.02
60,000-79,000 0.012 0.087 0.015 0.012 0.011 0.09
80,000-149,000 0.008 0.09 0.011 0.007 0.003 0.090
150,000 or above 0.010 0.016 0.011 0.010 0.001 0.099
Father health literacy 0.011 —0.09 0.003 0.007 0.010 0.015
Mother health literacy 0.015 —0.091 0.011 0.010 0.008 0.10
Adolescents’ physical activity 0.091** —0.411 0.085** —0.210 0.083** —0.225
F=16.21, p < 0.05, adjusted R?> = 0.096 F=15.10, p < 0.05, adjusted R?> = 0.085 F=15.28, p < 0.05, adjusted R? = 0.069

*Dependent variable: BMI; **0 < 0.001.
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activity, help their children set achievable goals for physical activity,
and provide positive feedback. This effective communication leads
to adolescents having more positive attitudes toward physical
activity and being more motivated to do so (17).

Specifically, maternal health literacy was associated with
increased physical activity among boys, whereas that health literacy
of both parents was associated with increased physical activity
among girls. To our knowledge, no prior study has specifically
evaluated the differential effects of maternal and paternal health
literacy on adolescents’ physical activity levels. However, existing
evidence suggests that mothers tend to provide greater support for
their sons’ physical activity (41). Additionally, research indicates
that mothers are often more involved in the organizational aspects
of their children’s physical activity, while fathers are more likely
to serve as role models for physical activity behavior (42). A
study has shown that children, particularly boys, tend to form
stronger emotional bonds with their mothers during childhood
and adolescence. For this reason, they naturally look to their
mothers as the main sources of security in their lives. Therefore,
it is likely that maternal health literacy will enable them to pass
on accurate information and guidance regarding physical activity
and health to their children (43). Also, mothers play a more
prominent role in socializing their children’s physical activity (44).
Mothers with high health literacy are likely to play a key role
in organizing physical activity and encouraging their children to
participate in it. A study has shown that mothers influence their
children’s lifestyle decisions by teaching them emotion regulation
skills (45). The impact of mothers on adolescent, especially boys,
can be understood as a combination of psychological, social, and
biological factors. Through secure attachment, stress reduction,
enhancement of social skills, cognitive development, and cultural
values transmission, mothers can exert a profound and lasting
influence on adolescent development. This influence extends
beyond adolescence, shaping decision-making processes and the
formation of healthy social relationships well into adulthood (46).

In the present study, gender was found to be a significant
predictor of adolescents’ physical activity levels, with boys
exhibiting higher levels of physical activity than girls. This finding is
consistent with previous research reporting higher physical activity
among Chinese boys compared to girls (47, 48). In many societies,
including China, gender roles and expectations play a substantial
role in shaping physical activity participation. Boys are often more
encouraged to engage in sports and physical activities, whereas
girls may face social constraints or expectations that limit their
participation (49). Additionally, boys tend to participate more in
school- based sports and have greater access to sports facilities. In
contrast, girls are often less likely to engage in sports due to social
pressures or concerns related physical appearance (50). From a
biological perspective, hormonal differences may also contribute to
these disparities. During adolescence, elevated testosterone levels in
boys lead to increased muscle mass and a greater tendency toward
vigorous physical activities (51).

In relation to BMI, the findings of this study revealed that
only high physical activity levels were significant predictors of
lower BMI among Chinese adolescents. This association between
physical activity and lower BMI has been consistently documented
across different populations, including China. For instance, a study
investigating patterns of physical activity and BMI among Chinese

Frontiersin Public Health

10.3389/fpubh.2025.1585615

adolescents found that those who engaged in higher levels of
physical activity had significantly lower BMI scores (52). These
results underscore the beneficial role of physical activity in weight
control and body composition during adolescence. Furthermore,
another study demonstrated that increased physical activity was
associated with a reduced risk of overweight and obesity in
Chinese adolescents (53). These findings highlight the critical
need to promote regular physical activity through school-based
and community-level programs to support adolescent health and
prevent obesity. Engaging in regular physical activity contributes to
energy balance and reduces fat accumulation by increasing energy
expenditure and metabolism efficiency. Additionally, exercise
improves body composition by increasing muscle mass and
decreasing fat mass, thereby resulting in a lower BMI (54).

This study, while offering valuable findings, has several
limitations that should be acknowledged when interpreting the
findings. First, the cross-sectional design poses a limitation in
inferring causal inferences; therefore, future studies employing
longitudinal designs is recommended to explore the long-term
effects of parental health literacy on adolescent’ physical activity.
Second, physical activity levels were assessed using self-report
data. Participants may have overestimated their physical activity
levels, especially given that the questionnaire was completed in a
school setting, increasing the likelihood of prosocial responses. This
overreporting could lead to an overestimation of the proportion
of adolescents who are at moderate or high levels of physical
activity. Such biases may also have weakened or strengthened
the observed associations between physical activity and parental
health literacy, particularly if the extent of reporting error was
related to parental characteristics. Therefore, caution should be
exercised when interpreting the prevalence estimates as well as
the strength of associations related to physical activity in this
study. The incorporation of objective measurement instruments,
such as accelerometers and wearable activity trackers in future
studies could enhance the accuracy of physical activity assessment.
Third, data were collected from only one province (Shandong);
therefore, the generalizability of the findings to other regions
in China with different economic characteristics, urbanization
level, education system, and cultural attitudes toward parental
involvement and adolescent health behaviors may be limited.
Consequently, future studies in more geographically diverse areas
could help validate and extend the findings of this study. Also,
this study did not collect data on household size, which can
play an important role in family dynamics, the amount of
parental supervision, and adolescents’ opportunities for physical
activity. In addition, as all participants were recruited from urban
schools, the study results may not be generalizable to adolescents
living in rural areas, as access to physical activity resources and
patterns of parental involvement may differ in these areas. These
limitations should be considered in the overall interpretation of the
study results.

One limitation of this study was that it did not account for
the clustering effects at the school level. Participants attended
three different schools, and school characteristics (such as health
policies, quality of health education, or socioeconomic status of
the school environment) may have influenced study outcomes.
Failure to model these effects as random effects may have resulted
in an underestimation of the standard error, thereby increasing
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the likelihood of a type I error (finding a relationship where none
actually exists). Therefore, the findings may have been reported
with higher statistical confidence than they actually were. In future
studies, it is recommended to use multilevel modeling approaches
to better account for hierarchical data structures and improve the
precision of estimates.

One limitation of this study was the lack of examination of
students from non-government schools, which may reduce the
generalizability of the results to the entire adolescent population.

5 Conclusion

The findings of this study highlight the critical role of parents in
promoting adolescent physical activity and demonstrate the direct
influence of parental health literacy on their children’s physical
activity. Accordingly, public health initiatives and educational
programs should not only focus on adolescents but also activity
involve parents in fostering a more active lifestyle within
families by enhancing health literacy. Specifically, attention to
maternal health literacy and supporting mothers can have a
great impact on increasing physical activity, particularly among
boys. In addition, efforts should be directed at addressing gender
inequalities in physical activity, so that girls and boys are
provided with equal opportunities and support in all educational
and social contexts. These efforts can be strengthened by
designing educational programs and public policies that focus
on promoting parental health literacy and gender equality in
access to physical activity. Finally, the findings of this study
can serve as a basis for public health policies to address
adolescent obesity and physical inactivity in China. Developing
and implementing educational programs at the family and
community levels can have long-term effects in preventing
health problems associated with physical inactivity and obesity
in adolescents.
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