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ABSTRACT

As adolescent mental health problems are becoming a more serious issue globally, this paper explores the relationship of physical
activity in adolescents and its frequency on mental health as well as examines the mediating effects of life satisfaction and self-rated
health in order to provide a reference for the promotion of mental health in adolescents. A sample of 3578 Chinese high school
students completed questionnaires assessing their mental health, physical activity frequency, life satisfaction, and self-rated health.
The mean SCL-90 value for adolescents was found to be 1.629%, and 24.73% of adolescents had varying degrees of mental health
issue. Increased physical activity frequency is positively associated with improved mental health (p < 0.001). Additionally, life
satisfaction and self-rated health were found to play significant mediating roles in the relationship between physical activity
frequency and mental health. Specifically, low-frequency physical activity had the most pronounced mediating effect on mental
health through life satisfaction, while high-frequency physical activity exerted the most significant mediating effect on mental
health through self-rated health. These findings underscore the importance of promoting physical activity among adolescents
and highlight the distinct pathways through which physical activity frequency can influence mental health outcomes. Further
research is needed to explore these relationships in diverse populations and settings, as well as to develop targeted intervention.
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Introduction

It has been estimated that approximately 10%–20% of
adolescents globally experience mental health issues, a
number that continues to rise [1]. Evidence suggests that a
significant portion of adult mental health challenges
originate during adolescence or persist from adolescent
mental disorders [2]. As such, fostering positive mental
health is crucial for the comprehensive development of
adolescents, given that there can be no health without
mental health [3]. Although the significance of promoting
and preventing adolescent mental health issues has been

widely acknowledged, adolescents are undergoing a unique
period in their mental health development. Rapid
physiological and psychological changes render this age
group vulnerable to mental health challenges, which is why
research on adolescent mental health remains a pressing
concern for society.

The relationship between physical activity and its impact
on physical health has been well-established within the
academic community. Consequently, researchers have
extended the examination of the positive effects of physical
activity to encompass various psychological domains.
Empirical evidence has highlighted the beneficial impact of
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physical activity on mental health, encompassing
improvements in self-perception, social skills, and cognitive
functioning, as well as a reduction in anxiety symptoms [4].
Furthermore, moderate and positive effects of physical
activity on generalized anxiety disorder, phobias, panic
attacks, and stress-related disorders have been observed [5].
As investigations have progressively deconstructed the
components of physical activity, Ai et al. and Stubbs et al.
have determined that both intensive and frequent physical
activity positively contribute to enhancing mental health in
adolescents [6,7]. However, evidence links excessive exercise
to increased anxiety and heightened risk of adverse
psychological consequences [8]. Consequently, the effects of
physical activity frequency on mental health remain a topic
of debate, with only a limited number of researchers having
examined this issue within the context of mental health
problems among Chinese adolescents.

Physical activity has been demonstrated to bolster
mental health but also to correlate with life satisfaction [9].
In relation to life satisfaction, it is characterized as an
individual’s subjective appraisal of their overall quality of
life, constituting a cognitive variable [10]. Life satisfaction
plays a pivotal role in evaluating mental health, and
the development of concomitant psychobehavioral
complications may be impeded by fostering life satisfaction
in adolescents [11,12]. According to Feng et al. [13], a
greater frequency of physical activity exhibits a stronger
correlation with increased life satisfaction. As a result, there
is a mediating effect of life satisfaction in physical activity
and adolescent mental health.

On the other hand, physical activity has been linked to
elevated self-rated health [14]. Concerning self-rated health
—which functions as a uniquely valuable metric in
individual health assessments—individuals engage in
screening, appraising, and integrating information pertinent
to both physical and psychological domains [15]. Subjective
self-rated health, grounded in one’s perception of their own
body, is influenced by sub-optimal physical conditions,
resulting in adverse emotions and concerns regarding future
physical health, which may subsequently impact mental
health. Vingilis et al. has posited that adolescents’ self-rated
health relies not only on physical health status but also
psychological factors, with psychological distress correlating
to lower self-rated health [16]. A notable association has
been identified between physical activity frequency and self-
rated health in adolescents, with enhancements in self-rated
health coinciding with increased physical activity frequency
[17]. Hence, self-rated health plays a mediating role in
physical activity and young people’s mental health.

In summary, the underlying mechanisms and the role of
physical activity frequency remain underexplored. At the
same time, there was a lack of research exploring life
satisfaction and self-rated health as mediators. The
contribution of this study lies in its examination of the
relationship between physical activity, mental health, life
satisfaction, and self-rated health. By examining both low-,
medium-, and high-frequency physical activity, this research
provides a more nuanced understanding of the relationship
between physical activity and adolescents’ mental health.
Furthermore, the mediating roles of life satisfaction and

self-rated health are investigated, offering valuable insights
into the psychological and physiological mechanisms
through which physical activity may improve mental health.
These findings have significant implications for the
development of targeted interventions and policies aimed at
promoting mental health among adolescents by leveraging
physical activity and its associated benefits. At the same
time, this study uses a large sample of Chinese high school
students, which enables the findings to be more generalizable
and provides an essential perspective on mental health in
this population. Focusing on the Chinese context contributes
to the growing body of literature examining mental health in
non-Western settings, enriching our understanding of the
global dimensions of adolescent mental health. The following
hypotheses are proposed in light of the above, with the
associated research pathways shown in Fig. 1.

Hypothesis1(H1): The frequency of physical activity is
correlated with mental health.

Hypothesis2(H2): Satisfaction plays a mediating role in
physical activity and the mental health of young people.

Hypothesis3(H3): Self-rated health plays a mediating
role in physical activity and the mental health of young people.

Hypothesis4(H4): Life satisfaction and self-rated health
mediated the most in high-frequency physical activity and
mental health.

Materials and Methods

Data sources
The data used in this paper were from the sample survey data
of the “Adolescent Health Theme Database” of the Chinese
National Population Health Science Data Centre, obtained
to investigate the health status and health-related behaviours
of middle and high school students [18]. This is the first
publicly available free database on the health and health-
related behaviours of Chinese adolescents. For the data used
in this paper, high school students were considered as the
study population and the relevant data were processed by
looking at specific information on all relevant variables;
removing outliers for age, physical activity, total SCL-90
score, and control variables; and excluding samples with
incomplete answers and missing values, resulting in a valid
sample with a size of 3578.

Variables and operational definitions
Mental Health. The dependent variable in this paper is mental
health, which is a continuous variable. This variable was
derived from the Symptom Check-List-90 of the Chinese
version (SCL-90) in the database [19]. The Cronbach
coefficient alpha of this scale ranged from 0.78 to 0.90, and
there was a high degree of correlation between the nine
original sub-scales, with correlation coefficients ranging
from 0.39 to 0.79 [20]. Each item was rated on a five-point
Likert scale from 1 (not at all) to 5 (very severe). The SCL-
90 scale results were processed by adding the individual
scores of each of the 90 items in order to obtain the total
score, then dividing the total score by 90 to obtain the total
mean score (i.e., total mean score = total score/90). The
total mean score indicates the reporter’s self-perception as a
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value between 1 and 5, representing the overall level of mental
health with higher values indicating lower levels of mental
health among adolescents [19,21].

Frequency of Physical Activity. The independent variable
in this paper is the frequency of physical activity, which is a
categorical variable. The relevant database question was “Do
you participate in physical activity regularly?”, with the
answers: “Never” = 1 (never), “Rarely” = 2 (rarely), “Often”
= 3 (often), “Always” = 4 (always).

Life Satisfaction and Self-Rated Health. The mediating
variables were life satisfaction and self-rated health,
dichotomous variables. The relevant question for the former
was “Are you satisfied with your life?” and the value
assigned to life satisfaction was 1 = unsatisfied or 2 =
satisfied. The relevant question for the latter was “Are you
satisfied with your health?” and the value assigned to self-
rated health was 1 = unsatisfied or 2 = satisfied. Questions
about frequency of physical activity, life satisfaction, and
self-rated health were taken from the Child and Adolescent

Quality of Life Scale. The scale has good reliability with a
Cronbach coefficient of 0.885, content validity of 0.63 (p <
0.01), and construct validity of 0.890 (p = 0.00) [22].

Furthermore, the following were chosen as control
variables: Sex, age, whether the child was an only child,
place of residence, and parental occupational classification
(see Table 1).

Statistical methods
(1) A general linear regression model was used to study the
relationship of physical activity on the level of mental health
in adolescents. The regression model is as follows:

YMH ¼ aþ bXPaf þ e

where XPaf denotes physical activity (the independent
variable), and YMH denotes mental health (the dependent
variable).
(2) The Karlson–Holm–Breen (KHB) model was used to
determine whether life satisfaction and self-rated health

FIGURE 1. Research pathways.

TABLE 1

Table of descriptive statistical analysis of variables

Variable Name Attribute Gropus N %

Independent variable Frequency of physical activity Multiple categorical variables Never 178 4.97

Low 1211 33.85

Medium 1630 45.56

High 559 15.62

Dependent variable Mental health Continuous variable 1–5 3578 100

Mediating variable Life satisfaction Dichotomous variable Satisfied 2906 81.22

Unsatisfied 672 18.78

Self-rated health Dichotomous variable Healthy 2848 79.60

Unhealthy 730 20.40

Control variable Sex Dichotomous variable Male 1742 48.69

Female 1836 51.31

Age Continuous variable 15–18 3578 100

Only child or not Dichotomous variable One child 1413 39.49

Non-only child 2165 60.51

Place of residence Dichotomous variable Town 1835 51.29

Rural 1743 48.71

Parental occupational classification Continuous variable 1–13 3578 100
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were significant, and the model also allowed for analysis of the
relationship between life satisfaction, self-rated health and
mental health levels and the contribution of the indirect
effects of the two mediating variables.

The KHB mediation model is a method for estimating
mediating effects in regression models. The method
estimates the mediating effect by decomposing the total
effect into a direct effect and an indirect effect [23]. The
following equations are used in the KHB method:

Total Effect: YMH ¼ b0 þ b1XPaf þ b2MLS þ e

YMH ¼ b3 þ b4XPaf þ b5MSHR þ e1
(1)

Direct Effect: YMH ¼ c0 þ c1XPaf þ e2 (2)

Indirect Effect: M ¼ a0 þ a1XPaf þ e3 (3)

where XPaf denotes physical activity (the independent
variable), YMH denotes mental health (the dependent
variable), MLS denotes the mediating variable of life
satisfaction, MSHR denotes the mediating variable of self-
rated health, and M is the mediating effect.

Empirical Analysis

Current state of adolescent mental health
The results indicated that the mean value of mental health for
adolescents was 1.629. The level of mental health refers to the
fact that, in general, the scores of the total symptom index
ranged from 1.5 to 2.5, indicating the existence of mild

symptoms and a low frequency of symptoms among
Chinese adolescents. There were 885 adolescents with a
mean SCL-90 total score greater than or equal to 2, meaning
that about 24.73% of adolescents had varying degrees of
mental health problems.

To examine the extent to which different frequencies of
physical activity affected each factor of the SCL-90 scale, a
general linear regression analysis was conducted between the
nine elements and frequency of physical activity after
controlling for all variables (Table 2). In these nine models,
low-frequency physical activity was not correlated with
obsessive–compulsive symptoms, partially correlated with
somatization (p < 0.05), and correlated more significantly
with interpersonal interactions and psychoticism (p < 0.01).
Compared to low-frequency physical activity, medium- and
high-frequency physical activity were significantly negatively
correlated with each factor (p < 0.001). The more significant
the relationship on each element as physical activity
frequency increased. Of the nine models, high-frequency
physical activity was most significantly correlated with
anxiety, and low and medium-frequency physical activity
was most significantly correlated with distress.

Regression analysis
To analyze the relationship of between physical activity and
mental health, a general linear regression was conducted
with mental health as the dependent variable, incorporating
the control and independent variables (frequency of physical
activity) and mediating variables in turn (see Table 3).

TABLE 2

Regression results for SCL-90 factors

Obsessive-
compulsive
symptoms

Anxiety Interpersonal Depression Hostility Panic Paranoia Psychopathic Somatization

Control
variables

Controlled Controlled Controlled Controlled Controlled Controlled Controlled Controlled Controlled

Frequency of
physical
activity (low)

−0.074 −0.202*** −0.171** −0.205*** −0.149* −0.232*** −0.195*** −0.192** −0.137*

(0.061) (0.060) (0.061) (0.059) (0.060) (0.059) (0.058) (0.058) (0.057)

Frequency of
physical
activity
(medium)

−0.255*** −0.369*** −0.353*** −0.389*** −0.342*** −0.393*** −0.346*** −0.333*** −0.291***

(0.059) (0.058) (0.060) (0.058) (0.059) (0.058) (0.057) (0.057) (0.056)

Frequency of
physical
activity
(high)

−0.377*** −0.494*** −0.462*** −0.482*** −0.408*** −0.481*** −0.440*** −0.435*** −0.374***

(0.065) (0.064) (0.065) (0.063) (0.064) (0.063) (0.062) (0.062) (0.061)

_cons 2.644*** 2.649*** 2.646*** 2.409*** 2.517*** 2.595*** 2.634*** 2.432*** 2.354***

(0.228) (0.224) (0.229) (0.222) (0.226) (0.221) (0.219) (0.217) (0.214)

R2 0.0400 0.0376 0.0388 0.0364 0.0339 0.0367 0.0362 0.0318 0.0305
Note: No physical activity was used as a reference. *p < 0.05; **p < 0.01; ***p < 0.001. Standard errors are in parentheses. Control variables include gender, age,
whether the child is an only child, place of residence, and parental occupational classification.
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First, the relationship of between physical activity and the
level of mental health of adolescents was analyzed. Model 1 in
Table 3 considers, with the inclusion of control variables, the
effect of physical activity on mental health. The results
indicate that the significance of the effect of physical activity
on the level of mental health increases gradually as the
frequency of physical activity increases (taking never
participating in physical activity as the reference group);
that is, as the frequency of physical activity increased, the
level of mental health increased. The frequency of physical
activity increased from low- to medium- and medium- to
high-frequency by 0.168 and 0.1 units, respectively, and
Hypothesis 1 was verified. The regression results for the
control variables demonstrated that age, sex, and place of
residence had significant effects on adolescent mental health.
Both sex and age had a significant negative association with
mental health (p < 0.001), with girls having 0.083 units
higher mental health than boys (95% CI: −0.13, −0.04).
Adolescent mental health increased by 0.041 units (95% CI:
−0.07, −0.018) with increasing age. Rural adolescents had
higher mental health, relative to urban adolescents (p < 0.05).

The mediating variables of life satisfaction and self-rated
health were added into models 2 and 3. The correlation of
physical activity on mental health gradually decreased, and

the correlation of low-frequency physical activity on the
level of mental health was no longer significant, while
medium- and high-frequency physical activity still had
significant correlations on the level of mental health. In
addition, with the addition of the two mediating variables to
model 3 at the same time, there were significant negative
correlations (p < 0.001) between life satisfaction and self-
rated health with mental health, with coefficients of −0.300
and −0.371, respectively. The regression coefficients of the
mediating variables life satisfaction and self-rated health
were both significantly negative, and the coefficient of self-
rated health was smaller than that of life satisfaction,
indicating that life satisfaction and self-rated health had
significant contributions to the mental health level, where
the contribution of self-rated health on mental health was
greater than that of life satisfaction on mental health. From
model 1 to model 3, the regression coefficients of low-,
medium-, and high-frequency physical activity on mental
health decreased from −0.171, −0.339, and −0.439 to −0.062,
−0.126, and −0.194, respectively, indicating that the two
mediating variables play a mediating role in the effect of
physical activity on mental health. Therefore, on the basis of
the general linear regression model, the KHB mediation
model was utilized for the analysis of mediating effects [24].

TABLE 3

Regression results for physical activity and its frequency and overall mental health

Model 1 Model 2 Model 3
Mental health Mental health Mental health

Sex (female) −0.083*** −0.066** −0.061**

(0.024) (0.023) (0.023)

Only child (not only child) 0.029 0.018 0.011

(0.027) (0.026) (0.025)

Place of residence (rural) 0.076** 0.076** 0.082**

(0.026) (0.025) (0.024)

Age −0.041*** −0.043*** −0.046***

(0.012) (0.012) (0.012)

Parental occupation classification 0.007 0.008 0.008

(0.004) (0.004) (0.004)

Frequency of physical activity (low) −0.171** −0.096 −0.062

(0.056) (0.054) (0.053)

Frequency of physical activity (medium) −0.339*** −0.207*** −0.126*

(0.055) (0.054) (0.053)

Frequency of physical activity (high) −0.439*** −0.291*** −0.194***

(0.06) (0.059) (0.058)

Life satisfaction (satisfied) −0.446*** −0.300***

(0.029) (0.031)

Self-rated health (satisfied) −0.371***

(0.031)

_cons 2.510*** 2.775*** 2.947***

(0.210) (0.204) (0.201)

R2 0.0382 0.0962 0.1317
Note: No physical activity was used as a reference. *p < 0.05; **p < 0.01; ***p < 0.001. Standard errors are in parentheses.
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Mediated effects analysis
The results of the mediated effects model indicated that the
total effect of low-, medium-, and high-frequency physical
activity on mental health was −0.171 (p < 0.01), −0.339 (p <
0.001), and −0.439 (p < 0.001), respectively, with mediated
effects of −0.109, −0.213, and −0.246 (p < 0.001),
respectively (see Table 4). In terms of direct effects, physical
activity had a significant direct effect on mental health (p <
0.01). In terms of indirect effects, the indirect effects were
negative, indicating partial mediating effects (p < 0.001) for
both mediating variables (i.e., life satisfaction and self-rated
health). Therefore, physical activity had an indirect positive
effect on mental health through increasing life satisfaction
and self-rated health and, so, Hypotheses 2 and 3 were
verified. Further decomposition of the contributions of life
satisfaction and self-rated health revealed that low-,
medium-, and high-frequency physical activity acted on
mental health through life satisfaction, with mediating
effects of 46.15%, 41.67%, and 40.57%, respectively (see
Table 5). Low-, medium-, and high-frequency physical
activity also acted on mental health through self-rated
health, with mediating effects of 53.85%, 58.33%, and
59.43%, respectively. The largest mediating effect for low-
frequency physical activity on psychological well-being was
through life satisfaction, while the largest mediating effect
for high-frequency physical activity on psychological well-
being was through self-rated health; therefore, Hypothesis 4
was rejected.

Discussion

The direct effect of physical activity
In the regression model of the SCL-90 factors, high-frequency
physical activity was most significantly correlated with low

anxiety, while low and medium-frequency physical activity
was most significantly correlated with reduced distress.
Adolescents within this age group in China may experience
psychological problems due to the excessive burden of
college entrance exams, insufficient parental care, stringent
discipline, and their own maladaptive habits [25]. Engaging
in physical activity is beneficial for adolescents in reducing
symptoms such as obsessive-compulsive symptoms and
anxiety, fostering a healthy personality, and promoting
emotional stability [26]. This substantiates the role of
physical activity as an intervention for psychological
problems.

It was determined that medium- and high-frequency
physical activity were more significantly associated with
mental health compared to low-frequency physical activity
on mental health. This suggests that physical activity can
promote mental health, and escalating the frequency of
physical activity can effectively bolster adolescent mental
health. Hamer also discovered that varying frequencies of
physical activity resulted in distinct degrees of disparities in
the mental health of students, demonstrating that mental
health improved as the frequency of physical activity
increased [27]. Moreover, in another study, the more
weekly physical activities that adolescents participated in,
the more pronounced the enhancement of their mental
health [28]. Physical activity can ameliorate mental health
and reduce depression, anxiety, and other negative
emotions through physiological, psychological, and
inflammatory mechanisms. As physical activity frequency
increases, the body continually produces analgesic and
euphoric endorphins, which improve adverse moods and
modulate the central nervous system. Alternatively, physical
activity may disperse negative emotions, augment self-
esteem and self-worth, decrease chronic inflammation, and
positively influence emotional states, thereby affecting

TABLE 5

Mediated contribution: KHB decomposition of physical activity on mental health

Decomposed variable Mediating
variable

Coefficient Standard
error

Indirect effects as a
percentage

Percentage of total
effect

Frequency of physical
activity

Low Life satisfaction −0.050 0.011 46.15% 29.41%

Medium −0.089 0.013 41.67% 26.16%

High −0.100 0.014 40.57% 22.69%

Low Self-rated health −0.059 0.013 53.85% 34.32%

Medium −0.124 0.015 58.33% 36.62%

High −0.146 0.017 59.43% 33.16%
Note: No physical activity was used as a reference.

TABLE 4

Analysis of intermediary effects

Variable Total effect Direct effect Indirect effect Indirect effect as a percentage (%)

Frequency of physical activity Low −0.171** −0.062 −0.109*** 63.74%

Medium −0.339*** −0.126* −0.213*** 62.83%

High −0.439*** −0.194*** −0.246*** 56.04%
Note: No physical activity was used as a reference. *p < 0.05; **p < 0.01; ***p < 0.001.
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mental health [29]. Consequently, the results of this study
reaffirm the existing literature, indicating that adolescent
mental health can be improved by augmenting the
frequency of physical activity.

Mediating role of life satisfaction and self-rated health
The results of this study demonstrated that adolescent
physical activity exerts a positive influence on psychological
well-being, with life satisfaction and self-rated health playing
significant mediating roles between physical activity and
psychological well-being.

An et al. concluded that physical activity among
adolescents has a favorable impact on life satisfaction, which
is in line with the findings of this study [30]. Some scholars
have contended that physical activity not only mitigates
psychological symptoms, but also enhances individual well-
being and sustains elevated levels of life satisfaction [31].
Others have argued that physical activity bolsters individual
life satisfaction by decelerating or restoring one’s
physiological functions, enabling the attainment of
information and the accomplishment of set goals [32].

The influence of life satisfaction on mental health has
been substantiated. Life satisfaction should be regarded as a
crucial aspect of positive mental health, as it has exhibited a
moderate correlation with other mental health indicators
within various populations [33]. Consequently, life
satisfaction impacts adolescent mental health. Specifically,
life satisfaction is also associated with psychiatric disorders,
such as major depression, anxiety disorders, and suicidal
tendencies, all of which profoundly affect mental health [34].

Moreover, studies investigating the effects of physical
activity on self-rated health have corroborated that higher
frequencies of physical activity correspond to improved self-
rated health status. It has been observed that a high
frequency of physical activity in adolescents is positively
associated with self-rated ‘good health’ status, which concurs
with the findings of this study [35,36]. An increased
frequency of physical activity contributes to enhancing the
perceived physical health level in adolescents, thus fostering
positive self-rated health status [37].

Self-rated health is significantly correlated with mental
disorders and the exacerbation of psychological symptoms
[38,39]. Individuals with poor self-rated health tend to
experience considerably more psychological distress [40].
Lower self-rated health exerts a negative impact on mental
health and may be associated with emotions that emerge
during illness. Research has indicated that pain constitutes a
negative body-centered emotion, with more significant pain
correlating with emotional stress [41,42]. Therefore, the
discomfort and pain resulting from physical illness can lead
to both a negative evaluation of one’s physical health and
corresponding emotions, which can engender a certain
degree of stress, subsequently making the connection with
mental health.

Comparison of mediating effects
This study discovered that low-frequency physical activity had
the most substantial mediating effect on the mental health
through life satisfaction. In contrast, the most significant
mediating effect of high-frequency physical activity on

mental health was through self-rated health. Furthermore,
the mediating effects of self-rated health were consistently
more significant than those of life satisfaction.

The impacts of varying physical activity frequency on life
satisfaction are divergent. Adolescents with increased physical
activity frequency and higher participation in active sports
experience lower levels of depressive symptoms and higher
life satisfaction [43,44]; however, in line with this study’s
findings, high-intensity physical activity frequency was not
associated with life satisfaction, while low- and moderate-
intensity physical activity frequency improved life
satisfaction [45]. Similarly, the study of Schmiedeberg did
not reveal any increase in life satisfaction with heightened
exercise frequency [46].

Differences in life satisfaction levels across physical
activity frequencies could be attributed to the relationship
between life satisfaction and academics in adolescents [47].
Engagement in academic activities indirectly affects the life
satisfaction of students, with positive academic attitudes and
involvement effectively promoting their life satisfaction [48].
The lives of Chinese high school students are dominated by
studying in a concentrated learning atmosphere. The
competitive environment and high expectations can increase
pressure on adolescents, affecting their perceived quality of
life [49]. Consequently, higher physical activity frequency
may detract from time dedicated to studying, socializing,
and resting, thus impacting academic performance,
interpersonal interactions, and rest quality, subsequently
reducing life satisfaction.

Health perception levels in adolescents are influenced by
their physical activity engagement. Embodied cognitive theory
[50] posits that cognitive processes are deeply rooted in the
body–world interaction, and the body’s state directly affects
cognitive functions, with physical behavior influencing
mental activity and cognitive perception. Increased physical
activity frequency leads to positive health perception
changes in individuals and promotes better self-rated health
outcomes through good exercise behavior. Thus, the level of
self-rated health increases with the frequency of physical
activity.

Comparing the two mediating variables across physical
activity frequencies, the mediating effect of self-rated health
was notably higher than that of life satisfaction. Self-rated
health pertains to a single health indicator focused on one’s
health status and is more individual-centric. The health
perceptions of adolescents depend on their physical health
status, with health, disability, higher BMI, stress, sleep
quality, and poor health behaviors associated with lower
self-rated health [16,51]. Consequently, higher physical
activity frequency, as positive health behavior, will be
directly associated with higher self-rated health.
Simultaneously, increased physical activity participation by
adolescents decreases the likelihood of engaging in health-
risk behaviors and enhances health behaviors, thus
improving self-rated health [52]. Physical activity frequency,
duration, and intensity are directly related to physiology
[53], and physical health will positively contribute to
favorable self-rated health evaluations [54]. Therefore,
physical activity can be made to drive mental health
through self-assessment of health.
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Conversely, life satisfaction is a subjective assessment of
the overall quality of life [55]. Factors such as the
environment, social desirability effects, personality,
interpersonal relationships, community, and life events all
influence the life satisfaction of adolescents [55,56].
Although physical activity frequency is closely related to life
satisfaction, its effect on life satisfaction is relatively small
compared to other influencing factors and can be affected
by different life aspects. For instance, physical activity
frequency is influenced by intrinsic motivation in buffering
the adverse effects of stress on life satisfaction in adolescents
[57]. As a result, the relationship of physical activity
frequency and life satisfaction may be confounded by other
factors.

Higher physical activity frequencies—as optimistic,
healthy behaviors—were more significantly associated with
self-rated health. In contrast, less correlation between the
frequency of physical activity and life satisfaction, as life
satisfaction is more profoundly and complexly affected by
other individuals or the external environment. Therefore,
the mediating effect of self-rated health was found to be
higher than that of life satisfaction.

Conclusions and Limitations

Conclusions
This study offers valuable insights into the effects of physical
activity frequency on adolescents’mental health, as well as the
mediating roles of life satisfaction and self-rated health. The
main findings were as follows: (1) Physical activity was
significantly correlated with mental health in adolescents,
mental health levels increase with frequency of physical
activity, and (2) Life satisfaction and self-rated health played
significant mediating roles in the relationship between
physical activity frequency and mental health. Specifically,
low-frequency physical activity has the most pronounced
mediating effect on mental health through life satisfaction,
while high-frequency physical activity exerts the most
significant mediating effect on mental health through.

Limitations
Despite the valuable contributions of this study, there are
some limitations to consider. First, the use of the SCL-90
scale, which reflects mental health status over one week,
may not fully capture the long-term effects of physical
activity frequency on mental health. Future research could
employ longitudinal designs to better understand the causal
relationships between physical activity frequency, life
satisfaction, self-rated health, and mental health over time.

Second, the sample consists of Chinese high school
students, which limits the generalizability of the findings to
other cultural contexts and age groups. Future studies could
examine the relationships of interest in diverse populations,
considering factors such as cultural differences, socio-
economic status, and age.

Third, the present study only focuses on the mediating
roles of life satisfaction and self-rated health. There may be
other potential mediators, such as social connectedness,
academic performance, and sleep quality, which could be

explored in future research to provide a more
comprehensive understanding of the relationship between
physical activity frequency and mental health.

Lastly, the study relies on self-reported measures, which
may be subject to reporting biases. Future research could
incorporate objective assessments of physical activity and
mental health, as well as qualitative data, to gain a richer
understanding of the phenomena under investigation.
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