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The purpose of this study was to investigate the longitudinal relationship
between physical activity and life satisfaction in adolescents. We used Autoregres-
stve Cross-lagged Model (ACLM) to investigate the longitudinal relationship and
utilized four years of data (N = 1,897) from the Korean Children and Youth Pan-
el Survey, which was conducted by the National Youth Policy Institute. Results
showed that physical activity and life satisfaction were found to be s over time. In
addition, we found that physical activity at a previous time point had a significant
and consistent impact on life satisfaction at subsequent time points. Conversely, life
satisfaction at a previous time point was found to have a consistent effect on phys-
ical activity at the subsequent time point. This study demonstrates that physical
activity and life satisfaction mutually influence and impact each other, indicating
that they have a reciprocal relationship. In conclusion, it is noteworthy that life
satisfaction has a strong influence in predicting physical activity, and that it needs to
be considered as a priority and acts as a motivational factor for specific behaviors.

Key Worps: Adolescent, Physical activity, life satisfaction, Autoregressive
cross-lagged model

Introduction

Traditionally, the majority of psychologists have primarily focused on the
negative aspects of human nature, such as depression, stress, and anxiety, with
the aim of overcoming them; this emphasis on the negative aspects has resulted
in an imbalance within psychological research, as it heavily invests in study-
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ing the negative aspects of human psychology (Seligman, 2019). Consequently,
since the 1990s, there was a shift in researchers’ interest towards positive psy-
chology to address this imbalance (Csikszentmihalyi & Seligman, 2000; Lee
& Cho, 2023). Positive psychology explores happiness, quality of life, and the
conditions and processes of life satisfaction by exerting positive potential (e.g.,
Cho, 2021; Lee et al., 2023; Roslan & Cho, 2024). Positive psychology aims to
explore happiness, quality of life, and the conditions and processes that lead to
life satisfaction by harnessing positive potential (Seligman et al., 2005).

The rise of positive psychology highlighted that a mentally healthy state
for individuals does not imply a complete absence of problems but rather the
pursuit of a better quality of life (Arthaud-Day et al., 2005). As a result, re-
searchers have directed their efforts toward investigating factors that can ex-
plain quality of life and life satisfaction across various fields of study, includ-
ing sport psychology, leisure, and education (Cho, 2020; Cho & Lee, 2022;
Lewis et al., 2011; Shander &Petrie, 2021; Zayed et al., 2018). Collectively,
recent research suggests that various factors, such as positive emotions, nos-
talgia, gratitude, social support, personal values, and other determinants, can
enhance life satisfaction and promote overall well-being (Blau et al., 2019;
Cho et al., 2020, 2021, 2023; Cho & Kang, 2023; Kong et al., 2019; Xiang
& Yuan, 2021; Lamela & Figueiredo, 2023). In other words, positive psy-
chology has the potential to assist individuals in leading more fulfilling and
meaningful lives by focusing on the positive aspects of human experience.

Among various factors related to positive psychology, this study specif-
ically focuses on life satisfaction, which refers to the cognitive evaluation of
one’s fulfillment in various aspects of their current life status, without de-
siring significant changes (Diener & Seligman, 2002). Within the literature,
researchers have shown significant interest in examining the life satisfaction
of adolescents (Marcionetti & Rossier, 2016; Moksnes & Espnes, 2013).
Adolescents can be defined as individuals who have gained self-identifying
abilities through cognitive development and have achieved a level of inde-
pendence from their parents (World Health Organization, n.d.). Researchers
have found that adolescents, being in the developmental stage between child-
hood and adulthood, often experience a relatively unstable state of quality of
life and life satisfaction. For instance, Park and Huebner (2005) revealed that
South Korean adolescents reported lower levels of life satisfaction compared
to their counterparts in the United States. South Korea’s robust focus on ed-
ucation, coupled with rapid economic development, has engendered several
societal challenges (Jung, 2020). These include the financial strain associated
with private education costs, heightened competition in entrance examina-
tions, and escalating socio-economic disparities between affluent and disad-
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vantaged segments of the population. This disparity may be attributed to the
excessive mental stress stemming from a highly competitive school environ-
ment and the emphasis on college-focused education in South Korea.

Life satisfaction of adolescents is highly affected by various external fac-
tors. One such factor is physical activity, which has been shown to improve
adolescents’ life satisfaction through multiple mechanisms, including the re-
lease of endorphins (Pangkahila et al., 2016), reduced stress (Vogel et al.,
2022), improved self-esteem (Liu et al., 2015), increased social connectedness
(Franke et al., 2021), and enhanced cognitive function (Ploughman, 2008).
This highlights the necessity of research aimed at enhancing adolescents’ life
satisfaction. Furthermore, the World Health Organization (2010) and the
Department of Health and Human Services (2018) suggest that adolescents
are required to engage in moderate-to-vigorous intensity physical activity for
more than 60 minutes daily. However, a survey conducted by the WHO re-
vealed that 77.6% of male students and 84.7% female students around the
globe lacked involvement for physical activity (Guthold et al., 2020). This in-
dicates that the majority of students were not sufficiently involved in physical
activity. Notably, the issue is particularly pronounced in South Korea, where
91.4% of male students and 97.2% of female students were found to lack
physical activity according to a 2016 survey, highlighting a serious concern.
In addition, the level of physical activity of adolescents was ranked 37" out
of 57 countries and was rated at D- (Aubert et al., 2022).

Previous research has revealed positive correlations between life satisfac-
tion and various factors, such as the quality of social relationships, active en-
gagement in school life, positive self-concept, and health behavior (Chui &
Wong, 2016; Lee et al., 2023; Lewis et al., 2011; Proctor et al., 2009; Rabo-
teg-Saric & Sakic, 2014; Zullig et al., 2005). Of particular interest is the cor-
relation between physical activity and life satisfaction, which has been exten-
sively discussed from two related perspectives. The first perspective questions
whether participation in physical activity leads to higher life satisfaction, while
the second perspective explores whether individuals with higher life satisfac-
tion engage in higher levels of physical activity. Ongoing discussions on this
topic have resulted in various opinions supporting the existence of reciprocal

relationships between life satisfaction and physical activity (Steptoe, 2019).

CONTRASTING PERSPECTIVES ON PHYSICAL ACTIVITY AND LIFE SATISFACTION

In line with research advocating physical activity as a contributing fac-
tor to life satisfaction, several perspectives have been proposed. You et al.
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(2021) conducted a longitudinal study to examine the effect of physical ac-
tivity on life satisfaction. Their findings revealed that physical activities have
a positive impact on resolving issues such as depression, anxiety, and stress,
while also reducing negative emotional expressions like aggression and de-
structive behavior. They emphasized that physical activity plays a significant
role in improving life satisfaction within this problem-solving process. Fur-
thermore, PediSic et al. (2015) investigated the relationship between the in-
tensity of different types of physical activity (work, transport, domestic, and
leisure-time) and life satisfaction. Surprisingly, they found that only vigor-
ous-intensity physical activity during leisure-time showed a weak but posi-
tive relationship with life satisfaction. This contradicted previous predictions
that various forms of physical activity would contribute to life satisfaction.
To explain this result, PediSic et al. referred to the activity theory, which sug-
gests that life satisfaction is influenced by the frequency of physical activity
participation and the level of intimacy with the activity (Havighurst, 1963).
In this context, intimacy refers to familiarity or the extent to which one is
closely associated with a specific physical activity (Jamieson, 1998). Although
previous research did not explicitly consider the level of intimacy related to
physical activity, the overall findings showed that physical activity positively
influences life satisfaction.

On the other hand, some previous studies suggest that higher life satis-
faction and well-being are necessary conditions for promoting physical ac-
tivity. For instance, Kim et al. (2017) conducted a longitudinal study using
11 years of data from U.K. adults to investigate the relationship between
psychological well-being and physical activity. Kim et al. found that adults
who had higher psychological well-being and were relatively physically active
at the beginning of the study were less likely to become physically inactive
over time. Conversely, adults who were relatively inactive at the beginning
but had higher psychological well-being were more likely to become more
physically active. In addition, in an eight-year longitudinal study, Azevedo
Da Silva et al. (2012) reported that participants with anxiety or depression
were highly unlikely to meet the appropriate level of physical activity. While
lower levels of depression cannot be directly equated to higher life satisfac-
tion, these findings demonstrate that a higher negative index among indi-
viduals hinders their participation in physical activity. Similarly, Kim et al.
(2021) conducted a four-year longitudinal study and found that a high level
of life satisfaction decreased mortality rates and lowered the incidence of
chronic diseases, while increasing physical activity participation. In addition,
a high level of life satisfaction leads to significant improvements in psychoso-
cial indicators, reducing depression, negative emotions, and loneliness (Kim
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et al., 2021). Kubzansky and Thurston (2007) also examined the influence
of healthy psychological function on physical health and noted that emo-
tional vitality was associated with a reduced risk of coronary heart disease.
The basis of this mechanism is understood to arise from motivational factors
influencing health-promoting behaviors. This can be seen as the fact that
life satisfaction plays a positive role in psychological processes such as goal
setting, self-regulation, and self-efficacy, which have an important influence
on health behavior decisions (van Stralen et al., 2009). Taken together, these
studies suggest that life satisfaction and a positive evaluation of one’s life
play significant roles in sustaining physical activity in the long term. In other
words, individuals with higher levels of life satisfaction and psychological
well-being are more likely to engage in regular physical activity, while those
with lower well-being or mental health challenges may face barriers to phys-
ical activity participation.

PURPOSE OF THIS STUDY

Both of the aforementioned perspectives acknowledge the significance
of physical activity and life satisfaction, yet the exact direction of the effect
remains inconclusive. The relationship between life satisfaction and physi-
cal activity is presumed to be bidirectional; however, it remains ambiguous.
Thus, it is imperative to enhance explanatory capacity by concurrently exam-
ining both variables (Grant et al., 2009). Furthermore, the need to evaluate
this relationship is growing, given that numerous countries are now consid-
ering not only traditional economic metrics but also levels of well-being, such
as life satisfaction, as guiding principles in policy formulation (Kim et al.,
2021). It is important to note that physical activity and life satisfaction exhibit
interconnected relationships rather than a clear-cut bidirectional causal rela-
tionship at the cross-sectional level (Kim et al., 2017; Pedisi¢ et al., 2015; You
et al., 2021). The limitation of cross-sectional studies lies in their inability to
capture the dynamic nature of physical activity and life satisfaction, as both
variables demonstrate repetitive patterns in an individual’s life. To overcome
this limitation, a longitudinal approach that considers both variables simulta-
neously is more appropriate for exploring their relationship (Martin-Maria et
al., 2020; Yemiscigil & Vlaev, 2021). Therefore, we adopt a holistic approach
to investigate the relationship between physical activity and life satisfaction.

This study aims to explore the bidirectional causal relationship between
these variables in adolescents over a four-year time span. This attempt has the
strength of overcoming the limitations of cross-sectional research and examin-
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ing longitudinal relationships between the variables. Specifically, although the
physical activity variable was initially considered independent, it can also be
a dependent variable in the causal relationship. It indicates that both physical
activity and life satisfaction can affect and depend on each other. Therefore,
this study conducted a longitudinal causal relationship test to identify which
variable better explains the specific causal relationship. The first objective of
this study is to investigate whether there is any variation in physical activity
or life satisfaction over time. This study hypothesized that participation in
physical activity and the level of life satisfaction in the previous year would
be positively associated with similar or increased participation in physical ac-
tivity and life satisfaction in the following year. This approach allows us to
identify the changes in physical activity participation and life satisfaction over
time. Second, we examined the relationship between physical activity and life
satisfaction over a specific time period. The significance of this analysis lies in
its potential to provide more effective guidance for promoting physical activ-
ity and life satisfaction. By revealing the directional and/or longitudinal rela-
tionship between physical activity and life satisfaction, we aim to contribute
valuable insights that can assist policymakers in developing more effective
strategies to enhance both physical activity and life satisfaction. The hypothe-
ses formulated to achieve the objectives of this study are as follows:

H1: Physical activity will be stable over time.

H2: Life satisfaction will be stable over time.

H3: Physical activity will affect life satisfaction over time.

H4: Life satisfaction will affect physical activity over time.

Methods

PARTICIPANTS

This study utilized data from the Korean Children and Youth Panel Survey, which was
conducted by the National Youth Policy Institute over a seven-year period from 2010 to 2016.
Due to the limitations imposed by the COVID-19 pandemic, we were unable to access more
recent data. In other words, it was the most recent and available secondary data in Korea.
Specifically, we focused on the 1st year of the middle school panel in the survey, and a multi-
stage stratified cluster sampling method was employed. The data from a four-year period,
spanning from 2012 to 2015 (referred to as t3 to t6), were selected for this study. These years
were chosen because they were the only time points during which both physical activity and
life satisfaction were measured. Out of the 2,351 students who attended their first year of mid-
dle school, we excluded 454 cases with missing values (i.e., In case of missing response more
than once in longitudinal measurement over 4 years), resulting in a final sample size of 1,897
students (963 male students and 934 female students).
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MEASUREMENTS

This study measured the relationship between physical activity and life satisfaction. Ta-
ble 1 presents the descriptive statistics. First, to determine physical activity participation, we
utilized a single question from the Korean Children and Youth Panel Survey: “How many
hours have you participated in physical activity last week?” The responses ranged from (1)
not at all to (5) more than four hours. A higher response score indicates greater participation
in physical activity. This questionnaire aligns with the physical activity participation variable
used in the study by Lee and Lim (2019). However, since the physical activity variable consists
of a single item, we were unable to calculate Cronbach’s a. Next, to measure individuals’
satisfaction with their lives, we selected three questions from the Korean Children and Youth
Panel Survey: (1) I find my life to be pleasing, (2) I have almost no concerns with my life, and
(3) I believe I am living a happy life. The response options ranged from (1) very much to (4)
not at all. The Cronbach’s a for the life satisfaction variables from 2012 to 2015 were .089,
.802, .776, and .817, respectively. (Table I)

Darta ANALYSIS

In this study, frequency analysis, reliability analysis, and correlation analysis were per-
formed on the panel data. To verify the longitudinal causal relationship between physical ac-
tivity and life satisfaction in adolescents, Autoregressive Cross-lagged Model (ACLM) was ap-
plied to confirm the bidirectional relationship. In ACLM, the value of t at a specific time point
is explained by the value t-1 at previous time point. Furthermore, by extending autoregressive
model to multivariate model to estimate cross-lagged effect of physical activity in the previous
year on life satisfaction in the following year. ACLM analysis requires three conditions that
must be satisfied sequentially over time: metric invariance, path coefficient invariance, and
error covariance invariance (Finkel, 1995). First, metric invariance tests whether the measured

TabLE L.
Descriptive Statistics
Variables Obs. Mean SD Min. Max.
PA1 1897 2.980 1.344 1 5
PA2 1897 2.630 1.121 1 5
PA3 1897 2510 1.147 1 5
PA4 1897 1.730 1.151 1 5
LS1 1897 2.845 .664 1 4
LS2 1897 2.826 .603 1 4
LS3 1897 2.798 582 1 4
LS4 1897 2.878 .614 1 4

Note. PA1 = physical activity level in the first year; PA2 = physical activity level in the second year; PA3 =
physical activity level in the third year; PA4 = physical activity level in the fourth year; LS1 = life satisfac-
tion level in the first year; LS2 = life satisfaction level in the second year; LS3 = life satisfaction level in the
third year; LS4 = life satisfaction level in the fourth year. **p < .01, ***p < .001



320 Y. Lee, H. Sung, H. Cho

concept is homogeneous by respondents over time. Second, path coefficient invariance tests
the homogeneous regression coefficients for latent variables for the measured concept over
time. Last, error covariance invariance checks whether there is a correlation between the mea-
surement errors of physical activity and life satisfaction. By adding an equalization constraint
to the covariance between the errors, it verifies if the correlation remains constant over time.
These sequential conditions of metric invariance, path coefficient invariance, and error co-
variance invariance are essential in ACLM analysis to examine the bidirectional relationship
between physical activity and life satisfaction in adolescents.

Results
CORRELATION AND DESCRIPTIVE STATISTICS

Table 2 presents the results of analyzing the correlation between
physical activity and life satisfaction variables. The findings demonstrate a
significant positive correlation between physical activity and life satisfaction
each year. Additionally, when examining the average values of physical activ-
ity and life satisfaction over the four-year period, physical activity exhibited
a relatively larger distribution ranging from 1.73 to 2.98. On the other hand,
life satisfaction showed a relatively smaller distribution ranging from 2.798
to 2.878. (Table II)

TasLE IL

Correlation of Variables
Variable 1 2 3 4 5 6 7 8
1. PA1 1
2. PA2 297%* 1
3. PA3 .296** 375%* 1
4. PA4  205%F  303%F 313% 1
5. LS1 .098** 1307 .106%* A33%F 1
6. LS2 .080** 1267 128** .109** AT 1
7. LS3 107+ 138%* 154%* 1357 4347 5347 1
8. LS4 .096** 1147 1127+ 138%* 342%* A76%* 533%* 1

Note. PA1 = physical activity level in the first year; PA2 = physical activity level in the second year; PA3 =
physical activity level in the third year; PA4 = physical activity level in the fourth year; LS1 = life satisfac-
tion level in the first year; LS2 = life satisfaction level in the second year; LS3 = life satisfaction level in the
third year; LS4 = life satisfaction level in the fourth year. **p < .01
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ACLM of adolescent physical activity and life satisfaction

This study employed Autoregressive Cross-lagged Modeling (ACLM)
to investigate the longitudinal causal relationship between physical activity
and life satisfaction in adolescents. The analysis involved examining seven
sequential models.

(1) Model 1: This basic model included no identification constraints

except for the covariance between errors in the research model.

(2) Model 2: Identification restrictions were applied to the measure-
ment variables of life satisfaction to assess the same understanding
of life satisfaction over time. Since metric invariance could not be
tested with a single question in physical activity, only life satisfaction
was investigated in this model.

(3) Model 3: Path coefficient invariance was tested by applying identi-
fication constraints to confirm the same autoregressive coefficients
for life satisfaction over time.

(4) Model 4: Path coefficient invariance was tested by using an equal-
ization constraint to verify the same autoregression coefficient for
physical activity over time.

(5) Model 5: Path coefficient invariance was tested through identity
constraints to confirm the same coefficients for the effect of life sat-
isfaction at time [t-1] on physical activity at time [t] over time.

(6) Model 6: Path coefficient invariance was tested by applying identi-
fication constraints to confirm the same coefficients for the effect of
physical activity at time [t-1] on life satisfaction at time [t] over time.

(7) Model 7: Error covariance invariance was tested by applying an
equalization constraint to the covariance between the errors in
physical activity and life satisfaction over time.

To find the ideal model among the seven candidates, models 1 to 7 were
sequentially compared and verified. The comparison between models used
various statistical indices, including Root Mean Square Error of Approxi-
mation (RMSEA), Standardized Root Mean Residual (SRMR), Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), and Expected Cross Validation
Index (ECVI), and Model 7 was selected (Table IIT). According to the model
fit criteria, values smaller than .08 for RMSEA and SRMR, values larger than
.09 for TLI and CFA, and relatively low values for ECVI are recommended,
and most of them were found to be suitable as they met the criteria (Browne
& Cudeck, 1992; Hu & Bentler, 1999). Table IV showed the path coefficients
of Model 7, which is the final research model in this study. The standardized
path coefficients for the final research model are shown in Figure 1.
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TasLE II1.
Results of Model Comparison
Model %2 df TLI RMSEA CFI1 SRMR ECVI
1 1004.797 92 0.902 0.072 0.925 0.058 0.593
2 1012.888 98 0.908 0.070 0.925 0.058 0.591
3 1053.173 100 0.906 0.071 0.922 0.060 0.610
4 1075.336 102 0.906 0.071 0.920 0.060 0.620
5 1075.353 104 0.908 0.070 0.920 0.060 0.618
6 1078.824 106 0.909 0.070 0.920 0.061 0.618
7 1079.126 108 0.911 0.069 0.920 0.061 0.616
TasLE IV.
Results of the final research model
Path Unstandardized S.E. Standardized CR.
coefficient coefficient
PA1 — PA2 294 .012 345
PA2 — PA3 294 .012 300
PA3 — PA4 294 .012 289
LS1 —LS2 618 .012 631
LS2 —-LS3 .618 .012 .678
LS3 — LS4 618 .012 .601
PA1 — LS2 .018 .006 .039
PA2 - LS3 .018 .006 .037
PA3 — LS4 .018 .006 .035
LS1 — PA2 181 .025 102 7.210%**
LS2 — PA3 181 .025 102 7.210%**
LS3 — PA4 181 .025 .091 7.210%**

Note. PA1 = physical activity level in the first year; PA2 = physical activity level in the second year; PA3 =
physical activity level in the third year; PA4 = physical activity level in the fourth year; LS1 = life satisfac-
tion level in the first year; LS2 = life satisfaction level in the second year; LS3 = life satisfaction level in the

The findings of the study indicate that physical activity at each time
point had a positive impact on both physical activity and life satisfaction in
the subsequent time point. Furthermore, physical activity at the previous
time point positively influenced life satisfaction at a later time point, sug-
gesting that greater participation in physical activity leads to improved life
satisfaction. Additionally, life satisfaction at the previous time point had a
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Fig. 1. - Results of the research model.

Note. PA1 = physical activity level in the first year; PA2 = physical activity level in the
second year; PA3 = physical activity level in the third year; PA4 = physical activity
level in the fourth year; LS1 = life satisfaction level in the first year; LS2 = life satis-
faction level in the second year; LS3 = life satisfaction level in the third year; LS4 =
life satisfaction level in the fourth year. **p < .01, ***p < .001.

positive effect on physical activity at the following point, indicating that high-
er levels of life satisfaction are associated with a higher likelihood of engaging
in physical activity. These results demonstrate a mutual causal relationship
between physical activity and life satisfaction, with the effect of life satisfac-
tion on physical activity being greater than the effect of physical activity on
life satisfaction.

Discussion

The purpose of this study was to examine the longitudinal relationship
between physical activity and life satisfaction in adolescents. Previous re-
search found a strong relationship between physical activity and life satisfac-
tion. However, the direction of the causal relationship has remained unclear.
As such, this study sought to address this gap by conducting a longitudinal
analysis, which allows for a better understanding of the effective causal re-
lationship between the two variables. The longitudinal design of the study
helped overcome the limitations of previous cross-sectional studies, allowing
for a more comprehensive understanding of how these variables interact and
influence each other over time. By filling the gap in the existing literature and
expanding the discussion, this study contributes to a better understanding of
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the intricate relationship between physical activity and life satisfaction. The
detailed discussion of the results of this study is as follows.

STABILITY OF PHYSICAL ACTIVITY AND LIFE SATISFACTION

First, we found that physical activity tends to be stable over time among
adolescents. In particular, the level of physical activity at a previous time point
has a positive effect on the level of physical activity at subsequent time points.
This result conforms to the findings of Miquelon and Castonguay’s (2017)2000
study, which showed that past physical activity participation positively affects
current physical activity participation, indicating the continuity in maintaining
physical activity behaviors. This can be related to previous findings that past
behaviors influencing future behaviors as well as repeating behaviors from
the past increases the likelihood of retention for future behaviors (Albarracin
& Wyer Jr, 2000; Hagger et al., 2002). However, an interesting observation
from this study is that the effect of past physical activity on subsequent phys-
ical activity decreases over time. One possible explanation for this pattern
is that the quality of past experiences may affect future behavior. Negative
experiences, such as failure or difficulty in physical activity during childhood
or adolescence, can contribute to the perception of overall inability or lack of
competence in engaging in physical activity (Reynes et al., 2019).

In addition, according to Aubert et al., (2022), assessing the level of
physical activity and related policies for youth across countries, South Ko-
rea’s policies concerning youth physical activity received an A grade. How-
ever, the score for actual physical activity participation resulted in a D grade.
South Korea ranked 37th out of 57 countries in terms of physical activity,
with 26.8% of adolescents reporting experiencing depression. This could
potentially lead to a decrease in individuals’ resilience levels and negatively
influence psychosocial resources, such as motivational factors, self-efficacy,
and goal setting thereby affecting participation in physical activity (Kim et
al., 2021). The decreasing trend in the effect of past physical activity on fu-
ture physical activity could be attributed to the academically competitive en-
vironment in Korea, which may have led to a reduced emphasis on physical
education in schools. This highlights the importance of developing curricula
that foster students’ interest in physical education classes and provide op-
portunities to experience the benefits and efficacy of engaging in physical
activity. Policymakers are urged to prioritize physical education and create
supportive environments that encourage students to participate in physi-
cal activities and recognize the positive impact it can have on their overall
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well-being. Overall, these findings emphasize the need to consider both the
continuity of physical activity behaviors and the quality of past experiences
when promoting and supporting physical activity among adolescents.

Alongside physical activity, life satisfaction among adolescents tends to
be stable over time. In other words, life satisfaction at a previous time point
positively influences life satisfaction at subsequent time points. These results
align with the study conducted by Baird et al. (2010), which observed that
life satisfaction tends to remain relatively constant throughout the lifespan,
with a slight decrease in older age due to health-related issues and decreased
social support. Although the degree of causality did not significantly differ
at each time point, the effect size of the initial measurement of life satis-
faction increased from .631 to .678 and then decreased to .601 in the final
measurement. This suggests that there may be other unobserved factors in-
fluencing life satisfaction. For example, the participants in this study were
middle-school students who faced various stressors, including increased ac-
ademic burdens as they progressed to high school. This finding is consis-
tent with previous literature that highlights the negative impact of stress on
individuals™ quality of life and well-being, particularly in higher education
settings (Ribeiro et al., 2018). This background is rooted in the cultural char-
acteristics of South Korea. South Korea exhibits a fervent commitment to
education, driven by rapid economic development and the proliferation of
higher education opportunities. However, this trend is also associated with
social challenges, including socioeconomic disparities, intense competition
in standardized testing, and the financial strain of private education expen-
ditures (Lee, 2006).

These results emphasize the complex nature of life satisfaction and the
potential influence of various factors beyond the measured variables. It is
important to consider the broader context and individual experiences when
examining and promoting life satisfaction among adolescents. Addressing
the sources of stress and providing support systems to help individuals nav-
igate challenging transitions, such as the transition from middle school to
high school, may contribute to maintaining and enhancing life satisfaction
during this period of development. In sum, this study highlights the stability
of life satisfaction over time among adolescents, with the influence of past life
satisfaction on future life satisfaction. However, the effect size of this rela-
tionship varied, suggesting the presence of other factors that may impact life
satisfaction. Future research should continue to explore these factors to gain
a more comprehensive understanding of the determinants of life satisfaction
in adolescents.
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Longitudinal causal relationship between physical activity and life satisfaction

In addition to examining the stability of life satisfaction, we examined
the effect of physical activity on life satisfaction among adolescents. The re-
sults showed that physical activity at a previous time point had a consistent
and positive effect on life satisfaction at subsequent time points, with similar
effect sizes observed at each time point. This supports previous research indi-
cating that participating in physical activity enhances life satisfaction and fur-
ther contributes to improved self-awareness (Stein et al., 2007). Edwards and
Loprinzi (2017) conducted a study revealing that when efforts were made to
regulate physical activity and induce sedentary behavior among participants,
there was a decrease in life satisfaction. This finding aligns with both activity
theory and need theory. Activity theory (Havighurst, 1963) suggests that life
satisfaction is influenced by the frequency of engaging in various activities
and the familiarity associated with them. On the other hand, need theory
(Diener & Lucas, 2000) argues that life satisfaction is determined by the
extent to which individuals meet their biological and psychological needs.
Thus, it can be inferred that attempting to control physical activity not only
fails to fulfill individual needs but also diminishes social connections, such as
familiarity, resulting in a decline in life satisfaction.

Additionally, self-esteem has been identified as closely related to overall
life satisfaction among adolescents (Ahmed et al., 2016). Similarly, Kleszc-
zewska et al. (2018) found that physical activity has a positive effect on life
satisfaction by enhancing self-esteem, acting as a mediating factor in this re-
lationship. Adolescents who spend a substantial amount of time at school
show that their school satisfaction positively corelates with their overall life
satisfaction, with the additional engagement in physical activity amplifying
this positive effect (Moral-Garcia et al., 2021). However, while physical ac-
tivity inherently contributes to increased life satisfaction, participation influ-
enced by peer pressure might diminish this effect. A more substantial impact
on life satisfaction is anticipated under conditions where physical activity is
intrinsically motivated by an individual (Meyer et al., 2021). These findings
provide significant evidence that physical activity can contribute to increased
life satisfaction among adolescents, reduce stress and depressive symptoms,
and promote well-being. That is, it emphasizes the importance of incorporat-
ing physical activity programs and opportunities for adolescents, both within
and outside of educational settings, to support their mental and emotional
well-being. Basic psychological needs based on competence, relatedness, and
autonomy play a mediating role in the process of increasing life satisfaction
(Leversen et al., 2012). Accordingly, it is necessary to provide participants
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with the experience of doing well through competency development oppor-
tunities and to focus on the role of contributing to the task and positive inter-
actions between participants (Leversen et al., 2012). It is worth noting that it
is critical to consider the limitations of the research design and the complexity
of factors influencing life satisfaction. Thus, future research could further
investigate the mechanisms through which physical activity influences life sat-
isfaction and explore potential moderators and mediators in this relationship.

This study also uncovered that life satisfaction at a previous time point
consistently affected subsequent physical activity. The effect size of this in-
fluence was found to be similar across different measurement time points.
This finding contributes to the existing literature as previous research on
the impact of emotional states, such as life satisfaction, on physical activity
has been relatively limited compared to studies focusing on the influence of
physical activity on psychological variables. For example, Jekauc and Brand
(2017) highlight the influence of emotions and feelings on physical activity.
They emphasize that emotional states play a crucial role in shaping individ-
uals’ engagement in physical activity. Liao et al. (2015) also provided con-
sistent evidence indicating that positive emotional states have a significant
positive impact on physical activity, while negative emotional states do not
exert a significant effect. These findings align with the results of the present
study, supporting the notion that positive emotions contribute to increased
physical activity. Moreover, Kanning and Schoebi (2016) reported similar ev-
idence, suggesting that positive emotions are associated with higher levels of
physical activity. They also mention that incorporating emotional regulation
strategies into physical activity interventions may enhance the effectiveness
of such interventions in promoting physical activity. It has been shown that
a positive psychological state not only provides individuals with the ability
to effectively cope with various problems, but also improves the ability to
mobilize social resources (Rozanski & Kubzansky, 2005). This serves as evi-
dence that a positive psychological state acts as motivation for health promo-
tion behavior, serving as emotional vitality on a personal level (Kubzansky &
Thurston, 2007). Additionally, individuals with high life satisfaction set goals
and effectively cope with difficulties as they pursue positive life outcomes,
influencing psychological processes that affect health behaviors (Kim et al.,
2021). Overall, the findings of this study add to the growing body of research
demonstrating the influence of life satisfaction on subsequent physical activ-
ity. Emotional states, particularly positive emotions, appear to play a signifi-
cant role in shaping individuals’ engagement in physical activity. According
to Seaton et al. (2018), positive emotions have a positive effect on physical
activity and there is a mediating effect of ego resilience. The broaden-and-
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build theory also posits that positive emotions build psychological resourc-
es, which gradually increase in strength over time (Fredrickson, 1998). The
implications of these findings suggest that interventions targeting physical
activity should consider incorporating strategies for emotional regulation
alongside promoting physical activity participation.

COMPREHENSIVE VIEW OF THE RESULTS

In summary, the relationship between physical activity and life satisfac-
tion is reciprocal, not a unidirectional relationship. Furthermore, they have
a longitudinal relationship beyond their mutual relationship. However, the
study yielded unexpected results contrary to the initial expectations regard-
ing the direction of causality. While previous research has predominantly
focused on the impact of physical activity on life satisfaction, this study re-
vealed that life satisfaction has a stronger influence on predicting physical ac-
tivity. In other words, the two variables continue to have a causal relationship
with each other longitudinally, but life satisfaction is the stronger antecedent
variable. Therefore, interventions targeting physical activity should take into
account the role of life satisfaction for effectiveness.

These findings align with the study by Azevedo Da Silva et al. (2012),
which found that individuals with anxiety and depressive symptoms were
more likely to have low levels of physical activity. Negative emotions experi-
enced by individuals seem to have a greater effect on physical activity partici-
pation. Additionally, Kim et al. (2015) reported that individuals with high life
satisfaction tend to utilize healthcare services for preventive purposes more
frequently. This suggests that life satisfaction acts as a motivating factor in
adopting personal goals. When life satisfaction is low, it becomes a goal for
improvement, whereas when life satisfaction is high, it becomes a process of
setting and maintaining goals. Therefore, life satisfaction should be prioritized
as a motivational factor that strongly influences the relationship between phys-
ical activity and life satisfaction. In addition, it is important to note that life
satisfaction positively contributes to various aspects of life, including health
and social relationships (Boehm & Lyubomirsky, 2008; Diener & Chan, 2011;
Luhmann et al., 2013). However, the specific mechanisms underlying these
relationships remain uncertain. Luhmann and Hennecke (2017) proposed that
life satisfaction serves as a crucial motivational factor that influences individu-
als’ personal environment through the adoption of personal goals. Therefore,
it is possible that additional variables not considered in this study could be at
play in the complex relationship between life satisfaction and physical activity.
In conclusion, it has been affirmed that adolescents’ engagement in numerous
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physical activities significantly contributes to heightened life satisfaction. Ad-
ditionally, fostering positive psychological resources, such as life satisfaction, is
crucial to serve as vitality, encompassing traits like resilience and goal setting,
thereby enhancing participation levels in physical activities.

Conclusion

This study makes a significant contribution by examining the longitu-
dinal relationship between life satisfaction and physical activity. Both vari-
ables were identified as having a continuous and interdependent connection
over time. The study also explored whether either variable acted as a more
effective independent variable to inform targeted intervention strategies at
specific time points. The findings suggest that life satisfaction plays a moti-
vating role in shaping specific behaviors, highlighting the importance of con-
sidering life satisfaction when predicting future behavior. For the follow-up
research, there is room for improvement for measuring physical activity as
it was relying heavily on recollection of personal memory rather than objec-
tive and impartial methods. As the physical activity measured in this study
is measured with a self-report response, an analysis through objective phys-
ical activity measurement is additionally required. In addition, it would be
beneficial to explore additional or alternative variables, such as motivation-
al factors, that may contribute to the effect of life satisfaction on physical
activity. Conducting multigroup analysis considering demographic variables
could also provide a more nuanced understanding of the relationship be-
tween physical activity and life satisfaction. These efforts would contribute
to a better understanding of the underlying mechanisms behind the relation-
ship between life satisfaction and physical activity.
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