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Activity, Psychological Symptoms,
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Education and Sports, Usak, Tiirkiye Background: Physical activity, mental health, and sleep are interconnected factors influencing well-being in young

adults. This study investigated the relationships among physical activity, psychological symptoms (depression, anxiety,
stress), sleep quality, and body composition in a sample of Turkish university students.

Methods: A cross-sectional study included 572 university students, with 50.5% female participants and a mean age of
20.79£2.71 years. Physical activity was measured using the Physical Activity Scale—2 (PAS-2), psychological symptoms
using the DASS-21, and sleep quality using the Basic Scale for Insomnia Complaints and Sleep Quality, Body composition
was assessed with the InBody 120 (BIA). Descriptive statistics, Pearson correlation analyses, and multiple regressions were
conducted to examine the relationships between the study variables.

Results: Physical activity did not show significant associations with psychological symptoms or sleep quality (p>.05).
Higher depression and stress scores predicted poorer sleep quality (B=.175 and B=.246, respectively p<.01), while
anxiety was not a significant predictor. Skeletal muscle mass and basal metabolic rate showed negative associations with
psychological symptoms, while body fat percentage was positively linked to anxiety and overall DASS-21 scores.
Conclusions: Among university students, psychological symptoms and specific body composition measures appear to be
more closely linked to sleep quality than physical activity. These findings underscore the complex interactions between
mental health, physiological factors, and sleep, highlighting the need for multidimensional strategies to enhance well-
being in young adults.
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OZET

Arka plan: Fiziksel aktivite, ruh saghdi ve uyku, geng yetiskinlerde iyi olusu etkileyen birbiriyle iliskili faktorlerdir. Bu
calisma, Tiirk iniversite dgrencilerinde fiziksel aktivite, psikolojik belirtiler (depresyon, anksiyete, stres), uyku kalitesi ve
viicut kompozisyonu arasindaki iliskileri incelemeyi amaclamistr.
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Yontemler: Kesitsel tasarima sahip bu calismaya, %50,5'i kadin katiimalardan olusan ve yas ortalamasi 20,79+2,71 yil
olan 572 iiniversite 6rencisi dahil edilmistir. Fiziksel aktivite Fiziksel Aktivite Oledi~2 (FAO-2), psikolojik belirtiler DASS-
21 ve uyku kalitesi Uykusuzluk Sikayetleri ve Uyku Kalitesi Temel Olcegi ile degerlendirilmistir. Viicut kompozisyonu InBody
120 (BIA) cihazi ile dl¢iilmistiir. Degiskenler arasindaki iligkileri incelemek iin tanimlayici istatistikler, Pearson korelasyon
analizi ve ¢oklu regresyon analizleri uygulanmistir.

Bulgular: Fiziksel aktivite, psikolojik belirtiler veya uyku kalitesi ile anlamli bir iligki gdstermemistir (p>.05). Daha yiiksek
) depresyon ve stres puanlar daha diisiik uyku kalitesini yordarken (sirastyla =175 ve f=.246; p<.01), anksiyete anlamli
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Sonug: Universite dgrencilerinde, fiziksel aktiviteye kiyasla psikolojik belirtiler ve bazi viicut kompozisyonu degiskenleri
uyku kalitesi ile daha yakindan iliskilidir. Bu bulgular, ruh saghdi, fizyolojik faktorler ve uyku arasindaki karmasik
etkilesimleri vurgulamakta ve geng yetiskinlerde iyi olusu artirmak icin ok boyutlu yaklagimlara ihtiya¢ oldugunu
gostermektedir.
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Physical Activity, Psychological Symptoms, and Sleep Quality

oung adulthood is a critical developmental period
Y during which physical health, psychological well-

being, and lifestyle behaviors are established (1).
Increasing academic demands and changing social roles
may hinder healthy behaviors and increase psychological
risks (2). In this context, physical activity, sleep, and
mental health are key determinants of quality of life (3).
The World Health Organization recommends at least 150
minutes of moderate or 75 minutes of vigorous physical
activity weekly, yet a substantial proportion of adults
do not meet these guidelines (4). Sedentary behavior is
particularly common among young adults. Adequate
sleep is essential for physical and psychological health,
while insufficient sleep is associated with depression and
anxiety (5). During the COVID-19 pandemic, increased
screen time, reduced physical activity, and irregular
sleep patterns negatively affected mental well-being (6).
In contrast, regular physical activity may improve sleep
quality and mental health (7). Therefore, understanding
the interaction between these variables is essential.

The effects of physical activity on psychological well-
being have been widely studied (1,8). Evidence suggests
that regular exercise reduces symptoms of depression
and anxiety (9). Activities such as walking, yoga, and
resistance training can alleviate depressive symptoms,
with effects sometimes comparable to psychotherapy
or pharmacological approaches (10). Meta-analyses
in university students indicate that aerobic exercise
reduces anxiety symptoms (11). Overall, physical activity
is associated with lower depression, anxiety, and stress
levels, as well as improved quality of life (12). However,
effects may vary depending on exercise type, duration,
and population characteristics (9,13).

There is also strong evidence linking physical activity and
sleep quality (14). Regular exercise may reduce sleep onset
latency and improve sleep efficiency (5). These effects are
explained by physiological mechanisms such as melatonin
regulation, thermoregulation, and stress reduction (15).
Studies in both adults and university students show
improved sleep quality and fewer awakenings with regular
physical activity (16-18). However, high-intensity evening
exercise may delay sleep onset in some cases, suggesting
that timing and intensity are important factors (19).

Body composition is another important determinant of
physical and psychological health. Higher fat mass and
lower muscle mass are associated with sleep problems and
psychological distress through metabolic and hormonal

pathways (20). Abdominal obesity negatively affects
sleep quality, and exercise interventions may mitigate
these effects (21). Hormonal mechanisms involving
leptin and ghrelin help explain the relationship between
obesity and sleep disturbances (22). Muscle mass and
basal metabolic rate are also associated with sleep quality
and psychological well-being (23). In athletes, greater
muscle mass is linked to better sleep and higher well-
being (24). Overall, body composition indicators such
as fat percentage, muscle mass, and metabolic rate are
important for both psychological health and sleep quality.

However, existing literature often examines thesefactorsin
isolation. Studies on physical activity and sleep frequently
exclude psychological variables or body composition (5).
While obesity-sleep research tends to focus on metabolic
mechanisms with limited psychological integration (22).
Integrated studies examining physical activity, mental
health, sleep, and body composition together remain
limited (21,24).

Accordingly, the present study aims to examine the
interrelationships among physical activity, body
composition, psychological status, and sleep quality in
young adults from a holistic perspective. Specifically,
the following hypotheses were proposed: (H,) physical
activity is related to levels of depression, anxiety, and
stress; (H,) physical activity predicts variations in sleep
quality and the occurrence of sleep disturbances; H,)
muscle mass and basal metabolic rate are linked to both
psychological symptoms and sleep quality outcomes; (H,)
body fat percentage shows significant relationships with
psychological symptoms as well as sleep quality.

Material and Methods
Research Design and Sample Size Determination

This cross-sectional study was conducted among
university students. An a priori power analysis using
G*Power 3.1.9.7 determined the minimum sample size
needed. For the planned multiple linear regression
examining the predictive effects of depression, anxiety,
and stress on sleep quality, a model with three predictors
was specified. Assuming a small effect size (f?=.02),a=.05,
and 80% statistical power, the minimum required sample
was 485 participants. The study ultimately included 572
students, providing sufficient power to detect even small
effects.
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Participants

The target population consisted of university students in
Turkiye. A stratified sampling method was used to improve
representativeness across gender, faculty/department,
and academic year. Participants were proportionally
selected from each stratum to reduce sampling bias and
enhance generalizability.

Data collection took place from January to March 2026.
The final sample consisted of 572 students who satisfied
the inclusion criteria and completed all study measures.
Inclusion criteria were being aged 18-25 years, being a
university student, having no chronic disease, no clinically
significant weightloss in the last six months, and providing
written informed consent. Individuals with a history of
psychiatric disorders, as well as pregnant or breastfeeding
participants and those using medications influencing
metabolism, appetite, or energy regulation on a regular
basis, were excluded from the study. All criteria were
predefined and assessed using a standardized checklist.

Ethical Approval

The study followed the Declaration of Helsinki. Written
informed consent was obtained from all participants.
Ethical approval was obtained from the Ethics Committee
of Usak University (Approval No. 2026-01). Participation
was voluntary, and withdrawal was permitted at any stage
without consequence.

Data Collection and Implementation Conditions

Data collection was carried out in person during a single
standardized session. To control for circadian influences,
all measurements were scheduled between 09:00 and
12:00 in the morning. Prior to assessment, participants
were asked to abstain from high physical activity, alcohol
consumption, and high caffeine intake for 24 hours, to fast
for at least three hours, and to void their bladder.

All procedures were performed by a trained research
team in a controlled environment using standardized
protocols. When multiple assessors were involved, inter-
rater consistency was monitored. Devices were calibrated
regularly according to manufacturer guidelines, and
repeat measurements were taken when necessary to
ensure reliability. Demographic and lifestyle data (age,
gender, smoking, alcohol use) were collected first.
Psychological status was assessed using the Depression

Anxiety Stress Scale-21 (DASS-21), sleep quality using the
Basic Scale for Insomnia Complaints and Sleep Quality
(BaSIQS), and physical activity using the Physical Activity
Scale-2 (PAS-2).Physical activity intensities were converted
into Metabolic Equivalent (MET) values to calculate total
activity. Participants received standardized instructions,
and comprehension was checked via a pilot application.
All data were anonymized using code numbers and
double-checked by two independent researchers.

Data Collection Instruments
Physical Activity Scale-2 (PAS-2)

The Physical Activity Scale-2 (PAS-2), developed by
Pedersen et al. (25) and adapted into Turkish by Gir
(26), is a self-report instrument measuring occupational,
transportation, leisure activities, and sedentary behavior.
The scale includes nine items: the first four and eighth
assess daily activities, while the fifth, sixth, and seventh
evaluate weekly low, moderate, and high physical activity.
The ninth item functions as a balancing component.

Each item is assigned a MET coefficient (sleep = 0.9,
sitting work = 1.5, standing/walking work = 2.0, heavy
work = 5.0, transportation = 4.0, sedentary leisure = 1.0,
low activity = 3.0, moderate activity = 5.0, high activity =
6.0), and energy expenditure (MET-min/day) is calculated
by multiplying MET by duration. If total duration is below
1440 minutes, the deficit is added to low activity; if
above, excess is subtracted. The scale shows high content
validity (.80-1.00; overall .92), a moderate correlation with
International Physical Activity Questionnaire (IPAQ) (r =
.576), and strong test-retest reliability (r = .814, p < .01).
These results confirm that PAS-2 is a valid and reliable tool
for assessing physical activity in the Turkish population.

Basic Scale for Insomnia Complaints and Sleep Quality
(BasIQs)

The BaSIQS, developed by Allen Gomes et al. (27), is a
brief seven-item instrument assessing sleep disturbances
and quality. It evaluates sleep onset latency, difficulty
falling asleep, nocturnal awakenings, early awakenings,
perceived problem of early awakening, overall sleep
quality, and sleep depth. Items 6a and 6b are reverse
scored (27). The Turkish adaptation was conducted by
Mihcioglu et al. (28).
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Psychometric evaluation of the Turkish version showed
good reliability, with Cronbach’'s alpha of .752 and
a test-retest correlation of r = .639 (p < .01). Factor
analysis identified a two-factor structure: “Sleep Onset
Problems” and “Awakening Problems.” These findings
support its validity and reliability as a brief, practical
screening tool for sleep-related problems in both
research and clinical contexts (28). In the present study,
the BaSIQS demonstrated acceptable internal consistency
(Cronbach’s a = .652).

Depression Anxiety Stress Scale-21 (DASS-21)

The DASS-21 was used to assess depression, anxiety, and
stress. It was developed by Lovibond and Lovibond (29)
and later adapted into Turkish by Saricam (30). The scale
contains three subscales (Depression, Anxiety, and Stress),
each with seven items rated on a 4-point Likert scale from
0 (“never”) to 3 (“always”).

Psychometric properties of the Turkish version confirmed
its three-factor structure across clinical and non-clinical
samples. In clinical populations, Cronbach’s alpha values
were .87 (depression), .85 (anxiety), and .81 (stress).
Test-retest reliability ranged from r = .61 to r = .68, and
item—total correlations ranged from .43 to .77. The scale
also effectively discriminated between clinical and non-
clinical groups, supporting its reliability and validity for
measuring emotional symptoms.

InBody 120 (BIA)

Body composition was evaluated using the InBody 120
system (InBody Co., Korea), which operates based on
segmental multi-frequency bioelectrical impedance
technology. Impedance measurements were obtained
at two frequencies (20 kHz and 100 kHz) across five
anatomical regions (upper limbs, trunk, and lower limbs).
Body composition parameters were derived directly from
impedance values rather than estimation equations.
Previous validation studies have demonstrated strong
agreement of this method with reference techniques such
asdual-energy X-ray absorptiometry, with high correlation
coefficients and consistent test-retest reliability for both
fat mass and fat-free mass (31,32). All measurements were
conducted in accordance with standardized manufacturer
guidelines. Participants were measured barefoot and
wearing light clothing. Pre-assessment conditions
included a minimum fasting period of three hours and
avoidance of strenuous physical activity, alcohol intake,
and excessive caffeine consumption prior to testing.

Statistical Analysis

Statistical procedures were carried out using IBM SPSS
Statistics (version 25.0). The distribution of variables
was examined through Kolmogorov-Smirnov testing
together with skewness and kurtosis indices, all values
remained within acceptable limits (£2), supporting the
use of parametric approaches (33). Reliability of the
measurement tools was determined by Cronbach’s alpha
coefficients (DASS-21: a =.922; BaSIQS: a = .652).

Participant demographics and key study variables
were described using central tendency and dispersion
measures, along with frequency distributions. Differences
between male and female participants were assessed
with independent sample t-tests. Associations between
physical activity levels, psychological indicators, sleep-
related measures, and body composition variables were
examined using bivariate correlation analysis. To further
explore predictive relationships, multiple regression
models were constructed to evaluate the contribution of
depression, anxiety, and stress to sleep quality outcomes.
Model performance was interpreted based on explained
variance metrics, and parameter estimates were tested for
statistical significance. The threshold for significance was
defined as p < .05.

Results

Table 1 shows the descriptive statistics for the study
variables. The participants comprised 572 university
students, with 50.5% identifying as female and 49.5%
as male, and a mean age of 20.79 + 2.71 years. Mean
height was 171.17 + 9.64 cm, weight 67.90 + 14.61 kg,
and Body Mass Index (BMI) 23.09 + 3.98 kg/m* Mean
body fat percentage was 22.49 + 9.38%, skeletal muscle
mass 29.36 + 7.43 kg, total body water 38.54 + 8.87 L, and
basal metabolic rate 1502.90 + 258.35 kcal. Regarding
lifestyle, 22.7% reported smoking, 17.3% reported
smoking sometimes, and 60.0% reported not smoking.
Regarding alcohol consumption, 14.7% reported alcohol
consumption, 17.3% reported consuming alcohol
sometimes, and 68.0% reported not consuming alcohol.
Physical activity levels averaged 475.78 + 137.04 (low
intensity), 1122.05 + 420.27 (moderate), and 3336.46 +
311.24 (high), with total MET-min/day of 1644.33 £+ 289.52.
Sleep scores indicated 11.62 + 4.60 for overall complaints,
7.17 £ 3.61 for sleep onset, and 4.45 + 2.21 for awakening
problems. DASS-21 total score was 39.12 £ 11.90, with
subscale means of 13.12 + 4.88 (depression), 12.41 = 4.05
(anxiety), and 13.59 + 4.44 (stress) (Table 1).
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Table 1. Descriptive Statistics of Study Variables

Variable N Mean = SD n (%)
Age (years) 572 20.79+£2.71 -
Height (cm) 572 17117 £9.64 -
Body weight (kg) 572 67.90 + 14.61 -
Body mass index (kg/m?) 571 23.09 +3.98 -
Body fat (%) 571 22.49+9.38 -
Skeletal muscle mass (kg) 571 29.36+7.43 -
Total body water (L) 571 38.54 £ 8.87 -
Basal metabolic rate (kcal) 571 1502.90 + 258.35 -
Sex

Female 289 - 50.5

Male 283 - 495

Smoking status

Yes 130 - 22.7
Sometimes 29 - 17.3
No 343 - 60.0

Alcohol consumption

Yes 84 - 14.7
Sometimes 99 - 173
No 389 - 68.0
Low activity 572 475.78 £ 137.04 -
Moderate activity 571 1122.05 +420.27 -
High activity 572 3336.46 £ 311.24 -
Physical activity (MET) 572 1644.33 + 289.52 -
Insomnia complaints / Sleep quality 572 11.62 £ 4.60 -
Sleep-onset problems 572 7.17 £3.61 -
Awakening problems 572 445 +221 -
Total DASS-21 572 39.12+11.90 -
Depression 572 13.12+£4.88 -
Anxiety 572 1241 +4.05 -
Stress 572 13.59+4.44 -
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Pearson correlations (Table 2) showed no significant
associations between physical activity levels and DASS-
21 total or subscale scores (p > .05). In contrast, higher

depression, anxiety, and stress levels were positively
associated with poorer sleep quality, greater sleep onset
problems, and increased awakening issues (p < .05).

Table 2. Correlations Between Physical Activity, Psychological Symptoms, and Sleep Variables

Variable 1 2 3 4 5 6
DASS-21 Total

r -.005 -.006 -.045 4397 ABT7** 119%*

p .896 .881 .284 <.001 <.001 .004

%95 Cl [-.09, .08] [-.09, .08] [-.13,.04] [.37,.50] [.42, .55] [.04, .20]
Depression

r .025 .032 -.037 391 A443%* .091*

p 544 442 383 <.001 <.001 .029

%95 Cl [-.06,.11] [-.05,.12] [-12,.05] [.32, .46] [.37,.51] [.01,.17]
Anxiety

r -.003 .008 -.027 359** .394** .105*

p 944 .854 516 <.001 <.001 .012

%95 Cl [-.09,.08] [-.08,.09] [-.11,.06] [.29, 43] [.32, .46] [.03,.18]
Stress

r -.040 -.059 -.055 A17** A57** 123

p 345 156 187 <.001 <.001 .003

%95 Cl [-.12,.05] [-.14,.02] [-.14,.03] [.35,.49] [.39,.52] [.05,.20]
1 = Low physical activity level; 2 = Moderate physical activity level; 3 = High physical activity level; 4 = Sleep quality (BaSIQS total score); 5 = Sleep onset
problems; 6 = Awakening problems. r = Pearson correlation coefficient; p = significance level; Cl = 95% confidence interval. *p < .05, **p < .01.

Table 3. Correlations Between Psychological Variables, Sleep, and Body Composition

Variable SMM BF% WHR BMR
DASS-21 Total

r - 150%* .084* -.090* -.159%*

p <.001 .044 .032 <.001

%95 Cl [-.23,-.07] [.00,.17] [-17,-.01] [-.24,-.08]
Depression

r -.062 -.003 -.078 -.068

p 142 943 .063 104

%95 Cl [-.14,.02] [-.08,.08] [-.16,.01] [-15,.02]
Anxiety

r -.214** 161%* -071 -.215%*

p <.001 <.001 .088 <.001

%95 Cl [-.29,-.14] [.08,.24] [-.15,.01] [-.29,-.14]
Stress

r -.138%* .082 -.089* - 154%*

P .001 .051 .034 <.001

%95 Cl [-.22,-.06] [-.00,.16] [-17,-.01] [-.23,-.07]
Sleep Quality

r -101* -.023 -.129%* =131

p .016 .590 .002 .002

%95 Cl [-.18,-.02] [-.10,.06] [-.21,-.05] [-.21,-.05]

*p <.05; **p <.01; SMM = Skeletal Muscle Mass; BF% = Body Fat Percentage; WHR = Waist-to-Hip Ratio; BMR = Basal Metabolic Rate.
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Table 4. Regression Analysis of Psychological Variables Predicting Sleep Quality

Variable B SE B P
Depression 167 .052 175 .001*
Anxiety .079 .065 .069 223
Stress 257 .062 246 .0071**
R=.443;R’=.196; Adj. R?=.192; F=46.21; *p < .05, **p < .01

Correlations with body composition (Table 3) indicated
that total DASS-21, anxiety, and stress were negatively
associated with skeletal muscle mass and basal metabolic
rate, and positively with body fat percentage (for anxiety).
Sleep quality was negatively correlated with skeletal
muscle mass, waist-to-hip ratio, and basal metabolic rate,
but not body fat percentage.

Multiple linear regression (Table 4) showed that
stress (3 = .246, p = .001) and depression (B = .175,
p =.001) significantly predicted sleep quality complaints,
explaining 19.6% of the variance (R* = .196, F = 46.21,
p < .01), whereas anxiety was not significant (3 = .069,
p=.223).

Discussion

A substantial body of literature has examined the
relationship between physical activity, mental health, and
sleep parameters (9). However, in the present study, no
significant associations were observed between physical
activity levels and depression, anxiety, stress, or sleep
variables. This finding is consistent with previous research
suggesting that the relationship between physical
activity and psychological outcomes is not uniform
across all samples. Studies conducted among university
students indicate that these relationships are influenced
by multiple factors, including lifestyle habits, academic
stress, sleep patterns, and individual differences (8,12).
Moreover, when physical activity behaviors are considered
alongside psychosocial determinants such as motivation,
dietary habits, and environmental barriers, they appear to
exhibit a more complex structure in university populations
(1). In this context, the current findings suggest that
physical activity may not always exert a direct effect on
psychological and sleep-related variables, and that these
relationships may vary depending on contextual factors.

In contrast, significant associations were observed
between psychological symptoms and sleep parameters.
Depression, anxiety, and stress levels were associated with
poorer sleep quality and greater difficulty in initiating

sleep, highlighting the close interaction between mental
states and sleep processes. Consistent with previous
research, sleep disturbances in young adults have
frequently been reported to co-occur with depressive
and anxiety symptoms (3,11). The relationship between
increased psychological stress and impaired sleep can
be explained through both biological and behavioral
mechanisms. Activation of the hypothalamic-pituitary-
adrenal axis and elevated cortisol levels may disrupt
sleep regulation, while alterations in circadian rhythms,
melatonin production, and sleep hygiene behaviors may
further contribute to sleep disturbances (13,18). These
findings underscore the importance of the relationship
between psychological health and sleep in university
student populations as a key area for further research.

The present study also revealed significant associations
between body composition indicators and psychological
variables. In particular, anxiety and stress levels were
negatively associated with skeletal muscle mass and
basal metabolic rate and positively associated with
body fat percentage. These findings suggest potential
links between psychological states and metabolic
indicators. Previous research has demonstrated that body
composition is associated not only with physical health
but also with psychological well-being and sleep quality
(20,23). Studies conducted among university students
further indicate reciprocal relationships between body
composition, lifestyle behaviors, and psychosocial factors
(8). In addition, dietary habits, chronotype, and daily
routines have been reported to be associated with both
metabolic indicators and mental health outcomes (14).
Together, these findings highlight the importance of
considering biological and behavioral factors jointly when
evaluating psychological health in young adults.

Relationships between sleep quality and body
composition indicators were also noteworthy. Negative
associations between skeletal muscle mass and basal
metabolic rate with sleep quality suggest potential links
between metabolic status and sleep parameters. Previous
studies have reported similar associations between
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body fat percentage, metabolic health indicators, and
sleep quality (20,22). The relationship between obesity
and sleep disturbances has been explained through
biological mechanisms involving leptin, ghrelin, and
energy metabolism (22). Furthermore, research in athletic
populations indicates that higher muscle mass and
metabolic capacity are associated with better sleep quality
and subjective well-being (24). These findings support the
notion that body composition is linked to both sleep and
psychological variables.

Overall, the findings of this study indicate that the
relationships among physical activity, psychological
symptoms, sleep quality, and body composition are
multidimensional. The absence of significant associations
between physical activity and psychological or sleep
variables suggests that these relationships may not be
directorunidirectional.Instead, factors such as motivation,
environmental influences, dietary habits, and broader
lifestyle behaviors may act as mediators or moderators
(1,8). Therefore, understanding mental health, sleep, and
lifestyle behaviors in young adults requires multivariable
and holistic research approaches.

A notable strength of this study is its relatively large
sample size, which increases statistical power and allows
for the detection of even small effect sizes. Moreover,
assessing physical activity, psychological symptoms,
sleep parameters, and body composition simultaneously
provided a more integrated view of how these factors
interact (8,13). Nevertheless, several limitations should be
considered. The cross-sectional design limits the ability to
draw causal conclusions (12). Physical activity and some
lifestyle factors were self-reported, which may introduce
biases such as recall errors or social desirability (2).
Additionally, data were collected at a single point in time,
preventing the evaluation of changes over time. Future
research using longitudinal or experimental designs is
warranted to clarify the relationships among physical
activity, psychological health, and sleep.

Conclusion

This study found that physical activity levels were not
significantly associated with depression, anxiety, stress, or
sleep parameters among university students, suggesting
these relationships may vary across populations. Mental
health outcomes are multifactorial and cannot be
explained by a single lifestyle factor (13). In contrast,
psychological symptoms were significantly related

to sleep parameters, consistent with research linking
mental well-being and sleep quality (20). Additionally,
associations between certain psychological variables and
body composition indicate that metabolic and lifestyle
factors may influence psychological and sleep health.
Overall, the findings highlight the multidimensional
interactions among mental health, sleep, and lifestyle
behaviors in university students, underscoring the
need for longitudinal studies incorporating biological
indicators (12).

Declarations

Funding

This study received no funding.

Competing interests

The author declares no competing interests.
Ethics approval

This study was conducted in accordance with the
principles of the Declaration of Helsinki and in compliance
with relevant national and institutional ethical guidelines.
Ethical approval was obtained from the Ethics Committee
of Usak University (Approval No. 2026-01). Prior to
participation, all individuals were fully informed about
the aims, procedures, and voluntary nature of the
study. Written informed consent was obtained from all
participants before data collection.

Availability of data and material

The datasets used and/or analyzed during the current
study are available from the corresponding author on
reasonable request.

Author Contributions

B.T. conceived and designed the study, collected and
analyzed the data, interpreted the results, and wrote
the manuscript. The author read and approved the final
version of the manuscript.

Acknowledgements

The author would like to thank all the participants in the
study.

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



Tokay Bekir

References

Akil M. Barriers to physical activity among university students in
the light of psychosocial and body composition determinants. BMC
psychology. 2025;13(1):1400. DOI: 10.1186/540359-025-03789-4

Li, B, Han, S, Ye, Y, Li, Y., Meng, S., Feng, S., Li, H., Cui, Z,, Zhang, Y.,
Zhang, Y., ... Liu, Y. Cross-sectional associations of physical activity
and sleep with mental health among Chinese university students.
Scientific Reports. 2024;14:31614. DOI: 10.1038/541598-024-80034-9

Wickham, S.-R., Amarasekara, N. A., Bartonicek, A., & Conner, T. S.
The big three health behaviors and mental health and well-being
among young adults: A cross-sectional investigation of sleep,
exercise, and diet. Frontiers in Psychology. 2020;11:579205. DOI:
10.3389/fpsyg.2020.579205

World Health Organization. WHO guidelines on physical activity and
sedentary behaviour. World Health Organization; 2020. Available
from: https://apps.who.int/iris/handle/10665/336657.

Alnawwar, M. A., Alraddadi, M. ., Algethmi, R. A,, Salem, G. A,, Salem,
M. A., & Alharbi, A. A. The effect of physical activity on sleep quality
and sleep disorder: A systematic review. Cureus. 2023;15(8):e43595.
DOI: 10.7759/cureus.43595

Silva, G., Estima, F, Silva, A. C.,, Mota, J., Martins, C., & Aires, L.
Mental health in young adult university students during COVID-19
lockdown: Associations with physical activity, sedentary behaviors
and sleep quality. International Journal of Environmental Research
and Public Health. 2025;22(2):241. DOI: 10.3390/ijerph22020241

Boraita, R. J., Gonzalez-Garcia, H., Gallardo-Pérez, J., Alvarez-Kurogi,
L., Tierno-Cordén, J., Castro-Lopez, R., Arriscado-Alsina, D., & Salas-
Sanchez, J. The impact of physical activity levels on mental health
and sleep quality in university online students. Journal of Public
Health. 2025;1-12. DOI: 10.1007/510389-025-02559-1

Akil, M., Tokay, B., & Glingér, M. G. Physical activity barriers, nutrition,
motivation, and body composition in university students. BMC
public health. 2025;25(1):4307. DOI: 10.1186/512889-025-26048-y

Wanjau, M. N., Mdller, H., Haigh, F,, Milat, A., Hayek, R., Lucas, P, &
Veerman, J. L. Physical activity and depression and anxiety disorders:

A systematic review of reviews and assessment of causality. AJPM
Focus. 2023;2(2):100074. DOI: 10.1016/j.focus. 2023.100074

10. Noetel, M., Sanders, T., Gallardo-Gémez, D., Taylor, P, del Pozo Cruz,

B., van den Hoek, D., Smith, J. J., Mahoney, J., Spathis, J., Moresi, M.,
Pagano, R., Pagano, L., Vasconcellos, R., Arnott, H., Varley, B., Parker, P,
Biddle, S., & Lonsdale, C. Effect of exercise for depression: Systematic
review and network meta-analysis of randomised controlled trials.
BMJ. 2024;384:e075847. DOI: 10.1136/bmj-2023-075847

11.Lin, Y., & Gao, W.The effects of physical exercise on anxiety symptoms

of college students: A meta-analysis. Frontiers in Psychology.
2023;14:1136900. DOI: 10.3389/fpsyg.2023.1136900

. Herbert, C., Meixner, F, Wiebking, C., & Gilg, V. Regular physical

activity, short-term exercise, mental health, and well-being among
university students: The results of an online and a laboratory study.
Frontiers in Psychology. 2020;11:509. DOI: 10.3389/fpsyg.2020.00509

13.Singh, B., Olds, T., Curtis, R., Dumuid, D., Virgara, R., Watson, A., Szeto, K.,

O’Connor, E., Ferguson, T., Eglitis, E., Miatke, A., Simpson, C.E., &Maher,
C. Effectiveness of physical activity interventions for improving
depression, anxiety and distress: An overview of systematic reviews.
British Journal of Sports Medicine. 2023;57(18):1203-1209. DOI:
10.1136/bjsports-2022-106195

. Akil M. Psychobiological factors influencing physical activity

and body composition in young adults: Chronotype and food
addiction. Chronobiology international. 2026,43(3):410-420. DOI:
10.1080/07420528.2025.2606265

15. Korkutata, A., Korkutata, M., & Lazarus, M. The impact of exercise on

sleep and sleep disorders. npj Biological Timing and Sleep. 2025;2:5.
DOI: 10.1038/544323-024-00018-w

16.Bahalayothin, P, Nagaviroj, K., & Anothaisintawee, T.Impact of different

types of physical exercise on sleep quality in older population
with insomnia: A systematic review and network meta-analysis
of randomised controlled trials. Family Medicine and Community
Health. 2025;13:€003056. DOI: 10.1136/fmch-2024-003056

17. Altunalan, T., Arslan, E., & Oztel Ocakoglu, A. The relationship between

20.

21.

22.

physical activity level and timing and sleep quality and hygiene
in healthy individuals: A cross-sectional study. BMC Public Health.
2024;24:3261. DOI: 10.1186/512889-024-20708-1

. Saintila, J.,, Javier-Aliaga, D., del Carmen Galvez-Diaz, N., Barreto-

Espinoza, L. A. Buenaho-Cervera, N. A, & Calizaya-Milla, Y. E.
Association of sleep hygiene knowledge and physical activity with
sleep quality in nursing and medical students: A cross-sectional
study. Frontiers in Sports and Active Living. 2025;7:1453404. DOI:
10.3389/fspor.2025.1453404

. Leota, J., Presby, D. M,, Le, F, Czeisler, M. E., Mascaro, L., Capodilupo,

E. R., Wiley, J. F, Drummond, S. P. A., Rajaratnam, S. M. W., & Facer-
Childs, E. R. Dose-response relationship between evening exercise
and sleep. Nature Communications. 2025;16:3297. DOI: 10.1038/
s41467-025-58271-x

Kawasaki, Y., Nakagawa, T., & Yamamoto, K. Associations of body
fat and lean mass with sleep duration and quality: Insights from
population-based studies. Nutrients. 2023;15:2107. DOI: 10.3390/
nu15102107

Han, S., Li, X,, Zhou, Y., Wang, J., & Chen, H. Effects of combined
exercise on body composition and sleep quality in adults with type 2
diabetes. Frontiers in Endocrinology. 2025;16:1471608. DOI: 10.3389/
fendo.2025.1471608

Figorilli, M., Velluzzi, F.,, & Redolfi, S. Obesity and sleep disorders: A
bidirectional relationship. Nutrition, Metabolism and Cardiovascular
Diseases. 2025;35:104014. DOI: 10.1016/j.numecd.2025.104014

23.Wang, Y., Chen, B, & Ma, D.The role of nutrition and body composition

24,

25.

26.

27.

on metabolism. Nutrients. 2024;16:1457. DOI: 10.3390/nu16101457

Rueda-Cordoba, M., Martin-Olmedo, J. J,, Espinar, S., Ruiz, J. R, &
Jurado-Fasoli, L. Multidimensional differences between athletes of
endurance, strength, and intermittent sports: Body composition,
diet, resting metabolic rate, physical activity, sleep quality, and
subjective well-being. Nutrients. 2025;17:1172. DOI: 10.3390/
nu17071172

Pedersen, E. S. L., Mortensen, L. H., Brage, S., Bjerregaard, A. L., &
Aadahl, M. Criterion validity of the Physical Activity Scale (PAS2) in
Danish adults. Scandinavian journal of public health. 2018;46(7):726-
734.DO0I: 10.1177/1403494817738470

Gur, F. Fiziksel aktivite Olcegi-2'nin Tiurkce gecerlilik ve
glvenilirlik calismasi, Spor ve Performans Arastirmalar Dergisi.
2021;12(3):252-263.

Allen Gomes, A., Ruivo Marques, D., Meia-Via, A. M., Meia-Via, M.,
Tavares, J., Fernandes da Silva, C.,, & Pinto de Azevedo, M. H. Basic
Scale on Insomnia complaints and Quality of Sleep (BaSIQS):
Reliability, initial validity and normative scores in higher education
students. Chronobiology international. 2015;32(3):428-440. DOI:
10.3109/07420528.2014.986681

28. Mihgiogluy, I., Malakcioglu, C., & Mutlu, H. H. Uykusuzluk sikayetleri ve

29.

30.

uyku kalitesi temel 6lceginin Tirkce gecerlik ve guvenirligi. Turkish
Journal of Family Medicine and Primary Care. 2021;15(4):846-852.
DOI: 10.21763/tjfmpc.971532

Lovibond, P. F, & Lovibond, S. H. The structure of negative
emotional states: comparison of the Depression Anxiety Stress
Scales (DASS) with the Beck Depression and Anxiety Inventories.
Behaviour research and therapy. 1995;33(3):335-343. DOI:
10.1016/0005-7967(94)00075-u

Saricam, H. The psychometric properties of Turkish version of
Depression Anxiety Stress Scale-21 (DASS-21) in health control and
clinical samples. Journal of Cognitive-Behavioral Psychotherapy and
Research. 2018;7(1):19-30. DOI: 10.5455/JCBPR. 274847

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026


https://apps.who.int/iris/handle/10665/336657

Physical Activity, Psychological Symptoms, and Sleep Quality

31. Ling, C. H., de Craen, A. J., Slagboom, P. E,, Gunn, D. A., Stokkel, M.
P., Westendorp, R. G., & Maier, A. B. Accuracy of direct segmental
multi-frequency bioimpedance analysis in the assessment of total
body and segmental body composition in middle-aged adult
population. Clinical nutrition. 2011;30(5):610-615. DOI: 10.1016/j.
cInu.2011.04.001

32. McLester, C. N., Nickerson, B. S., Kliszczewicz, B. M., & McLester, J. R.
Reliability and agreement of various InBody body composition
analyzers as compared to dual-energy X-ray absorptiometry
in healthy men and women. Journal of Clinical Densitometry.
2020;23(3):443-450. DOI: 10.1016/j.jocd.2018.10.008

33. George, D., & Mallery, P. IBM SPSS statistics 29 step by step: A simple
guide and reference. Routledge;2024.

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



	Button 9: 


