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ABSTRACT

Sleep quality plays a critical role in athletes' physical and mental recovery, significantly influencing their
performance and overall well-being. While extensive research has examined sleep within the general population,
a gap remains in understanding the specific effects of sleep quality and behaviours on university athletes facing
unique stressors and demands. This study investigated the impact of sleep quality and behaviours among student-
athletes enrolled at three public universities in northern Malaysia. Employing the Pittsburgh Sleep Quality Index
(PSQI) and the Athlete Sleep Behavior Questionnaire (ASBQ), the research assessed multiple dimensions of sleep,
including subjective sleep quality, sleep onset latency, sleep duration, sleep disturbances, sleep efficiency, use of
sleep aids, daytime dysfunction, as well as habitual, environmental, behavioral, and sport-related factors. A total
of 279 student-athletes were analysed using Spearman's rank correlation. Significant associations were identified
between sleep quality and sleep behaviours, particularly linking subjective sleep quality with routine and
behavioral factors. Results indicated a significant positive correlation between sleep quality and sleep behaviour
(r=10.623, p <0.05), suggesting that poorer sleep quality is associated with more maladaptive sleep behaviours.
The findings highlight the need for targeted interventions to enhance sleep health and athletic performance,
emphasising the importance of comprehensive sleep hygiene practices. Such measures are essential for supporting
the well-being and academic success of student-athletes. Furthermore, the study underscores the necessity for
future research to explore gender-specific sleep interventions and the broader influence of environmental and
behavioral determinants on sleep within athletic populations, to optimize both physical and mental health
outcomes.
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INTRODUCTION

Sleep quality encompasses an individual's satisfaction with their sleep experience, which is measured
by aggregating their contentment with sleep duration, initiation, maintenance, and the restorative effects
upon awakening (Lu et al., 2022). Sleep plays a crucial role in daily human functioning by supporting
physical, cognitive, and psychological recovery. Conversely, poor sleep quality can impair both
physical and psychological functioning, potentially worsening overall well-being. In this context,
assessing sleep quality among athletes-particularly focusing on sleep duration and its impact on stress
levels-is essential. Research by Lu et al. (2022) indicates that athletes who experience high-quality sleep
recover more quickly both physically and emotionally. This recovery is especially important for
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optimizing sports performance, restoring energy, managing illness, regulating metabolism, enhancing
cognitive function, and promoting emotional well-being. Therefore, sleep quality is a pivotal factor in
the recovery process and may enhance energy levels and confidence, thereby enabling athletes to
perform at their best.

Sleep quality has both positive and negative effects on athletic performance. Improved sleep
quantity and quality have been shown to enhance performance metrics. For example, Hamlin et al.
(2021) reported that increasing sleep duration positively impacted athletes’ performance. A study on
the Stanford men's basketball team found that extending nightly sleep to 10 hours led to a 9%
improvement in three-point shooting accuracy and increased court speed (Mah et al., 2011). In contrast,
inadequate sleep quality limits the time available for bodily restoration, which can increase anxiety,
stress, and underperformance. Studies by Hamilton et al. (2007) and Andrade et al. (2016) found that
poor sleep quality before competitions heightened athletes’ stress, tension, and anger, negatively
affecting their performance.

Despite the critical role of sleep, research focusing on Malaysian university athletes remains
limited. Recent studies show that Malaysian university students generally exhibit good sleep hygiene
but still experience poor sleep quality, which correlates with increased anxiety and stress symptoms
(Lim et al., 2024; Romdhani et al., 2023). Furthermore, a study on student athletes in Perak State Sports
School found no significant differences in sleep behavior across gender, training frequency, or age,
highlighting the need for localized research on sleep patterns and their impact on athletic performance
(Ahmad et al., 2023). Given these findings, this study focuses on Malaysian university athletes to
explore the relationship between sleep quality, sleep behaviors, and athletic performance within this
specific population.

Thus, this study aims to examine the impact of sleep quality on the behavioral performance of
student-athletes, a demographic that remains underexplored within the Malaysian research landscape.
By focusing on university athletes as the primary subjects, the investigation seeks to elucidate the
relationship between sleep quality, sleep behaviors, and athletic performance within this specific
population. Given the unique physiological and psychological demands faced by student-athletes,
understanding the interplay between sleep health and behavioral outcomes is crucial for optimizing both
academic and athletic success. This research contributes to the growing body of literature on sports
psychology and sleep studies by providing context-specific insights, thereby informing future
interventions tailored to enhance sleep hygiene and performance among university athletes.

MATERIALS AND METHOD

Research Design

A quantitative cross-sectional research design was utilized to systematically investigate the association
between sleep quality and sleep behavior among university student-athletes. This methodological
approach enabled the collection of data at a single point in time, providing a comprehensive snapshot
of sleep-related patterns and behaviors within the target population. By employing validated
instruments, the study aimed to assess key dimensions of sleep and identify statistically significant
relationships that may inform future interventions. Given the demanding nature of student-athlete
schedules, this approach facilitated an efficient yet rigorous examination of sleep health, contributing
to the broader understanding of factors influencing athletic and academic performance.

Participants

The sample size for this study was determined using the Krejcie and Morgan (1970) table, a widely
recognized method for estimating appropriate sample sizes in quantitative research. A total of 279
student-athletes voluntarily participated, representing three public universities in the northern region of
Malaysia: Universiti Teknologi MARA, Perlis Branch (UiTM Perlis), Universiti Utara Malaysia
(UUM), and Universiti Malaysia Perlis (UNIMAP). The participants comprised both male and female
student-athletes aged 18 years and above, reflecting a diverse cohort engaged in various competitive
and recreational sports disciplines. To uphold ethical research practices, all participants provided
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informed consent before data collection, ensuring voluntary participation and adherence to ethical
guidelines for human research. This process safeguarded the integrity of the study, affirming
compliance with principles of autonomy, confidentiality, and responsible academic inquiry.

Instrumentation

Pittsburgh Sleep Quality Index (PSQI)

Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI), developed by Buysse et al.
(1988), a widely recognized and validated instrument for evaluating sleep patterns and disturbances.
This questionnaire employs a Likert-scale format, with response options ranging from 0, indicating no
difficulty, to 3, signifying severe difficulty. It comprises 19 items designed to measure various aspects
of sleep, encompassing subjective sleep quality, sleep onset latency, total sleep duration, sleep
efficiency, sleep disturbances, reliance on sleep medication, and daytime dysfunction.

The scale provides a comprehensive evaluation of sleep health, facilitating an understanding of
both habitual sleep behaviors and potential disruptions that may affect overall well-being. Notably, the
Cronbach’s alpha coefficient for the PSQI in this study was reported at 0.65, reflecting a good level of
internal consistency within the instrument. Higher scores indicate poorer sleep quality, highlighting the
necessity for targeted interventions aimed at improving sleep hygiene, particularly within populations
experiencing heightened psychological or physiological demands, such as student-athletes.

Given the significance of sleep in cognitive and physical recovery, the PSQI serves as a valuable
tool in identifying individuals at risk of sleep disturbances, enabling researchers and practitioners to
develop evidence-based strategies to enhance sleep health and optimize performance. Future studies
may further refine their application by exploring gender-specific variations in sleep patterns and the
interplay between environmental, behavioral, and physiological determinants influencing sleep quality.

Athlete Sleep Behaviour Questionnaire (ASBQ)

The 18-item self-reported Athlete Sleep Behavior Questionnaire (ASBQ), developed by Driller et al.
(2018), was employed to screen athletes for potential sleep disorders and assess a range of sports-
related, environmental, and behavioral factors influencing sleep quality. This questionnaire is structured
as a Likert scale, with response options ranging from 1 (“never”) to 5 (“always”), allowing for a nuanced
evaluation of sleep behaviors and their frequency. Designed to capture both habitual sleep patterns and
external influences within an athletic context, the ASBQ provides valuable insights into how various
lifestyle, training, and competition-related elements may contribute to sleep disturbances or
irregularities. The internal consistency of the instrument, as measured by Cronbach’s alpha, was
reported at 0.83, indicating a good level of reliability in assessing sleep-related behaviors among
athletes. By incorporating this validated tool, the study offers a comprehensive approach to identifying
sleep health challenges within university athletic populations, facilitating evidence-based strategies to
improve recovery, well-being, and overall performance outcomes.

Procedures

Approval to conduct this study was obtained from the University Research Ethics Committee (REC-
ERC/3/2024), ensuring compliance with ethical guidelines for research involving human participants.
Before data collection, all participants were provided with an informed consent form, which outlined
the voluntary nature of their involvement and their right to withdraw from the study at any time without
consequences. This process upheld an ethical standard by protecting participant autonomy and ensuring
transparency in research practices.

Data collection was conducted using structured, self-reported questionnaires distributed via
Google Forms to participants who voluntarily chose to participate in the study. These questionnaires
assessed both sleep quality and sleep behavior, enabling a comprehensive evaluation of the factors
influencing student-athletes' sleep patterns. The online distribution method ensured accessibility and
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efficiency in data collection, allowing responses to be gathered systematically across the targeted
population.

Statistical Analysis

Data was analyzed using the Statistical Packages for Social Sciences (SPSS) version 29.0 (IBM Corp.,
Chicago, IL, USA). Descriptive statistics were reported as mean and standard deviation (SD). Spearman
Rank Correlation was used to determine the relationship between sleep quality and sleep behaviour.

The significance level was set at p < .05. All data calculated were presented in positive and negative
relationships using Spearman Rank-Order Correlation Coefficients.

RESULT

Table 1 presents the descriptive statistics for age, sleep quality and sleep behavior. All the
values are presented in mean and standard deviation.

Table 1. Descriptive Data of the Participants

Variables Mean Standard Deviation
Age 21.85 1.82
Subjective sleep quality 1.45 0.68
Sleep latency 1.36 0.68
Sleep duration 0.94 0.99
Sleep efficiency 2.36 0.24
Sleep disturbance 1.75 0.48
Use of sleep medication 0.25 0.58
Daytime dysfunction 1.58 0.70
Routine/environment factors 1.96 0.41
Behavioural factors 4.14 0.87
Sports related factors 2.24 0.36

Table 2. Interpretation Table of Spearman Rank-Order Correlation Coefficients

Spearman, p Correlation

0.70 Very strong relationship
0.40-0.69 Strong relationship
0.30-0.39 Moderate relationship
0.20-0.29 Weak relationship
0.10-0.19 No or negligible relationship

This descriptor applies to both positive and negative relationships
(Adapted from Dancey and Reidy, 2004)

Table 3 presents the Spearman’s rank correlation coefficients for the study variables at the
relevant time points. The sleep quality component demonstrated an acceptable level of reliability, with
a Cronbach’s alpha of 1.00. Subjective Sleep Quality (SSQ) exhibited a weak yet statistically significant
positive correlation with Routine and Environmental Factors (REF) (r = 0.332, p < 0.01) and
Behavioural Factors (BF) (r = 0.206, p < 0.01). However, its correlation with Daytime Dysfunction
(DD) (r =0.144, p < 0.05) was negligible, as was its relationship with Sleep Latency (SL) (r =0.17, p
> 0.05). Sleep Latency (SL) demonstrated a strong positive correlation with Sports-Related Factors
(SRF) (r=0.593, p < 0.01), a moderate positive correlation with Behavioural Factors (BF) (r = 0.321,
p <0.01), and a negligible correlation with Sleep Disturbance (SDist) (r = 0.198, p < 0.01.
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Sleep Duration (SDur) displayed a moderate positive correlation with Routine and
Environmental Factors (REF) (r = 0.419, p < 0.01) and a weak negative correlation with Daytime
Dysfunction (DD) (r = -0.169, p < 0.01). Sleep Efficiency (SE), however, showed no significant
correlation with any other variables. Sleep Disturbance (SDist) was strongly positively correlated with
Behavioural Factors (BF) (r = 0.687, p <0.01) and Sports-Related Factors (SRF) (r = 0.438, p <0.01),
while demonstrating weak positive correlations with Daytime Dysfunction (DD) (r = 0.240, p < 0.01)
and Routine and Environmental Factors (REF) (r = 0.141, p < 0.05). The Use of Sleep Medication
(UFSM) exhibited a weak positive correlation with Behavioural Factors (BF) (r = 0.289, p <0.01) and
a negligible positive correlation with Routine and Environmental Factors (REF) (r = 0.122, p < 0.05).
Daytime Dysfunction (DD) showed a strong positive correlation with Behavioural Factors (BF) (r =
0.586, p < 0.01) and weak positive correlations with Routine and Environmental Factors (REF) (r =
0.353, p < 0.01) and Sports-Related Factors (SRF) (r = 0.124, p < 0.05). Routine and Environmental
Factors (REF) exhibited weak positive correlations with Behavioural Factors (BF) (r=0.353, p <0.01)
and Sports-Related Factors (SRF) (r = 0.204, p < 0.01). Lastly, Behavioural Factors (BF) were found
to have a strong positive correlation with Sports-Related Factors (SRF) (r = 0.543, p <0.01).

Table 3. Spearman Rank-Order Correlation Coefficients

SSQ SL SDur SE SDist UFSM DD REF BF SRF
Subjective. 1,000
Sleep Quality
Sleep Latency 0.17 1.000
Sleep Duration  .013 -.061 1.000
Sleep
Efficiency .000 .000 .000  1.000
1
Sleep 081 .198%* -104 000  1.000
Disturbance
f Sl
UseofSleep s 074 033 000 066  1.000
Medication
Daytime -
.144%* .072 000 .240**  .004 1.000
Dysfunction .169%*
Routine/
Environmental .332**  .150* .419** 000 .141*  .122%* .048 1.000
Factors
Behavioural
206%*  321*%% 007  .000 .687** .289** 586** .353**  1.000
factors
-Rel
SportsRelated 1) so3er 017 000 438%% 046 .124%  204%* 543%F 1.000
Factors

Note: **Significance at p <.01: Correlation is significant at the 0.01 level (two-tailed).
*. Significance at p <.05: Correlation is significant at the 0.05 level (two-tailed)
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DISCUSSION

The current research highlights the complex relationships among various sleep-related factors and their
effects on sleep quality in university student-athletes. Findings indicate that subjective sleep quality
(SSQ) is positively correlated with routine and environmental factors (REF) and behavioral factors
(BF), emphasizing the importance of regular sleep routines and specific sleep-related behaviors in
improving perceived sleep quality. These results align with the findings of Irish et al. (2015), who
underscored the role of good sleep hygiene practices—such as maintaining a comfortable sleep
environment and adhering to a consistent sleep schedule—in significantly enhancing sleep quality. This
is particularly crucial for university athletes, who often face demanding schedules and physical exertion
that disrupt their sleep cycles. According to Irish et al. (2015), maintaining sleep consistency and
optimizing the sleep environment can mitigate these disruptions and promote restorative sleep.

Furthermore, the study’s finding that sleep latency, or the time it takes to fall asleep, is strongly
influenced by sports-related and behavioral factors suggests that physical activity and pre-sleep routines
play essential roles in sleep initiation. This aligns with Sejbuk et al. (2022), who demonstrated that
stimulating activities—such as intense exercise or excessive screen time—can negatively impact sleep
quality before bedtime. Implementing relaxation techniques and limiting high-intensity activities before
sleep may help athletes reduce sleep latency and improve overall sleep quality (Sejbuk et al., 2022).
These strategies are especially critical for managing physiological arousal that may interfere with the
body’s natural sleep-inducing processes.

The association between sleep duration and routine and environmental factors underscores the
necessity of a stable and supportive sleep environment for achieving optimal sleep duration.
Establishing a consistent sleep schedule and maintaining a conducive sleep setting are essential for
ensuring adequate rest, which is crucial for athletic recovery and performance. Hirshkowitz et al. (2015)
emphasized that sufficient sleep duration is vital for physical health, cognitive function, and emotional
well-being, making it particularly important for individuals engaging in rigorous physical activity, such
as university athletes.

Additionally, the negative correlation between sleep duration and daytime dysfunction
reinforces the importance of sufficient sleep for maintaining daytime cognitive and physical
performance. Adequate sleep duration helps alleviate daytime fatigue and cognitive impairment, both
of which can hinder academic achievement and athletic success among university students. This was
supported by historical findings by Pilcher and Huffcutt (1996), who found that sleep deprivation
significantly reduces cognitive performance, mood stability, and motor function—key factors for
student-athlete success both in academic settings and competitive sports. Furthermore, recent research
indicated that even a single night of sleep deprivation can substantially increase reaction time and impair
cognitive functions such as executive functioning and memory, which are essential for both academic
and athletic tasks (Skurvydas et al., 2020).

Sleep disturbances are strongly associated with behavioral and sports-related characteristics,
indicating that an individual's actions and physical activity levels can significantly influence sleep
interruptions. Findings from this research suggest that mitigating sleep disruptions may be effectively
achieved by regulating pre-sleep behaviors and moderating physical exertion before bedtime.
Additionally, the moderate correlation between sleep disturbances and daytime dysfunction implies that
frequent sleep interruptions can negatively impact daily performance and alertness, reinforcing the
importance of addressing sleep disturbances to enhance overall well-being.

Alhola and Polo-Kantola (2007) found that chronic sleep debt impairs neurobehavioral
functioning and increases subjective drowsiness. This was further validated by recent research
indicating that insomnia-related cognitive and behavioral factors—such as hyperarousal and poor sleep
hygiene, substantially affect sleep quality and daily performance among adolescents with delayed sleep-
wake phase disorder (Alnawwar et al., 2023). Moreover, Alnawwar et al. (2023) highlight that
optimizing pre-sleep behaviors and moderating physical activities can significantly reduce sleep
disturbances and improve daytime functioning. These findings reinforce the importance of addressing
sleep-related behavioral and environmental factors to support overall health and cognitive performance.

The research also highlights the weak positive correlation between the use of sleep aids and
behavioral, routine, and environmental factors. This suggests that individuals who rely on sleep
medication may do so in response to poor sleep habits or unfavorable sleep environments. While sleep
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aids can offer temporary relief, the findings underscore the necessity of addressing underlying
behavioral and environmental factors to foster sustainable improvements in sleep quality. Rossman
(2019) argued that cognitive-behavioral therapy for insomnia (CBT-I) is often more effective in the
long term than pharmaceutical treatments, as it targets the root causes of sleep disturbances rather than
merely alleviating symptoms.

Furthermore, the study identified a substantial correlation between routine and environmental
characteristics and both behavioral and sports-related factors, indicating that a structured and supportive
sleep environment can encourage healthier sleep habits and improve overall sleep quality. Drews et al.
(2020) found that co-sleeping with a supportive partner can enhance sleep quality by synchronizing
sleep architecture. Their findings revealed that individuals experience improved sleep quality when
sharing a bed with their spouse, as sleep patterns exhibit enhanced synchronization among couples. This
research underscores the influence of social and environmental factors on sleep health. However,
individual traits and relationship dynamics may also affect sleep quality, highlighting the need for
personalized interventions (Drews et al., 2020).

The relationship between behavioral and routine/environmental factors and daytime
dysfunction underscores the necessity of maintaining consistent and effective sleep practices to preserve
daytime alertness and cognitive functioning (Hosokawa et al., 2022). This reinforces the importance of
comprehensive sleep hygiene strategies, including regulated sleep schedules, optimized sleep
environments, and mindful pre-sleep activities, to ensure high-quality sleep and minimize daytime
impairment. Drews et al. (2020) also established that poor sleep quality is strongly associated with
diminished daytime performance, further emphasizing the need for maintaining effective sleep patterns
to sustain peak functionality throughout the day.

Interestingly, the research revealed no significant correlation between subjective sleep quality
and daytime dysfunction, suggesting that perceived sleep quality may not directly influence daytime
alertness and cognitive performance in university athletes. This was implied that other factors, such as
physical fatigue or stress levels, may play a more dominant role in daytime dysfunction within this
demographic (Li et al., 2025). Similarly, Hamlin et al. (2021) observed that the absence of a relationship
between sleep efficiency and any of the assessed components suggests that sleep efficiency—the ratio
of time spent asleep to time spent in bed—may not be influenced by the same variables affecting other
aspects of sleep quality and behavior. This highlights the multifaceted nature of sleep and suggests that
multiple factors should be considered when addressing sleep challenges among university athletes.
Overall, these findings provide compelling evidence that various aspects of sleep behavior and routine
significantly impact sleep quality among university athletes. They emphasize the importance of
adopting comprehensive sleep hygiene practices and fostering a supportive sleep environment to
promote restorative sleep. These insights should guide future research and interventions aimed at
improving sleep quality and overall well-being in this population.

CONCLUSION

In conclusion, this study has provided valuable insights into the relationships between sleep quality,
sleep behavior, and demographic factors among university student-athletes. The findings highlight the
importance of maintaining regular sleep routines, fostering a supportive sleep environment, and
adopting behavioral modifications to enhance overall sleep quality. The structured and demanding
lifestyles of athletes may also contribute to a degree of uniformity in sleep behaviors within this
population. Practically, these results suggest that athletes should prioritize healthy sleep as part of
training and recovery, while coaches and sports administrators are encouraged to integrate sleep
education and targeted interventions into athletic programs. By addressing sleep health proactively,
institutions can enhance athletic performance, resilience, and overall well-being. Future research may
extend these findings by exploring differences across sports disciplines and demographic subgroups.
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