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Abstract: Objective: This study aims to explore the impact of Tai Chi intervention on the sleep quality

of college students, and further analyze the mediating role of stress in this process. Methods: A
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quasi-randomized controlled trial design was adopted. 90 college students were divided into three groups:
Tai Chi group, brisk walking group, and control group. The intervention program lasted for 8 weeks, with
3 sessions per week, each lasting 1 hour. Heart rate monitoring ensured that the exercise intensity reached
moderate or above levels. Before and after the intervention, total sleep time, sleep efficiency, sleep
latency, nocturnal awakening duration, and the number of awakenings were recorded using ActiGraph
GT9X. The Pittsburgh Sleep Quality Index (PSQI), the Chinese version of the Stress Perception Scale
(CPSS), and the College Students' Stress Response Questionnaire were used to assess sleep quality and
stress status. Results: Compared with the control group, the sleep efficiency of the Tai Chi group
significantly increased (A=9.32+5.77%, P<0.001), sleep latency significantly shortened (A=—6.33+4.54
min, P<0.001), nocturnal awakening duration and the number of awakenings significantly decreased
(A=—35.65+£28.31 min, —6.88+6.95 times, P<0.001), and the total PSQI score decreased by 2.21+1.52
points (P<0.001). The sleep indicators of the brisk walking group also improved, but the improvement
was smaller than that of the Tai Chi group. In terms of stress indicators, the total scores of stress
perception and stress response in the Tai Chi group significantly decreased (A=—6.89+4.86;
A=-10.32+14.13, P<0.01). Correlation analysis showed that the change in stress was positively correlated
with the change in sleep quality (r=0.42, P<0.001). Bootstrap mediation analysis showed that the total
effect of the group on the change in PSQI was —1.22 points, and the indirect effects of stress perception
and stress response were —0.08 (95% CI = —0.44~0.33) and —0.14 (95% CI = —0.34~0.01), respectively.
Conclusion: A 8-week moderate-intensity Tai Chi intervention can significantly improve the objective
and subjective sleep quality of college students. Its effect is partially achieved by reducing stress,
indicating that Tai Chi is an effective non-drug intervention method with a comprehensive physical and
mental advantage. Research Objective: Tai Chi, as a traditional Chinese mind-body exercise, features
unique movements, breathing rhythms, and mental focus techniques that help relax the mind and body,
thereby improving sleep quality. Currently, college students face multiple psychological stressors such as
academic competition, employment pressure, and social adaptation, leading to prolonged high arousal
states in the nervous system. This can result in decreased sleep quality and increased stress, thereby
impacting their physical and mental health development. Sleep quality is a crucial indicator of college
students' physical and mental health. High-quality sleep helps eliminate fatigue and restore energy, while

insufficient sleep directly impacts their learning efficiency and quality of life. According to data from the
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2025 “China Sleep Health Research White Paper,” only 21% of college students can fall asleep before
midnight, 25% fall asleep after 2 a.m., and 32% wake up after 9 a.m., indicating that sleep disorders are
prevalent among college students. Furthermore, global epidemiological data show that the prevalence of
stress among college students has been increasing year by year. Based on this, this study aims to
comprehensively assess the intervention effects of Tai Chi on college students' subjective sleep quality
and objective sleep parameters, using stress indicators as mediating variables. It further explores the
underlying mechanisms through which Tai Chi, as a traditional mind-body intervention method, regulates
stress and improves sleep, with the goal of providing theoretical support and practical references for
establishing a sustainable campus mental and physical health promotion model. Research Methods: This
study employed a 3 (Tai Chi group, brisk walking group, control group) X 2 (pre-intervention,
post-intervention) mixed experimental design, recruiting 90 college students who were randomly assigned
to the three groups according to the principle of stratified randomization. The intervention period for the
experimental groups was 8 weeks, with three sessions per week, each lasting 60 minutes. The control
group maintained their normal lifestyle during the same period. During the 8-week intervention period, 7
participants from the Tai Chi group and brisk walking group dropped out due to personal reasons.
Ultimately, 83 participants were included in the study: 28 from the Tai Chi group, 25 from the brisk
walking group, and 30 from the control group. Objective sleep assessment was conducted using the
ActiGraph GT9X three-axis accelerometer for 7 days of continuous monitoring, yielding core parameters
such as sleep efficiency (SE), sleep onset latency (SOL), wake after sleep onset (WASO), and number of
awakenings (NA); Subjective sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI).
Stress measurement utilized the College Student Stress Response Questionnaire and the Chinese version
of the Perceived Stress Scale (PSS). Repeated measures analysis of variance (ANOVA) was performed
using SPSS 27.0 to test for between-group differences. Mediation effects were analyzed using the
PROCESS macro program (Model 4) developed by Hayes, with bias-corrected confidence intervals
obtained through 5,000 bootstrap resampling. The significance level was set at o = 0.05. Research
findings: (1) College students' sleep parameters showed significant improvement. The 8-week Tai Chi
intervention significantly improved sleep efficiency (SE), reduced sleep onset latency (SOL), and
decreased nighttime awakenings in duration (WASO) and frequency (NA) among the college student

group. Specifically, the Tai Chi group's sleep efficiency improved by 9.32 + 5.77% (F = 20.49, P <0.001),
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sleep onset latency decreased by 6.33 + 4.54 minutes, nighttime awakening duration decreased by 35.65 +
28.31 minutes, and the number of awakenings decreased by 6.88 + 6.95 times. In terms of subjective
sleep quality, the Tai Chi group's PSQI total score decreased by 2.21 + 1.52 points, indicating a
comprehensive improvement in participants' self-assessment of sleep quality. In contrast, the brisk
walking group showed improvement but with weaker effects, while the control group showed no
significant changes. (2) Stress levels among college students were significantly reduced. The 8-week Tai
Chi intervention significantly reduced scores on stress perception (CPSS) and stress response (CSSRQ),
particularly in the emotional response dimension. Specifically, the total score for stress perception
decreased by 6.89 + 4.86 points (t = 7.12, P < 0.01), and the total score for stress response decreased by
10.32 + 14.13 points. The brisk walking group also showed some improvement in stress perception and
stress response, but the effect size was significantly smaller than that of the Tai Chi group. The control
group maintained stable stress indicators with no significant changes. (3) The mediating effect of stress
response was clearly established. The mediation effect model based on the Bootstrap method showed that
stress response played a partial mediating role in the improvement of sleep quality through Tai Chi
(indirect effect = -0.14, 95% CI = -0.34 to -0.01). Although the mediating effect of stress perception did
not reach statistical significance, its potential role suggests that more detailed measurements or extended
intervention periods may be needed for further validation. Correlation analysis further revealed that
changes in perceived stress were significantly positively correlated with changes in the PSQI (r = 0.28, P
= 0.010), while changes in stress response were even more strongly correlated with changes in the PSQI
(r=0.31, P =0.004). Study conclusions: (1) An 8-week Tai Chi intervention improved college students'
sleep quality and stress regulation levels. Specifically, the Tai Chi intervention not only improved
objective sleep parameters but also enhanced subjective sleep experiences, with effects superior to those
of brisk walking. (2) The mediation effect model further revealed that the 8-week Tai Chi intervention
indirectly optimized sleep quality in college students by regulating the stress response system,
emphasizing the comprehensive regulatory role of Tai Chi at the psychophysiological level. (3) As an
effective systemic mind-body intervention strategy for improving sleep quality and stress management in
college students, Tai Chi may bring about multi-system integration effects by regulating stress levels,
thereby effectively improving sleep quality, with effects superior to those of brisk walking. (4) Future

research should focus on expanding sample size, extending follow-up periods, and utilizing precise
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equipment such as polysomnography (PSG) to deeply analyze changes in sleep structure. Additionally,
neuroendocrine indicators should be explored to uncover the biological mechanisms through which Tai
Chi influences sleep, thereby constructing a more comprehensive theoretical framework for Tai Chi-based
health promotion. This will facilitate its widespread application in school health management and provide
theoretical support and practical pathways for the integrated development of a mental and physical health

promotion system for college students.
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