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Abstract

Objective: From the advancement of the Healthy China strategy to the optimization of university
education environments and the developmental needs of individual students, physical and mental health
issues have become increasingly prominent. Currently, smartphone addiction and insufficient physical
exercise coexist, with weakened self-control potentially serving as a deep-seated factor. This study attempts
to explore whether physical exercise can alleviate smartphone addiction tendencies by enhancing
self-control, thereby providing a reference for promoting students' behavioral self-discipline and overall
health.

Methods: The study employed literature review, questionnaire survey, mathematical statistics, and
semi-structured interviews. A total of 872 university students from five universities in the Xinjiang Uygur
Autonomous Region were surveyed, and nine of them participated in semi-structured interviews. The study
aimed to investigate the relationship between physical exercise behavior and smartphone addiction among
university students, as well as the mediating role of self-control.

Results: (1) Physical exercise behavior was at a moderate level (24.257+24.511). It was significantly
higher in males than in females (P<0.01). Grade differences showed sophomore > freshman > junior, with
juniors the lowest (P<0.01). By major: arts/physical education > science/engineering> humanities/social
sciences (P<0.01). Only-child students scored higher than non-only-child (P<0.05). Higher parental
education was associated with more exercise (father P<0.01; mother P<0.05). Class leaders scored higher
than non-leaders (P<0.01). (2) Smartphone addiction was near-moderate (2.918+0.775). Males scored
significantly lower than females (P<0.01). Upper grades (junior and senior) had heavier addiction (P<0.01).
By major: humanities/social sciences > science/engineering > arts/physical education (P<0.01). (3)
Self-control was slightly below moderate (3.424+0.689), with impulse control highest and resisting
temptation lowest. Males scored higher than females (P<0.01). Juniors scored significantly lower than
other grades (P<0.01). Urban students scored higher than rural students (P<0.01).(4) Correlations: physical
exercise was positively correlated with self-control (»=0.338, P<0.01) and negatively correlated with
smartphone addiction (r=-0.365, P<0.01); self-control was negatively correlated with smartphone addiction
(=-0.502, P<0.01). Regression analysis showed that physical exercise positively predicted self-control
(=0.324, P<0.001) and negatively predicted smartphone addiction (#=-0.350, P<0.001); self-control
negatively predicted smartphone addiction (f=-0.488, P<0.001).(5) Mediation analysis revealed that
self-control partially mediated the relationship between physical exercise and smartphone addiction, with a
mediation effect value of -0.218, accounting for 52.53% of the total effect (95% CI [-0.275, -0.170]). (6)

Interview findings further revealed that smartphone addiction is also influenced by emotional escape,



mobile algorithm design, dormitory atmosphere, and academic pressure. Physical exercise alleviated
addiction through time substitution, attention shift, and physical and mental improvement, while cultivating
self-discipline and willpower. Sustained exercise enhanced self-control and reduced addiction, whereas
discontinuation of exercise was associated with decreased self-control and increased addiction.

Conclusion: (1) Physical exercise behavior was at a moderate level, smartphone addiction
near-moderate, and self-control slightly below moderate. (2) Significant differences in physical exercise
were found by gender, grade, major, only-child status, parental education, and class leader position;
smartphone addiction differed by gender, grade, and major; self-control differed by gender, grade, and
household registration (urban/rural). (3) Physical exercise was positively correlated with self-control and
negatively correlated with smartphone addiction; self-control was negatively correlated with smartphone
addiction. Physical exercise positively predicted self-control and negatively predicted smartphone addiction;
self-control negatively predicted smartphone addiction. (4) Self-control played a partial mediating role
between physical exercise and smartphone addiction.

Key words: physical exercise behavior; smartphone addiction; self-control; university students
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