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Abstract

This study aimed to investigate the association between physical activity and mental health among medical sciences students. A total of 381 medical sciences students participated in this online cross-sectional study. Participants completed the General Health Questionnaire-28 (GHQ-28) and the Beack Physical Activity Questionnaire. Data were analyzed using descriptive statistics, chi-square tests, ANOVA, and Pearson’s correlation coefficients. Higher physical activity was significantly associated with lower psychological distress (r = −0.272, P < 0.01). Female students reported greater distress (mean GHQ-28: 29.51 vs. 24.40) and lower physical activity levels than males (P < 0.001). Mental health scores did not differ significantly by academic level, semester, or faculty. Greater physical activity is associated with better mental health among medical sciences students. The findings highlight the importance of integrating structured physical activity programs into university health strategies and prioritizing gender-responsive interventions to address the higher psychological vulnerability observed in female students.
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INTRODUCTION
Student mental health represents a critical public health concern, shaped by academic demands, social pressures, and financial stressors 
 ADDIN EN.CITE 
(Li et al., 2022)
. Recent evidence indicates a growing prevalence of anxiety, depression, and stress among university students worldwide, with approximately 30–40% reporting clinically relevant psychological symptoms 
 ADDIN EN.CITE 
(Li et al., 2022)
. National data from Iran similarly suggest substantial levels of academic stress among students, negatively affecting academic performance, quality of life, and social functioning 
 ADDIN EN.CITE 
(Asghari SZ, 2022; Azimi et al., 2021)
. This situation adversely affects not only their academic performance but also their quality of life and social interactions.

Physical activity is widely recognized as a protective factor for mental health 
 ADDIN EN.CITE 
(White et al., 2024)
. Robust evidence demonstrates that regular exercise is associated with reduced psychological distress, partly through neurobiological mechanisms such as cortisol regulation, increased endorphin release, enhanced neuroplasticity, and elevated brain-derived neurotrophic factor (BDNF) levels 
 ADDIN EN.CITE 
(White et al., 2024)
. The World Health Organization (2022) recommends at least 150 minutes of moderate-intensity physical activity per week, which has been associated with up to a 25% reduction in depression risk (https://iris.who.int/handle/10665/272722. License: CC BY-NC-SA 3.0 IGO). Despite these benefits, adherence remains low; recent findings indicate that only about one-fifth of Iranian students meet recommended physical activity guidelines (Azimi et al., 2021). 

Beyond neurobiological pathways, physical activity contributes to improved psychological resilience, reduced systemic inflammation, and enhanced self-esteem 
 ADDIN EN.CITE 
(White et al., 2024)
. Interventional research further supports its role in mental health promotion. Randomized controlled trials and digital health interventions—including web-based and mobile applications—have demonstrated effectiveness in increasing physical activity and reducing stress among students 
 ADDIN EN.CITE 
(Heeren et al., 2018
; 
 ADDIN EN.CITE 
Strehli et al., 2023)
. Meta-analytic evidence also confirms the therapeutic benefits of physical activity for depressive symptoms in adolescents and young adults 
 ADDIN EN.CITE 
(Oberste et al., 2020
; Liu et al., 2024). 
Nevertheless, maintaining adequate levels of physical activity among university students remains challenging. Academic workload, time constraints, and limited access to sports facilities are frequently reported barriers 
 ADDIN EN.CITE 
(Couture-Wilhelmy et al., 2021)
. While the association between physical activity and mental health is well established across populations, evidence specific to Iranian university students—particularly analyses accounting for demographic factors such as gender and academic level—remains limited. Therefore, this study aimed to examine the association between physical activity and mental health among students at X University of Medical Sciences, with attention to key demographic variables. By addressing this gap, the findings may inform culturally tailored, gender-sensitive interventions designed to enhance physical activity participation, promote psychological well-being, and support academic success in this population. 
METHOD
This cross-sectional (descriptive–analytical) study was conducted during the first semester of the 2025–2026 academic year to examine the association between physical activity and mental health among students at X University of Medical Sciences. The study design was informed by national student health survey frameworks, including the Student Health Monitoring System. Ethical principles were strictly observed, including obtaining informed consent from all participants, ensuring data confidentiality, and guaranteeing the right to withdraw from the study at any stage without consequence.

Participants 
Eligible participants were full-time undergraduate, master’s, and professional doctoral students at X University of Medical Sciences, aged 18–30 years, who provided informed consent. Students with self-reported severe physical or mental health conditions (e.g., motor disabilities or psychiatric disorders under active treatment) that could substantially influence physical activity levels or mental health status were excluded.
The target population comprised all registered students in the university’s educational system in 2025. A proportional stratified random sampling approach was employed. Faculties were considered as strata, and sample sizes were allocated proportionally according to the number of students in each faculty. Within each stratum, participants were selected using simple random sampling.

The required sample size was calculated to be 380, assuming a type I error rate of 0.05, statistical power of 80%, and an estimated prevalence of adequate physical activity of 35% based on pilot data.

Data 
collection
After obtaining approval from the institutional ethics committee (Ethics Code: xxx), the online survey link was disseminated through official faculty announcement systems and student communication platforms. The first page of the survey included an electronic informed consent form, and participation was voluntary.
Data were collected over a three-month period. To enhance the response rate, two reminder notifications were distributed at regular intervals during the data collection phase
Outcome measures
Physical Activity: Students’ physical activity levels were assessed using the Baecke Physical Activity Questionnaire (BPAQ). This 16-item Likert-scale instrument evaluates activity across three domains: work, leisure, and sports, with responses scored from 1 (low) to 5 (high). The Persian version of the BPAQ has demonstrated established validity and reliability in Iranian populations (Sadeghisani et al., 2016).

Mental Health: Students’ mental health was evaluated using the General Health Questionnaire-28 (GHQ-28). This widely used instrument assesses general psychological health across four subscales: somatic symptoms, anxiety and insomnia, social dysfunction, and severe depression. The Persian version has been validated in Iranian populations, with reported test-retest reliability of 0.93, split-half reliability of 0.70, and internal consistency (Cronbach’s alpha) of 0.90 (Taghavi, 2002). Higher scores indicate greater psychological distress.
Demographic Information: Participants provided information on gender, age, field of study, academic level, and history of sports participation via a structured demographic questionnaire.

Data Analysis

Data were analyzed using SPSS version 26. Descriptive statistics—including mean, standard deviation, frequency, and percentage—were used to summarize demographic characteristics and primary study variables. Associations between physical activity levels (ordinal) and categorical variables such as gender were examined using chi-square tests. One-way analysis of variance (ANOVA) was conducted to compare mean mental health scores across different physical activity categories. Additionally, Pearson’s correlation coefficient assessed the relationship between quantitative physical activity scores (expressed in MET-minutes/week) and total GHQ-28 scores. Statistical significance was set at p < 0.05 for all analyses.

RESULTS
A total of 381 students participated in the study. Among them, 233 (61.2%) were female and 148 (38.8%) were male. The majority of participants were enrolled in a Bachelor of Science (BSc) program (65.9%), while 24.7% were in a professional doctorate or Master of Science (MD/MSc) program, and 9.4% were in a specialized PhD program. Other demographic characteristics of the participants are presented in Table 1. Overall, the distribution of gender, academic level, and faculties indicates that the study sample comprises a diverse cross-section of medical science students, providing a representative view of the target population.

Table 1
For the 21-item Baecke scale, scores ranged from 27 to 67, with a mean ± standard deviation of 44.33 ± 8.67. The internal reliability of this scale was acceptable (α = 0.750). Regarding the GHQ-28 questionnaire, total scores ranged from 1 to 72, with a mean ± standard deviation of 27.53 ± 14.54, indicating a moderate level of psychological distress among participants. This questionnaire demonstrated excellent internal reliability (α = 0.945).

Correlation coefficients between the Baecke scale scores, the GHQ-28 total score, and its subscales are presented in Table 2. Significant negative correlations were observed between the Beck scores and the GHQ-28 scales. This signifies that higher Baecke scores were associated with better mental health status (i.e., lower psychological distress on the GHQ-28). Specifically, the total Baecke score showed a moderate negative correlation with the total GHQ-28 score (r = -0.272, p < 0.01) and significant negative correlations with the subscales of somatic symptoms (r = -0.275), anxiety and insomnia (r = -0.199), social dysfunction (r = -0.259), and severe depression (r = -0.211).

A notable finding was that the work subscale of the Baecke questionnaire (Baecke -Work), unlike its other dimensions, showed a weak but significant positive correlation with the total GHQ-28 score (r = 0.135, p < 0.01). This may suggest that individuals reporting higher levels of work-related engagement or pressure also reported greater psychological distress. However, the low strength of this association indicates limited overlap between the two constructs.

Overall, this pattern of correlations indicates that the internal relationships between the Baecke and GHQ-28 scales demonstrate satisfactory convergent and discriminant validity.

Table
 2
Table 3 presents the mean scores of the Baecke -21 and GHQ-28 scales across different groups based on gender, academic level, semester, and faculty. Significant differences were observed between males and females on both scales. The mean Baecke -21 score was significantly lower in females (42.28 ± 8.17) compared to males (47.55 ± 8.47) (p < 0.001), indicating higher scores in the measured indices among males. Conversely, the mean GHQ-28 score was higher in females (29.51 ± 14.53) than in males (24.40 ± 14.05) (p < 0.001), reflecting greater psychological distress among female students. 

No significant differences were found in either the Baecke or GHQ–28 scores across different academic levels (Bachelor's, MD/Master's, and specialized PhD). Although the mean Baecke -21 score was slightly higher among PhD students (46.50 ± 8.50), this difference was not statistically significant (p = 0.178). Similarly, GHQ–28 scores showed no variation across academic levels (p = 0.618). These findings suggest that the level of education did not substantially influence the psychological or behavioral status of participants in this study.

Comparison between students in lower semesters (≤ 5) and higher semesters (>5) also revealed no significant difference in the scores of either scale (p = 0.657 for Baecke -21 and p = 0.580 for GHQ-28). Therefore, progression through the academic curriculum did not appear to significantly impact the level of mental health or the behavioral indices measured.

Although differences between faculties were not statistically significant, a trend approaching statistical significance was observed for Baecke –21 scores across faculties (p = 0.051). Dental students had the highest mean Baecke -21 score (47.23 ± 8.71), while students in paramedical sciences had the lowest (42.03 ± 8.05). For the GHQ–28 scale, no significant difference was found between faculties (p = 0.249), although students from the Health and Pharmacy faculties reported slightly higher scores (greater psychological distress). Overall, the students' faculty affiliation did not have a significant influence on the psychological indices examined in this study.

Table 3
DISCUSSION
This cross-sectional study of 381 medical sciences students at X University provides critical insights into the mental health status of a high-demand academic population and its relationship with physical activity. Overall, the findings indicate that students exhibit moderate levels of psychological distress, with mental health significantly associated with physical activity, particularly participation in sports. These results underscore the potential role of structured physical activity in promoting psychological well-being among university students, highlighting its relevance as a modifiable lifestyle factor in this population.

The observed relationships between study variables indicate that higher scores on the sports subscale of the Baecke Physical Activity Questionnaire—reflecting greater engagement in organized or recreational physical activities—were associated with higher overall physical activity scores and lower psychological distress as measured by the GHQ-28. This significant positive correlation between sports participation and better mental health aligns with prior research highlighting the protective effects of regular physical activity against stress, anxiety, and depressive symptoms. Studies among Iranian medical students similarly reported that individuals engaged in regular sports activities experienced lower perceived stress and fewer depressive symptoms 
 ADDIN EN.CITE 
(Hosseini et al., 2006; Tofighi et al., 2014)
. Internationally, Rodríguez-Romo et al.
 ADDIN EN.CITE 
(Rodríguez-Romo et al., 2022)
 found comparable results in a sample of 847 undergraduate students in Madrid, Spain, demonstrating a robust association between higher physical activity levels and improved mental health. Both studies also reported a gender pattern consistent with our findings, whereby female students exhibited higher psychological distress than male students. These converging results underscore the importance of gender-sensitive interventions and targeted support strategies to mitigate stress and promote mental well-being in high-pressure academic environments.
A 2024 meta-analysis demonstrated that moderate-to-vigorous intensity physical activity exerts moderate-to-large reductions in symptoms of depression, anxiety, and stress among university students. Proposed mechanisms for these benefits include endorphin release, reduced systemic inflammation, enhanced self-esteem, and opportunities for positive social interaction (Zhang et al., 2024). A recent 2025 systematic review and meta-analysis, encompassing 38 studies with 28,540 students, similarly reported a significant negative correlation between physical activity and depressive symptoms 
 ADDIN EN.CITE 
(Huang et al., 2025)
. The consistency of these findings with the present study suggests that the protective effects of physical activity on psychological distress are robust across cultural and geographical contexts. 
Regarding optimal intensity, Huang et al. 
 ADDIN EN.CITE 
(Huang et al., 2025)
 reported that while all levels of physical activity confer benefits, moderate-intensity activity demonstrated the strongest negative association with depression. This insight has important practical implications for university health programs. Moderate-intensity activities—such as brisk walking, recreational cycling, or light group sports—are widely accessible, carry minimal risk of injury or burnout compared to vigorous exercise, and improve mood via mechanisms including reduced inflammatory markers (e.g., tumor necrosis factor-alpha) and increased brain-derived neurotrophic factor (BDNF) 
 ADDIN EN.CITE 
(White et al., 2024)
. These findings challenge policies that prioritize competitive or high-intensity sports and highlight the value of promoting a sustainable, consistently active lifestyle among students.
The observed gender differences represent a key finding of this study. Female students reported significantly higher psychological distress scores than their male counterparts, consistent with numerous studies in both Iranian and international student populations 
 ADDIN EN.CITE 
(Al-Garni et al., 2025; Asghari SZ, 2022; Jafari et al., 2012; Mahdi Rahmanian, 2020; Rodríguez-Romo et al., 2022; Salavati et al., 2018)
. Research suggests that women, particularly in high-pressure academic environments such as medical sciences, are more prone to internalizing symptoms, including anxiety and depression (Isfahani et al., 2024). Contributing factors may include differences in coping strategies, a greater willingness to disclose emotional difficulties, and additional social or gender-related pressures. Conversely, male students scored higher on the Baecke Physical Activity Questionnaire, reflecting greater engagement in practical and behavioral dimensions of physical activity. This difference may stem from gender-specific behavioral patterns, activity preferences, or priorities in stress coping. Systematic reviews similarly report that female students consistently exhibit higher psychological distress, whereas males may externalize stress through behaviors such as risk-taking 
 ADDIN EN.CITE 
(Buizza et al., 2022; Dessauvagie et al., 2022)
. These findings underscore the need for gender-sensitive mental health interventions and targeted support programs within university counseling and student health services.
Another key finding of this study was the absence of significant differences in mental health indicators across academic level, semester, or faculty. This suggests that the psychological pressures associated with medical sciences may be pervasive, affecting students broadly regardless of year of study or specialization. These results align with some prior studies but contrast with others. For instance, a systematic review reported no significant difference in anxiety prevalence between preclinical and clinical students 
 ADDIN EN.CITE 
(Quek et al., 2019)
, and Jahani et al. (Jahani Hashemi H, 2008) found that 69% of first-year and senior students experienced at least one psychological disorder, with no statistical difference between groups. Similarly, studies on Iranian medical students have reported no significant variation in stress or anxiety across academic levels (Tofighi et al., 2014)]. In contrast, other research suggests that specific stressors may vary by year. Asghari et al.(Asghari SZ, 2022) reported higher test anxiety in early years, while academic burnout and depression increased in later years closer to internship. A longitudinal study indicated that self-reported stress scores rise as students progress through medical school (Niemi & Vainiomäki, 2006). Isfahan et al. (Isfahani et al., 2024) found that depression prevalence increases by approximately 1% with each advancing academic year, with key stressors including career decisions, marriage considerations, and limited leisure time. These discrepancies may reflect differences in assessment tools, university support systems, or external factors such as the COVID-19 pandemic, highlighting the need for further investigation into how academic progression interacts with student mental health.
Based on these findings, it is recommended that the university’s Physical Education Department, in collaboration with the Counseling Center, implement group-based, short-term, and low-cost physical activity programs—such as walking initiatives, recreational volleyball, or sports challenges—targeting inactive students, with particular emphasis on female participation. Incorporating brief physical activity screening questions into routine mental health assessments for new students can help identify individuals at higher risk of psychological distress. For students reporting elevated distress, participation in structured sports activities could serve as a complementary intervention alongside traditional counseling services.Future research should include longitudinal studies or field trials to evaluate the effectiveness of structured physical activity interventions in reducing anxiety, depression, and stress among medical sciences students. Additionally, exploring individual and environmental barriers and facilitators to physical activity participation can inform the design of more accessible and sustainable interventions tailored to this population.
The primary limitation of this study is its cross-sectional design, which precludes causal inferences between physical activity and mental health. Additionally, the reliance on self-report questionnaires may introduce response bias. Some subscales of the Baecke Physical Activity Questionnaire, particularly work and leisure, demonstrated relatively lower reliability, warranting cautious interpretation of findings related to these domains.
Conclusion
This study demonstrates that physical activity, particularly sports participation, is associated with better mental health among students at X University of Medical Sciences. Although the cross-sectional design precludes causal inference, the observed associations underscore the importance of promoting an active lifestyle within this population. The findings also highlight the need for gender-sensitive interventions, with targeted support programs addressing the specific mental health challenges faced by female students. Implementing accessible, low-cost, and structured physical activity initiatives may serve as a practical strategy to enhance psychological well-being and overall student health.
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Table 1. Demographic and academic characteristics of the study participants (N = 381)
	Variable
	Frequency (N)
	Percent (%)
	Min - Max
	Mean ± SD

	Gender
	Female
	233
	61.2%
	
	

	
	Male
	148
	38.8%
	
	

	Education level
	BSc
	251
	65.9%
	
	

	
	MD/MSc
	96
	24.7%
	
	

	
	PhD
	36
	9.4%
	
	

	Academic term
	
	
	
	1 - 14
	4.95 ± 2.32

	
	≤ 5
	212
	55.6%
	
	

	
	> 5
	169
	44.4%
	
	

	School
	Dentistry
	26
	6.8%
	
	

	
	Health
	33
	8.7%
	
	

	
	Medicine
	93
	24.4%
	
	

	
	Nursing & Midwifery
	82
	21.5%
	
	

	
	Paramedicine
	72
	18.9%
	
	

	
	Pharmacy
	26
	6.8%
	
	

	
	Rehabilitation
	49
	12.9%
	
	

	SD: Standard deviation


	
	GHQ – 28
	GHQ (Somatic symptoms)
	GHQ (Anxiety/Insomnia)
	GHQ (Social dysfunction)
	GHQ (Severe depression)

	Beck – 21
	-0.272**
	-0.275**
	-0.199**
	-0.259**
	-0.211**

	Beck (Sport)
	-0.334**
	-0.335**
	-0.282**
	-0.273**
	-0.258**

	Beck (Work)
	0.135**
	0.130*
	0.158**
	0.058
	0.105*

	Beck (Rest)
	-0.199**
	-0.198**
	-0.124*
	-0.218**
	-0.157**

	Values represent Pearson’s correlation coefficients (r).

**p < 0.01, * p < 0.05 (two-tailed).



Table 2. Pearson correlation coefficients among Beck and GHQ-28 scales and their subdomains
Table 3. Comparison of Beck–21 and GHQ–28 mean scores across demographic and academic variables.

	Variable
	Beck – 21 

(Mean ± SD)
	P-value
	GHQ – 28

(Mean ± SD)
	P-value

	Gender
	Female
	42.28 ± 8.17
	< 0.001†
	29.51 ± 14.53
	< 0.001†

	
	Male
	47.55 ± 8.47
	
	24.40 ± 14.05
	

	Education level
	BSc
	43.82 ± 8.74
	0.178¶
	27.71 ± 14.40
	0.618¶

	
	MD/MSc
	44.85 ± 8.47
	
	27.91 ± 14.09
	

	
	PhD
	46.50 ± 8.50
	
	25.28 ± 16.75
	

	Academic term
	≤ 5
	44.50 ± 8.75
	0.657†
	27.90 ± 15.39
	0.580†

	
	> 5
	44.11 ± 8.60
	
	27.07 ± 13.43
	

	School
	Dentistry
	47.23 ± 8.71
	0.051¶
	20.96 ± 10.24
	0.249¶

	
	Health
	42.58 ± 8.19
	
	29.00 ± 14.86
	

	
	Medicine
	44.17 ± 8.70
	
	28.32 ± 14.67
	

	
	Nursing & Midwifery
	45.98 ± 9.17
	
	26.05 ± 14.09
	

	
	Paramedicine
	42.03 ± 8.05
	
	28.36 ± 14.33
	

	
	Pharmacy
	44.73 ±6.99
	
	29.69 ± 17.04
	

	
	Rehabilitation
	44.67 ± 9.15
	
	28.61 ± 15.34
	

	Values are presented as mean ± standard deviation (SD).

†: P-value calculated from Independent t-test.

¶: P-value calculated from One-way ANOVA test.


