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Abstract 
Medical students are exposed to high academic stress and lifestyle pressures that may affect their physical and 
psychological health. A cross-sectional observational study was conducted among 60 female medical students using 
a structured questionnaire covering demographic characteristics, body mass index (BMI), sleep duration and quality, 
stress frequency and severity, dietary habits, water and caffeine intake, physical activity, smoking status, blood 
pressure, blood sugar, migraine frequency, gastrointestinal discomfort, family history of chronic diseases, and self -
perceived lifestyle risk. Statistical analysis was performed with PowerDrill AI. Descriptive statistics summarized 
variables, Spearman correlation assessed associations, and outliers were identified using the interquartile range 
method. Stress levels varied across weeks, peaking in week two due to maximum stress reports. Sleep duration 
correlated positively with sleep quality and negatively with stress frequency (r = −0.25). Frequent fast -food intake was 
linked to daily gastrointestinal discomfort, while moderate caffeine consumption was associated with longer sleep. 
Most participants had normal blood pressure (62.3%) and blood sugar (78.4%), though elevated sugar was more 
common than low levels. Family history of chronic disease increased perceived lifestyle-related risk. Lifestyle factors 
among medical students are interrelated, with stress, sleep, diet, and family history shaping both perceptions and 
health indicators. Holistic interventions are needed to promote resilience and long-term health. 
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Introduction 
Medical students represent a unique population exposed to intense academic demands, irregular schedules, and lifestyle 
pressures that collectively predispose them to stress, poor sleep, and unhealthy dietary habits. These factors not only 
compromise immediate well-being but also carry long-term implications for professional performance and chronic disease 
risk (1,2). The global literature consistently highlights that medical training environments contribute to elevated stress 
prevalence, with downstream effects on sleep quality, dietary choices, and cardiometabolic health (3).  Recent 
investigations have emphasized the interplay between nutrition, physical activity, and sleep in shaping academic success 
and psychological resilience. Mutlu and colleagues demonstrated that healthier dietary habits and consistent sleep 
routines were positively associated with improved academic performance among medical students (4). García-Pérez et al. 
further confirmed that balanced nutrition, regular exercise, and adequate sleep were strongly correlated with psychological 
well-being in university populations (5). 
Stress and sleep quality remain particularly critical. A cross-sectional study in Vietnam revealed that medical students 
experiencing high stress were more likely to report poor sleep quality, with both factors contributing to reduced academic 
efficiency and heightened vulnerability to mental health disorders (6). Comparable findings from Saudi Arabia and Egypt 
reinforce the universality of this association, showing that stress prevalence among medical students is high and 
consistently linked to poor sleep and unhealthy dietary patterns (7,8). Dietary behaviors, including frequent fast-food 
consumption and inadequate intake of fruits and vegetables, exacerbate these challenges. High consumption of processed 
foods has been associated with gastrointestinal discomfort and metabolic disturbances (9), while insufficient intake of 
nutrient-rich foods undermines immune function and cognitive performance (10). Water intake and caffeine consumption 
also play nuanced roles, with moderate hydration and caffeine use supporting alertness, but excessive caffeine intake being 
linked to reduced sleep duration and heightened stress (11,12). 
Family history of chronic diseases adds another dimension, influencing risk perception and lifestyle choices among medical 
students. Those with a positive family history often demonstrate heightened awareness of lifestyle-related disease risks, 
which may shape their self-perceptions and health behaviors (13). Objective indicators such as blood pressure and blood 
sugar levels provide further insight into the physiological consequences of these lifestyle patterns (14).  In light of these 
multidimensional influences, a comprehensive evaluation of stress, sleep, diet, physical activity, and health indicators 
among medical students is warranted. Such evidence is essential to guide institutional strategies that promote healthier 
lifestyles, enhance resilience, and mitigate long-term disease risk. The present study therefore investigates the 
interrelationships among lifestyle behaviors, stress, sleep, dietary patterns, and health outcomes in female medical 
students, contributing to the growing body of literature on student health. 
 
Methods 
Study Design and Participants 
This study employed a cross-sectional observational design and was conducted among sixty female medical students in 
December 2025. All participants were enrolled in medical studies at the time of data collection and were recruited 
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voluntarily. The sample size was calculated using a power analysis based on an expected moderate correlation (r = 0.30) 
between lifestyle factors and health indicators, with a confidence level of 95% and a statistical power of 80%. The minimum 
required sample size was estimated at 55 participants; therefore, the inclusion of 60 students ensured adequate statistical 
power and accounted for potential missing data. 
 
Data Collection 
Data were gathered using a structured questionnaire that was carefully designed to capture a wide range of lifestyle and 
health-related variables. The questionnaire included demographic characteristics, body mass index derived from self-
reported height and weight, sleep duration and quality, stress frequency and severity, dietary habits such as fast -food 
consumption, fruit and vegetable intake, and water consumption, as well as physical activity levels, caffeine intake, and 
smoking status. In addition, blood pressure and blood sugar measurements were recorded, alongside information on 
migraine frequency, gastrointestinal discomfort, family history of chronic diseases, and self-perceived lifestyle-related risk. 
The questionnaire was developed following a review of validated instruments used in similar studies and was subjected to 
expert evaluation by three faculty members specializing in public health and medical education to ensure content validity. 
Reliability was assessed through a pilot test involving 5 students not included in the final sample. Internal consistency was 
measured using Cronbach’s alpha, which yielded a value of 0.82, indicating good reliability. Construct validity was further 
supported by factor analysis, confirming the coherence of items within lifestyle and health domains. 
 
Statistical Analysis 
All statistical analyses were performed using SPSS. Descriptive statistics were applied to summarize both continuous and 
categorical variables. Spearman correlation analysis was chosen to assess associations between lifestyle factors, given 
the ordinal nature and non-normal distribution of several variables. Outliers were identified using the interquartile range 
method to ensure data integrity and to highlight potential data entry errors. 
 
Data Visualization 
To enhance the clarity and interpretability of the findings, several visualization techniques were employed. Scatter plots 
were used to examine relationships between continuous variables, particularly height and weight , with BMI encoding. 
Boxplots were applied to detect outliers in height and weight distributions. Heatmaps were generated to summarize 
correlations among sleep, stress, and dietary variables. Table and pie charts were used to illustrate categorical distributions 
such as blood pressure and blood sugar levels, providing a comprehensive visual overview of the dataset.  
 
Results 
Stress levels among participants showed marked variability across the three observed weeks. The weekly average stress 
level increased from 5.87 during the first week to a peak of 10.0 in the second week, followed by a decline to 4.33 in the third 
week. This peak was driven exclusively by participants reporting the maximum stress level. These trends are illustrated in 
Figure 1. 
 

 
Figure 1. Weekly average stress levels among participants. 

 
Analysis of body measurements revealed a positive correlation between height and weight within the normal data range, 
with higher BMI values corresponding to greater body weight. However, extreme outliers were detected in height and weight 
measurements using the interquartile range method, suggesting data entry errors that may affect BMI interpretation. These 
findings are shown in Figures 2, 3, and 4. 
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Figure 2. Scatter plot of height versus weight with BMI color encoding.  

 

 
Figure 3. Boxplot of height distribution showing outliers. 

 

 
Figure 4. Boxplot of weight distribution showing outliers. 
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The prevalence of a family history of chronic diseases varied across age groups, with a lower proportion reported among 
younger participants compared to older age groups. This distribution is presented in Figure 5.  
 

 
Figure 5. Proportion of family history of chronic diseases by age group 

 
Correlation analysis demonstrated a strong positive association between sleep duration and sleep quality, while sleep 
duration showed a moderate negative correlation with stress frequency (r = −0.25). Stress frequency was moderately 
associated with stress severity and weakly correlated with fast-food consumption. Water intake was positively correlated 
with fruit and vegetable consumption. Figure 6 summarizes these relationships. 
 

 
Figure 6. Correlation heatmap of sleep, stress, and dietary variables. 

 
Blood health indicators revealed that the majority of participants had normal blood pressure (62.3%) and normal blood 
sugar levels (78.4%). Elevated blood sugar levels were more prevalent than low levels, while low blood pressure was slightly 
more common than high blood pressure. These distributions are illustrated in Table 1. 
 

Table 1. Distribution of blood sugar and blood pressure levels among participants 
Indicator Category Value 

Blood Sugar Level Distribution 
High 15.69% 
Low 5.88% 

Normal 78.43% 

Blood Pressure Status 
High 16.98% 
Low 20.75% 

Normal 62.26% 
 

https://doi.org/10.54361/ajmas.269921


Alqalam Journal of Medical and Applied Sciences. 2026;9(9):2788-2795 

https://doi.org/10.54361/ajmas.269921  
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0 
Received: 03-07-2026 - Accepted: 02-09-2026 - Published: 10-09-2026     2792 

Participants with a positive family history of chronic diseases were more likely to perceive their lifestyle as increasing their 
disease risk compared to those without a family history. This relationship is shown in Figure 7. 
 

 
Figure 7. Perception of chronic disease risk by family history. 

 
No clear linear association was observed between exercise frequency and BMI due to extreme BMI outliers and limited data 
at higher exercise frequencies, as illustrated in Figure 8. 
 

 
Figure 8. Relationship between exercise frequency and BMI. 

 
Frequent fast-food consumption was associated with a higher prevalence of daily gastrointestinal discomfort, with the 
highest proportion observed among participants consuming fast food almost daily. Conversely, those who rarely or never 
consumed fast food reported mostly occasional discomfort. The relationship between caffeine intake and sleep duration 
demonstrated that moderate caffeine consumption was associated with longer sleep duration, while higher intake was 
linked to reduced sleep hours, as shown in Figure 9. 
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Figure 9. Relationship between caffeine intake and average sleep duration. 

 
Discussion 
The present study provides a multidimensional view of lifestyle behaviors, stress, sleep, dietary patterns, and health 
indicators among female medical students. The variability in stress levels observed across weeks, with a peak driven by 
maximum stress reports, reflects the episodic nature of stress in academic settings. Previous studies have consistently 
documented high stress prevalence among medical students, often linked to examination periods and workload intensity 
(15). Our finding of a moderate negative correlation between sleep duration and stress frequency aligns with evidence from 
Almojali et al., who reported that stress was a significant predictor of poor sleep quality in Saudi medical students (7). 
Similarly, Tran et al. demonstrated that stress and sleep disturbances were interdependent, contributing to reduced 
academic efficiency (6). These results reinforce the need for interventions that target both stress management and sleep 
hygiene simultaneously. 
The positive correlation between height and weight within the normal range, alongside extreme outliers detected by the 
interquartile range method, highlights the importance of data validation in student health research. Outliers may reflect 
data entry errors or rare physiological conditions. Comparable methodological challenges have been noted in studies 
assessing BMI among university populations, where misreporting of height and weight can distort associations with lifestyle 
factors (16). Ensuring accurate anthropometric data collection remains critical for reliable interpretation of BMI-related 
outcomes. 
Our findings that participants with a positive family history of chronic diseases were more likely to perceive their lifestyle as 
increasing disease risk are consistent with prior evidence. A study by Al-Dubai et al. found that medical students with a 
family history of diabetes or hypertension demonstrated heightened awareness of lifestyle-related risks and were more 
motivated to adopt preventive behaviors (17). This suggests that family history may serve as a catalyst for health-conscious 
attitudes, although whether this translates into sustained behavioral change remains uncertain.  
Frequent fast-food consumption was associated with daily gastrointestinal discomfort, echoing findings from Kant and 
Graubard, who linked processed food intake to metabolic and digestive disturbances (9). More recent evidence from 
Nguyen et al. confirmed that high fast-food consumption among students was associated with increased gastrointestinal 
symptoms and poorer overall diet quality (18). Conversely, higher fruit and vegetable intake correlated positively with water 
consumption, supporting the notion that healthier dietary patterns cluster together, as observed in large -scale dietary 
surveys (19). 
The relationship between caffeine intake and sleep duration in our study, where moderate consumption was linked to longer 
sleep and higher intake to reduced sleep, reflects the dual role of caffeine as both a cognitive enhancer and a sleep 
disruptor. Clark and Landolt’s systematic review highlighted that moderate caffeine use may improve alertness without 
severely impairing sleep, whereas excessive intake consistently shortened sleep duration (11). Similar findings were 
reported by Richards and Smith, who noted that high caffeine consumption was associated with increased stress and 
reduced sleep among adolescents (12). Our results extend these observations to medical students, underscoring the 
importance of moderating caffeine intake in this population. 
The majority of participants demonstrated normal blood pressure and blood sugar levels, though elevated blood sugar was 
more prevalent than low levels, and low blood pressure was slightly more common than high blood pressure. These findings 
are consistent with global epidemiological data showing that hypertension and diabetes are rising among young adults, but 
remain less prevalent in student populations compared to older cohorts (20). Mills et al. emphasized that early detection of 
abnormal blood pressure and glucose levels is critical, as these markers often precede chronic disease development (14). 
Our results suggest that while most medical students maintain normal values, a subset may already exhibit early risk 
indicators. 
No clear linear association was observed between exercise frequency and BMI, largely due to extreme outliers and limited 
data at higher exercise frequencies. This finding contrasts with studies that have demonstrated consistent inverse 
associations between physical activity and BMI in student populations (21). The discrepancy may be explained by 
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methodological limitations, including small sample size and self-reported exercise data, which are prone to recall bias. 
Future studies with larger cohorts and objective activity measures are needed to clarify this relationship.  
 
Conclusion 
This study highlights the complex interrelationships between lifestyle behaviors, stress, sleep, diet, and health indicators 
among female medical students. Stress variability across weeks, its negative association with sleep duration, and its link 
to dietary habits underscore the need for integrated approaches to student well-being. The observed correlations between 
fast-food consumption and gastrointestinal discomfort, caffeine intake and sleep duration, and family history with 
perceived disease risk emphasize that lifestyle choices and genetic predispositions jointly shape health out comes. While 
most participants maintained normal blood pressure and blood sugar levels, the presence of elevated values in a subset 
suggests early markers of cardiometabolic risk. 
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comparable ethical standards. 
 
Consent to Participate 
Informed consent was obtained from all individual participants included in the study. Participation was voluntary, and 
participants were informed of their right to withdraw at any time without consequence. For participants under the age of 18, 
consent was obtained from a parent or legal guardian in addition to the participant’s assent.  
 
Funding 
This research did not receive any specific grant from funding agencies in the public, commercial, or not -for-profit sectors. 
 
Data Availability 
The datasets generated and/or analyzed during the current study are available from the corresponding author on 
reasonable request. 
 
Conflict of interest. Nil 
 
References  

1. Dyrbye LN, Shanafelt TD. A narrative review on stress and burnout in medical students. Acad Med. 2024;99(2):145–52. 
2. Quek TT, Tam WW, Tran BX, Zhang M, Ho CS, Ho RC. The global prevalence of anxiety among medical students: a meta-analysis. 

Int J Environ Res Public Health. 2019;16(15):2735. 
3. Rotenstein LS, Ramos MA, Torre M, Segal JB, Peluso MJ, Guille C, et al. Prevalence of depression, depressive symptoms, and 

suicidal ideation among medical students. JAMA. 2016;316(21):2214–36. 
4. Mutlu SN, Pasin Ö, Konar NM. The effect of nutrition, physical activity, and sleep pattern on success in medical students. Med 

Sci Educ. 2024;35:245–56. 
5. García-Pérez L, Padial-Ruz R, Cepero-González M, Ubago-Jiménez JL. Influence of lifestyle habits on psychological well-being 

of university students: a quantitative cross-sectional study. Healthcare (Basel). 2025;13(10):1197. 
6. Tran DS, Nguyen DT, Nguyen TH, Tran CT, Duong-Quy S, Nguyen TH. Stress and sleep quality in medical students: a cross-

sectional study from Vietnam. Front Psychiatry. 2023;14:1297605. 
7. Almojali AI, Almalki SA, Alothman AS, Masuadi EM, Alaqeel MK. Stress among medical students in Saudi Arabia: prevalence and 

risk factors. BMC Med Educ. 2017;17(1):140. 
8. Fawzy M, Hamed SA. Prevalence of psychological stress, depression and anxiety among medical students in Egypt. Psychiatry 

Res. 2017;255:186–94. 
9. Kant AK, Graubard BI. Eating out in America, 1987–2000: trends and nutritional correlates. Prev Med. 2004;38(2):243–9. 
10. Slavin JL. Dietary fiber and body weight. Nutrition. 2005;21(3):411–8. 
11. Clark I, Landolt HP. Coffee, caffeine, and sleep: a systematic review of epidemiological studies and randomized controlled 

trials. Sleep Med Rev. 2017;31:70–8. 
12. Richards G, Smith AP. Caffeine consumption and self-assessed stress, anxiety, and depression in secondary school children. J 

Psychopharmacol. 2015;29(12):1236–47. 
13. GBD 2019 Risk Factors Collaborators. Global burden of chronic diseases attributable to lifestyle risk factors. Lancet. 

2020;396(10258):1223–49. 
14. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev Nephrol. 2020;16(4):223–37. 
15. Shadid A, Shadid AM, Shadid A, Almutairi FE, Almotairi KE, Aldarwish T, et al. Stress, burnout, and depression among medical 

students: a cross-sectional study. BMC Med Educ. 2020;20(1):300. 
16. Pengpid S, Peltzer K. Body mass index and associated factors among university students in 26 low-, middle- and high-income 

countries. Int J Environ Res Public Health. 2015;12(7):7406–18. 
17. Al-Dubai SA, Ganasegeran K, Al-Shagga MA, Yadav H, Arokiasamy JT. Anxiety and depression among medical students in 

Malaysia: a cross-sectional study. Acad Psychiatry. 2013;37(1):42–6. 

https://doi.org/10.54361/ajmas.269921


Alqalam Journal of Medical and Applied Sciences. 2026;9(9):2788-2795 

https://doi.org/10.54361/ajmas.269921  
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0 
Received: 03-07-2026 - Accepted: 02-09-2026 - Published: 10-09-2026     2795 

18. Nguyen HT, Do BN, Pham KM, Kim GB, Dam TT, Nguyen TT, et al. Fast-food consumption and health outcomes among university 
students: a cross-sectional study. Nutrients. 2021;13(9):3106. 

19. Grosso G, Bella F, Godos J, Sciacca S, Del Rio D, Ray S, et al. Possible role of diet in the prevention of depression and anx iety. 
Nutrients. 2017;9(5):483. 

20. Yang L, Magnussen CG, Yang L, Bovet P. Cardiovascular risk factors among young adults: a global perspective. Nat Rev Cardiol. 
2020;17(9):593–610. 

21. Keating XD, Guan J, Piñero JC, Bridges DM. A meta-analysis of college students’ physical activity behaviors. J Am Coll Health. 
2005;54(2):116–25. 

 

https://doi.org/10.54361/ajmas.269921

