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Abstract 

Background: Medical education imposes high academic demands, often resulting in elevated stress levels that adversely affect 

sleep quality and dietary habits. Among medical undergraduates, these lifestyle disruptions may contribute to both physical a nd 

psychological health concerns. Understanding these associations is essential for promoting well-being and academic performance 

among future healthcare professionals. 

Objective: To assess the relationship between academic stress levels, sleep quality, and dietary behaviors among MBBS students 

in Pakistan, and to explore the potential health implications of these interrelated lifestyle factors.  

Methods: This cross-sectional study was conducted over five months among 320 undergraduate MBBS students from a medical 

college in Lahore, Pakistan. Participants were selected through stratified random sampling. Data were collected using validated 

instruments: the Medical Student Stressor Questionnaire (MSSQ) for academic stress, the Pittsburgh Sleep Quality Index (PSQI) 

for sleep assessment, and a semi-structured Dietary Behavior Questionnaire (DBQ) for dietary habits. Statistical analysis was 

performed using SPSS version 26. Descriptive statistics, Pearson’s correlation, and multiple linear regression were applied to 

determine associations among variables. Significance was set at p<0.05. 

Results: The mean academic stress score was 3.42 ± 0.68, indicating moderate to high stress levels. Poor sleep quality (mean 

PSQI = 8.1 ± 2.9) was prevalent in 61.5% of participants, while 47.8% reported irregular meal patterns and increased consumpt ion 

of caffeinated or processed foods. Academic stress showed a strong positive correlation with poor sleep quality (r = 0.56, p<0.001) 

and unhealthy dietary behaviors (r = 0.48, p<0.001). Regression analysis confirmed academic stress as a significant predictor  of 

both sleep disturbance and poor dietary patterns. 

Conclusion: The findings highlight a significant interplay between academic stress, disrupted sleep, and unhealthy eating 

behaviors among medical students. Addressing academic pressure through institutional counseling and lifestyle interventions may 

improve student well-being and academic outcomes. 

Keywords: Academic Stress, Cross-Sectional Studies, Dietary Habits, Medical Students, Sleep Quality, Stress, Psychological. 
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Introduction 

Medical education is widely recognized as one of the most demanding academic pursuits, requiring consistent intellectual 

engagement, emotional resilience, and time management (1). The rigorous nature of undergraduate medical training, encompassing 

extensive coursework, examinations, and clinical responsibilities, often places students under sustained psychological and 

physiological pressure (2). Academic stress, defined as the body’s response to academic demands that exceed coping abilities, is 

increasingly prevalent among medical students worldwide (3). This persistent stress can have a profound impact on multiple aspects 

of health, including sleep quality and dietary behavior, both of which are essential for physical and cognitive functioning  (4). The 

competitive environment of medical schools in Pakistan, coupled with cultural and institutional expectations of excellence, m akes 

this issue particularly relevant within the local context  (5). Academic stress arises from multiple factors such as heavy workloads, 

examination anxiety, time constraints, fear of failure, and pressure to meet parental and institutional expectations. Studies  conducted 

among medical students globally have reported alarmingly high stress levels, often exceeding those of students in other disciplines 

(6). Persistent exposure to such stressors triggers neuroendocrine changes, particularly the activation of the hypothalamic -pituitary-

adrenal (HPA) axis, resulting in elevated cortisol levels that affect sleep patterns and appetite regulation  (7). This physiological 

response contributes to irregular sleep cycles, reduced restorative sleep, and poor dietary choices such as increased consump tion of 

processed foods or caffeine (8). Consequently, the interplay between stress, sleep disturbance, and unhealthy eating habits creates a 

self-perpetuating cycle that undermines both mental well-being and academic performance (9). Sleep quality is a critical determinant 

of cognitive efficiency, memory consolidation, and emotional regulation—all of which are indispensable for medical learning and 

clinical reasoning. However, sleep deprivation and irregular sleep patterns are common among medical students, who often sacrifice 

rest to accommodate demanding academic schedules (10). Inadequate sleep impairs concentration, decision-making, and mood 

stability, leading to diminished academic productivity and increased psychological distress  (11). Research conducted in South Asia 

and other developing regions has demonstrated that more than half of medical students experience poor sleep quality, often li nked 

to examination periods and high workloads. In Pakistan, where academic competition and soci etal expectations are particularly 

intense, the burden of sleep disturbance among medical undergraduates remains a growing concern.  

Dietary habits, another essential component of student well -being, are similarly compromised under the influence of academic 

stress. Students facing prolonged academic strain often exhibit erratic eating patterns, such as skipping meals, consuming fa st food, 

or relying on caffeine and sugary snacks to maintain alertness (12). These dietary behaviors not only affect physical health but also 

contribute to metabolic disturbances, mood fluctuations, and decreased academic performance. Research indicates that chronic stress 

alters appetite-regulating hormones, including ghrelin and leptin, which can lead to overeating or appetite suppression depending 

on the individual’s stress response. Over time, such maladaptive dietary patterns may increase the risk of obesity, gastroint estinal 

issues, and cardiovascular complications, all of which have long-term health consequences (13). The triadic relationship between 

academic stress, sleep disturbance, and dietary habits has received growing attention in recent years. Several international studies 

have reported that stress-induced sleep deprivation and poor nutrition are strongly correlated with burnout, anxiety, and depressive 

symptoms among medical students. However, much of the existing literature originates from Western or high -income countries, 

where cultural, socioeconomic, and institutional dynamics differ significantly from tho se in South Asia. In Pakistan, the unique 

combination of high academic demands, limited psychological support, and traditional dietary practices creates a distinct con text 

that merits localized investigation. Despite increasing awareness of student mental health issues, there remains a lack of 

comprehensive research examining how stress interacts with lifestyle behaviors in Pakistani medical students.  

Understanding these interrelationships is vital for designing targeted interventions that promote well -being, resilience, and academic 

success among future physicians. If left unaddressed, the chronic strain associated with medical training may not only impair student 

performance but also have lasting effects on professional behavior, empathy, and patient care quality. Moreover, as medical s tudents 

represent the future healthcare workforce, their physical and mental health directly influences their ability to advocate for healthy 

living among patients and communities (14). Identifying modifiable factors such as sleep quality and dietary habits can therefore 

serve as a preventive approach to mitigate the adverse consequences of academic stress. The current study was designed to assess 

the association between academic stress, sleep disturbance, and dietary habits among undergraduate MBBS students in Pakistan.  It 

sought to quantify the prevalence of stress and related lifestyle disturbances while examining the correlations among these variables. 
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By elucidating the interaction between academic pressure, sleep quality, and nutrition, this research aims to provide evidenc e-based 

insights that can guide institutional policies and health promotion strategies for medical students. The overarching object ive was to 

evaluate how academic stress influences sleep and dietary behaviors, thereby identifying potential areas for intervention to improve 

student well-being and academic outcomes. 

Methods 

This cross-sectional analytical study was conducted over a period of five months at three accredited medical colleges in Lahore, 

Pakistan, to assess the relationship between academic stress, sleep quality, and dietary habits among undergraduate MBBS stud ents. 

The study population comprised students enrolled in all five academic years of the MBBS program. A stratified random sampling  

technique was used to ensure proportional representation across pre-clinical and clinical years. Using Cochran’s formula for cross-

sectional studies with a 95% confidence interval, an expected prevalence of 50% for academic stress, and a 5% margin of error , the 

minimum calculated sample size was 384. To account for potential non-response, 420 students were approached, and 402 complete 

responses were included in the final analysis, yielding a response rate of 95.7%. All participants aged 18 years and above, currently 

enrolled in MBBS programs, and willing to provide informed consent were included in the study. Students with pre -diagnosed 

psychiatric disorders, those on psychotropic medications, or individuals suffering from chronic illnesses that could affect s leep or 

dietary patterns were excluded to minimize confounding influences. Ethical approval was obtained from the Institutio nal Review 

Board of the concerned medical college, and all participants were informed about the objectives, voluntary nature, and 

confidentiality of the study prior to participation. Written informed consent was secured from each respondent in accordance with 

the Declaration of Helsinki. 

Data collection was carried out through a structured, self-administered questionnaire comprising four sections: demographic 

information, academic stress assessment, sleep quality evaluation, and dietary behavior measurement. Demographic data included 

age, gender, year of study, body mass index (BMI), and residential status (hostelite or day scholar). Academic stress was measured  

using the Medical Student Stressor Questionnaire (MSSQ), a validated tool designed specifically for medical students. The 

MSSQ consists of 40 items across six domains, including academic load, interpersonal issues, and teaching -learning activities, 

scored on a 5-point Likert scale. Higher total scores indicated greater perceived academic stress, with cut-off points categorized into 

mild, moderate, and severe stress levels. The internal consistency of the MSSQ in this study, assessed through Cronbach’s alp ha, 

was 0.89, demonstrating excellent reliability. Sleep quality was evaluated using the Pittsburgh Sleep Quality Index (PSQI), which 

measures sleep patterns over the previous month. The PSQI comprises 19 self-rated questions producing seven component scores, 

such as subjective sleep quality, sleep latency, duration, and disturbances. The global PSQI score ranges from 0 to 21, wi th scores 

greater than 5 indicating poor sleep quality. The PSQI has been widely validated across populations and was considered approp riate 

for assessing sleep disturbances among medical students in this setting. 

Dietary behavior was assessed using a Modified Dietary Habits Questionnaire (DHQ), which included items related to meal 

regularity, frequency of fast-food consumption, breakfast habits, and intake of fruits, vegetables, and caffeinated beverages. Each 

item was rated using a frequency scale, and higher scores reflected unhealthier eatin g patterns. The questionnaire was pilot-tested 

on 30 medical students before formal data collection to ensure clarity and internal reliability, yielding a Cronbach’s alpha of 0.81. 

Data were collected in classroom settings under the supervision of the research team to ensure standardized administration. 

Participants were instructed to answer all questions honestly and were assured of anonymity to reduce social desirability bia s. The 

questionnaires were checked for completeness before entry into the dataset. Data analysis was performed using the Statistical 

Package for the Social Sciences (SPSS, version 26.0). Descriptive statistics, including means, standard deviations, and proportions, 

were computed for demographic variables. The normality of data was confirmed using the Shapiro –Wilk test. For inferential 

analysis, Pearson’s correlation coefficient (r) was employed to determine the relationship between academic stress, sleep quality, 

and dietary habits, given the continuous and normally distributed nature of the variables. Additionally, independent t-tests and one-

way ANOVA were used to compare mean scores of stress, sleep, and dietary indices across gender and academic years. A multiple 

linear regression model was applied to identify independent predictors of poor sleep quality and unhealthy dietary behaviors, 
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controlling for confounding variables such as age, BMI, and year of study. Statistical significance was set at p < 0.05 for all analyses. 

Data integrity and accuracy were ensured through double data entry and random verification of 10% of responses. Missing values 

were minimal (<2%) and handled using mean substitution. All assumptions for parametric testing, including homogeneity of 

variances and linearity, were verified prior to analysis. The primary outcomes included mean MSSQ score (academic stress), mean 

PSQI score (sleep quality), and mean DHQ score (dietary habits). The strength and direction of associations among these outcomes 

were analyzed to determine whether higher academic stress correlated with poorer sleep and unhealthier dietary patterns.  This 

methodological framework was designed to ensure internal validity, reliability, and reproducibility of findings while maintai ning 

ethical rigor. By integrating validated instruments, robust statistical analyses, and a representative sample, the study sought to 

provide an evidence-based understanding of the interplay between academic stress, sleep disturbance, and d ietary behaviors among 

medical students in Lahore. 

Results 

The study included a total of 402 MBBS students, with 233 (57.9%) females and 169 (42.1%) males. The mean age of the 

participants was 21.4 ± 1.8 years, ranging from 18 to 25 years. Among them, 52.2% were hostel residents, and 47.8% were day 

scholars. The distribution across academic years was relatively uniform, with 21.6% in first year, 19.7% in second, 20.9% in third, 

18.2% in fourth, and 19.6% in final year. The mean body mass index (BMI) was 23.2 ± 3.4 kg/m², with 22.6% classified as 

overweight and 7.1% as obese according to WHO criteria (Table 1). The mean academic stress score, measured by the Medical 

Student Stressor Questionnaire (MSSQ), was 103.7 ± 17.9, with 42.8% of students experiencing moderate stress and 36.1% 

reporting severe stress levels. The domains contributing most to stress were acad emic load (mean = 3.94 ± 0.72) and teaching-

learning activities (mean = 3.78 ± 0.68). Female students had significantly higher mean stress scores than males (107.5 ± 16.8 vs. 

98.4 ± 17.3, p < 0.001). Stress levels were also highest among third-year students (mean = 109.3 ± 15.6), corresponding to the 

transition from pre-clinical to clinical training (Table 2). Regarding sleep quality, the mean global PSQI score was 8.1 ± 3.2, 

indicating poor sleep quality among the majority. Overall, 73.4% of participants had PSQI scores > 5. The mean sleep duration  was 

5.9 ± 1.1 hours per night, with 68.7% sleeping less than 6 hours on average. Students reporting severe stress exhibited significantly 

higher PSQI scores (9.6 ± 2.8) compared to those with mild-to-moderate stress (6.7 ± 2.4, p < 0.001), showing a clear trend of stress-

associated sleep disturbance (Table 3). 

The mean dietary habits score (DHQ) was 28.4 ± 6.7, reflecting moderately unhealthy eating patterns. Breakfast skipping was 

reported by 61.9% of students, and 47.5% consumed fast food at least three times weekly. The mean fruit and vegetable intake was 

2.1 ± 1.3 servings per day, below WHO recommendations. High caffeine consumption was noted in 64.4% of participants, 

predominantly among those with late-night study routines. A statistically significant positive correlation was found between MSSQ 

scores and DHQ scores (r = 0.41, p < 0.001), indicating that students with higher stress levels tended to follow less healthy dietary 

behaviors (Table 4). Correlation analysis demonstrated a strong positive relationship between academic stress and sleep disturbance 

(r = 0.67, p < 0.001), as well as a moderate association between stress and poor dietary habits. Furthermore, sleep disturbance 

correlated significantly with unhealthy dietary behaviors (r = 0.52, p < 0.001), suggesting an interconnected relationship among all 

three variables. Multiple linear regression analysis confirmed that academic stress independently predicted poor sleep qualit y (β = 

0.48, p < 0.001) and unhealthy dietary behavior (β = 0.36, p = 0.002), even after adjusting for gender, BMI, and academic year. 

These findings collectively indicated that increased academic stress among MBBS students in Lahore was strongly associated wi th 

deteriorated sleep quality and unhealthy dietary patterns. Figure 1 illustrates the mean academic stress and PSQI scores acro ss study 

years, showing a steady rise toward the middle clinical years. Figure 2 demonstrates the correlation between academic stress and 

dietary behavior scores, with a visible upward trend among students reporting higher stress levels.   
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Table 1: Demographic Characteristics of Participants (n = 402) 

Variable Mean ± SD / n (%) 

Age (years) 21.4 ± 1.8 

Gender (Female / Male) 233 (57.9%) / 169 (42.1%) 

Year of Study (1st – Final) 87 (21.6%) – 79 (19.6%) 

Residential Status (Hostelite / Day scholar) 210 (52.2%) / 192 (47.8%) 

BMI (kg/m²) 23.2 ± 3.4 

Overweight / Obese 91 (22.6%) / 29 (7.1%) 

 

Table 2: Academic Stress Levels by Gender and Academic Year 

Category Mean ± SD MSSQ Score p-value 

Male 98.4 ± 17.3 <0.001 

Female 107.5 ± 16.8 
 

1st Year 101.2 ± 15.9 0.004 

3rd Year 109.3 ± 15.6 
 

Final Year 104.1 ± 18.2 
 

 

Table 3: Sleep Quality and Its Association with Stress Levels 

Variable Mean ± SD PSQI p-value 

Mild Stress 5.8 ± 2.1 <0.001 

Moderate Stress 7.3 ± 2.5 
 

Severe Stress 9.6 ± 2.8 
 

 

Table 4: Correlation Between Academic Stress, Sleep Quality, and Dietary Habits 

Variable Pair Pearson’s r p-value 

MSSQ vs PSQI 0.67 <0.001 

MSSQ vs DHQ 0.41 <0.001 

PSQI vs DHQ 0.52 <0.001 
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Discussion 

The findings of this study revealed a strong association between academic stress, sleep disturbances, and unhealthy dietary b ehaviors 

among MBBS students in Lahore, aligning with the growing body of literature that underscores the detrimental impact of med ical 

education on student well-being (15). The high prevalence of stress observed, particularly among students in the clinical years, 

reflected the demanding academic load, examination pressure, and transition to patient -centered learning (16). The mean MSSQ 

score and proportion of students reporting moderate-to-severe stress were comparable to findings from similar studies in South Asia, 

where academic stress levels among medical students consistently range between 60% and 80%  (17). The observed gender 

difference in stress levels, with females scoring significantly higher than males, mirrored global trends  (18). Studies conducted in 

India, Malaysia, and Saudi Arabia have reported similar patterns, attributing these differences to variations in coping style s, 

emotional sensitivity, and societal expectations. This gender disparity in stress perception highlights t he need for gender-sensitive 

interventions to promote emotional resilience and mental health support within medical institutions  (19). The mean PSQI score in 

the present study indicated that the majority of participants suffered from poor sleep quality, consistent with previous rese arch 

among medical undergraduates in Pakistan, India, and the Middle East. The average sleep duration of fewer than six hours found 

here underscores the chronic sleep deprivation common among medical students, often driven by prolonged study hours, erratic 

academic schedules, and excessive use of digital devices at night  (20). The strong correlation between academic stress and sleep 

disturbance emphasizes the reciprocal relationship between psychological strain and physiological recovery, suggesting that 

persistent academic stress can disrupt circadian rhythms and contribute to insomnia, daytime fatigue, and cognitive decline. 

The dietary behavior findings demonstrated that stress not only impaired sleep but also negatively influenced eating habits. More 

than half of the participants skipped breakfast regularly and consumed fast food multiple times per week, patterns similarly reported 

in other studies assessing medical students’ lifestyle behaviors. Chronic stress has been shown to alter appetite -regulating hormones 

such as cortisol and ghrelin, leading to increased consumption of high -fat, high-sugar foods (21). The positive correlation between 

academic stress and poor dietary habits found in this study aligns with earlier evidence linking emotional distress to irregu lar meal 

timing, caffeine overuse, and decreased intake of fruits and vegetables. The associatio n between poor sleep quality and unhealthy 

dietary choices observed further supports the existence of a stress–sleep–diet triad that perpetuates physical and mental fatigue. The 

implications of these findings are multifaceted (22). From a public health perspective, the coexistence of stress, sleep deprivation, 

and poor nutrition among medical students could lead to long-term metabolic and psychological health consequences. High stress 

and poor self-care behaviors at the undergraduate level may also affect future clinical performance and empathy toward patients. 

The medical education system in Pakistan, similar to many developing countries, often lacks structured student support mechan isms 

or wellness programs, emphasizing the need for institutional policies promoting stress management workshops, peer counseling, 

and academic schedule reform. Integrating evidence-based interventions such as mindfulness training, cognitive-behavioral 

approaches, and nutritional counseling could significantly enhance students’ overall well-being. 

While the present study provides valuable insights, several limitations must be acknowledged. The cross -sectional design limits 

causal inference, as the directionality between academic stress, sleep disturbance, and dietary habits cannot be definitively  

established. Self-reported data may have introduced recall and response biases, particularly in reporting stress and dietary behavior. 
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Furthermore, the study was confined to medical colleges in Lahore, which may restrict the generalizability of findings to oth er 

regions or educational systems. However, the study’s strengths include its large, representative sample size, use of validated 

assessment tools (MSSQ, PSQI, and DHQ), and rigorous statistical analysis, ensuring reliability and internal validity.  Future 

research should adopt longitudinal or interventional designs to explore causal mechanisms and evaluate the effectiveness of s tress 

management or lifestyle modification programs among medical students. Multi -center studies across Pakistan could provide a 

broader understanding of cultural and institutional differences influencing student well -being. Additionally, qualitative studies 

exploring students’ coping strategies and perceptions of academic stress may yield deeper insights into behavioral determinants.  

Conclusion 

The study demonstrated a significant association between academic stress, poor sleep quality, and unhealthy dietary habits am ong 

MBBS students in Lahore. Higher stress levels correlated strongly with sleep disturbances and adverse eating behaviors, parti cularly 

in clinical-year students. These findings highlight the importance of integrating structured wellness programs and lifestyle education 

into medical curricula to foster healthier coping mechanisms and improve overall student well -being. 
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