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INTRODUCTION
Stress is defined as “any uncomfortable emotional experience 
accompanied by predictable biochemical, physiological, and 
behavioural changes” [1]. It occurs when there is a real or perceived 
threat to homeostasis, which can be related to various stressors such 
as academic, financial, social, and personal factors [2]. While some 
level of stress is believed to be beneficial for learning (favourable 
stress), high levels of stress (distress) can have negative effects 
on the well-being of medical students, including depression, sleep 
disturbances, changes in eating patterns, social and environmental 
maladjustments, and disruptions in mood and overall mental health 
[2,3]. Among these, sleep disturbances are very common. Stress 
often causes difficulty in falling asleep or maintaining restful sleep 
[1]. Changes in eating patterns can occur, such as increased or 
decreased appetite, overeating, or undereating. Furthermore, stress 
can contribute to social and environmental maladjustments, leading 
to difficulties in maintaining relationships and adapting to new 
situations [2]. It is important to understand the multifaceted impact 
of stress on individuals, particularly medical students who face 
unique challenges in their academic and personal lives. 

The issue of stress among medical students is a widely recognised 
problem. Medical students face a multitude of stressors during 
their studies, including academic demands, financial constraints, 
peer pressure, and social problems such as alcohol abuse. These 

stressors can lead to feelings of self-doubt and anxiety, and if they 
are prolonged and intense, they can have a detrimental effect 
on the physical and mental health of the students [2]. A study 
conducted in the United States found that 49.6% of medical 
students reported experiencing burnout, a type of chronic stress, 
during their studies [2]. 

Sleep is a combination of the passive withdrawal of afferent stimuli 
to the brain and activation of certain neurons in selective brain 
areas [4]. Ideal sleep refers to the amount of sleep necessary for 
an individual to remain alert and fully awake, enabling adequate 
functioning throughout the day. The difference between the ideal 
sleep duration and the actual duration of sleep is known as sleep 
debt [5]. The sleep requirement for an average adult is approximately 
eight hours, irrespective of environmental or cultural differences. 
Our bodies require long periods of sleep to restore and rejuvenate, 
promote muscle growth, tissue repair, and hormone synthesis [6]. 

In recent decades, there has been increased interest in evaluating 
sleep quality. Sleep patterns are now considered an important 
factor in determining young adults’ susceptibility to stress. Medical 
students often experience a reduction in sleep, which can lead to 
sleep and stress disorders. A study reported that poor sleep quality 
was associated with increased stress levels, with 77% of participants 
reporting poor sleep quality and 63.5% reporting some level of 
stress [7]. These factors also affect BMI and body fat percentage 
in individuals [5,8]. 
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ABSTRACT
Introduction: Medical students tend to reduce their sleep in an 
effort to cope with their workload and stressful environment. This 
results in unhealthy lifestyles among students, which may lead 
to changes in Body Mass Index (BMI) and Body Fat Percentage 
(BF%). Thus, there is a need to investigate the stress level and 
sleep quality among medical students and their relationship 
with BMI and body fat. 

Aim: The aim of the present study was to assess the perceived 
stress level and sleep quality in medical students and to correlate 
the stress and sleep quality with BMI and body fat. 

Materials and Methods: This cross-sectional study was conducted 
at Government Medical College, Jammu from November 2019 
to October 2020 using stratified random sampling. A total of 200 
medical students, aged 17-25, were recruited for this study. A 
self-administered questionnaire was distributed to assess sleep 
quality using the Pittsburgh Sleep Quality Index (PSQI) and stress 
level using the Perceived Stress Scale (PSS). Statistical analysis 
was performed using the Statistical Package for Social Sciences 
(SPSS) software, version 21.0. Categorical variables were analysed 

using the Chi-square test, and Pearson correlation was used to 
find correlations among the variables. A p-value less than 0.05 was 
considered significant. 

Results: Out of the total 200 medical students, 116 (58%) had 
a PSQI score of <5, 62 (31%) had a score in the range of 5-7, 
and 22 (11%) had a score >7. The PSS score showed moderate 
stress (14-26) in 138 (69%) students, low stress (0-13) in 32 
(16%) students, and high stress level (27-40) in 30 (15%) 
students. A statistically significant correlation was observed 
between PSS and PSQI (p-value=0.001). However, there was 
no statistically significant correlation observed between PSQI 
and PSS with BMI and body fat. 

Conclusion: While a notable correlation was observed between 
perceived stress and sleep quality, the impact of sleep quality 
and stress levels on BMI and BF% appears to be insignificant. 
Therefore, it is important to understand the impact of stress on 
sleep quality, particularly among medical students. There is a 
need for interventions and support systems aimed at managing 
stress and promoting better sleep hygiene to improve overall 
well-being.
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BMI was computed using self-reported height and weight as follows: 
weight (lb)/{height (in)}2×703, which was validated with actual 
measurements. A dichotomous variable was created using a BMI 
cut-off of 25 to distinguish those who were overweight or obese 
[13]. The BF% of the subjects was assessed using bio-impedance 
analysis. A commercial single-frequency, 8-electrode bio-impedance 
analyser system (BC-418, Tanita Corp, Tokyo, Japan) measured the 
total BF%. This technique has been tested in several ethnicities to 
measure BF% [8]. This type of device works based on the principle 
that electrical currents pass differently through tissues with varying 
water content and conductivity. By passing a small electrical current 
through the body and measuring its impedance (resistance), the 
bio-impedance analyser can estimate BF%. Adipose tissue (body 
fat) has lower electrical conductivity than muscle and water, 
allowing BIA devices to estimate the proportion of body fat based 
on the measured resistance. The BC-418 is a single-frequency 
bio-impedance analyser with eight electrodes. The use of multiple 
electrodes allows for more accurate and precise measurements 
compared to analysers with fewer electrodes. All measurements 
were obtained in the morning (08:30-12:00) with no vigorous activity 
in the prior 12 hours. The observed PSS and PSQI scores were 
correlated with BMI and BF%. 

STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS statistical software, 
version 21.0. Continuous variables were presented as mean±SD, and 
categorical variables were presented as numbers and percentages. 
The normality of the data was checked using the Shapiro-Wilk 
test. The results showed that the data were normally distributed; 
thus, parametric tests were used for statistical analysis. Categorical 
variables were analysed using the Chi-square test, and Pearson 
correlation was used to determine the correlation among the variables. 
For all statistical tests, a p-value less than 0.05 was considered 
statistically significant. 

RESULTS
The study included 200 healthy subjects, of whom 86 (43%) were 
male and 114 (57%) were female students. It was observed that the 
PSQI score fell within the range of <5 for 116 (58%) subjects, within 
the range of 5-7 for 62 (31%) subjects, and within the range of >7 for 
22 (11%) subjects [Table/Fig-1]. The difference in PSQI scores between 
male and female students was not statistically significant (p=0.769). 

Therefore, it is crucial to investigate sleep quality and stress levels, 
as well as their relationship with BMI and body fat percentage. 
Hence, the aim of the study was to assess sleep quality and stress 
levels and examine the correlation between stress and sleep quality 
with BMI and body fat among medical students in northern India. 

MATERIALS AND METHODS
The present study was a cross-sectional study conducted in the 
Department of Physiology at Government Medical College, Jammu in 
India from November 2019 to October 2020. A total of 200 students, 
who were selected using a stratified random sampling technique, 
with 60 students from each batch, were included in the study. 
Ethical clearance was obtained from Institutional Ethics Committee, 
Government Medical College, Jammu (Serial No: EGD/2022/9/144). 
All eligible subjects provided written informed consent after being 
briefed on the study’s purpose and methodology. 

All medical undergraduate students aged between 17 and 25 
years who were willing to participate in the study, communicated 
effectively and understand the study requirements, and have no 
history of chronic illness or sleep disorders, were included while 
pregnant females, smokers, or alcoholics, individuals with a history 
of psychiatric or neurological disorders, individuals with any chronic 
illness and those not willing were excluded from the study. 

The eligible participants were contacted. The participants who 
expressed their willingness to participate were screened to 
determine their eligibility based on the inclusion and exclusion 
criteria. They were given a questionnaire comprising demographic 
details, assessment of sleep and stress. Ample time was given 
to each participant to ask any questions about the study before 
providing their consent. 

Assessment of sleep durations and patterns was done by using 
the PSQI [9]. This is a self-administered and validated questionnaire 
that contains 19 self-rated questions, which are combined to 
form seven “component” scores, having a range of 0 to 3, “0” 
indicating no difficulty and “3” indicating severe difficulty. The seven 
component scores were added together to yield one “global” score 
with a range of 0 to 21 points, “0” indicating no difficulties in all 
areas of sleep. The seven components of the PSQI which were 
used to analyse various aspects of sleep patterns and durations 
were subjective sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of sleeping medications 
and daytime dysfunction. Grading and scoring of the PSQI were 
done according to the preformed scoring instructions of the PSQI. 
The sums of scores of these seven components yield one global 
score. It has high test-retest reliability and good validity for people 
with primary insomnia [10]. 

The assessment of stress level was conducted using the PSS-14 
[11,12]. The scale includes several direct queries about the levels 
of experienced stress. The items are easy to understand, and the 
response alternatives are simple to grasp. The questions are of a 
general nature and are therefore relatively free of content specific 
to any particular subpopulation group. The questions range from 
rating feelings of being ‘upset’ and ‘stressed’ to ‘coping’ and 
‘controlling stress.’ For each item, participants were asked to rate 
their feelings of stress on a four-point scale (0=never, 1=almost 
never, 2=sometimes, 3=fairly often, 4=very often). Fourteen items 
were designed to measure how unpredictable, uncontrollable, and 
overloaded respondents find their lives. Out of the fourteen, seven 
items were stated positively and seven were stated negatively. 
The seven positive items were reversed, and the total score was 
calculated by summing all 14 items for each participant. In each 
case, respondents were asked how often they felt a certain way. The 
scores were then categorised as low stress (0-13), moderate stress 
(14-26), and high stress (27-56). A higher total score represented a 
higher level of perceived stress as indicated by the participants. 

PSqi score (n=200) males n (%) Females n (%) total (%) p-value

Less than 5 48 (55.81) 68 (59.65) 116 (58)

0.769
5-7 29 (33.72) 33 (28.95) 62 (31)

More than 7 9 (10.47) 13 (11.40) 22 (11)

Total 86 (100) 114 (100) 200 (100)

[Table/Fig-1]: Grades of PSQI among the students according to gender.
Test applied=Chi-square test, Set level of p-value <0.05

The mean PSS was 24.04±9.59, and 138 (69%) subjects fell 
within the range of 14-26, 32 (16%) subjects fell within the range 
of 0-13, and 30 (15%) subjects fell within the range of 27-56. 
Girls had higher perceived stress scores than boys [Table/Fig-2]. 
However, no significant difference was observed when comparing 
the participants’ BMI with PSQI [Table/Fig-3]. 

PSS

males Females

total (%) p-valuen (%) n (%)

0-13 (Low stress) 22 (25.58) 10 (8.77) 32 (16)

0.0057
14-26 (Moderate stress) 53 (61.63) 85 (74.56) 138 (69)

27-56 (High stress) 11 (12.79) 19 (16.67) 30 (15)

Total 86 (100) 114 (100) 200 (100)

[Table/Fig-2]: Gender-wise stress level reported by students as per PSS.
Test applied=Chi-square test, Set level of p-value <0.05
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Overall, the data from the present study revealed a positive correlation 
between PSQI and PSS. The PSS score was observed to increase 
with an increase in the PSQI score, indicating difficulty in sleep and 
an irregular sleep pattern. This result aligns with other published data 
[15,20]. A study by Lund HG et al., has suggested that perceived 
stress can act as a predisposing, precipitating, and perpetuating factor 
for sleep difficulties [16]. 

Individuals who consistently experience less than eight hours of 
sleep may suffer from exhaustion and be prone to aerial diseases 
[21-24]. Moreover, these individuals also have higher rates of 
cancer, depression, and anxiety, lower work efficiency, and are 
more susceptible to vehicular and work-related accidents due to 
low alertness levels. Those who sleep an adequate number of hours 
may have a lower chance of experiencing stress and becoming 
overweight. The benefits of good sleep include higher productivity 
at work, better coping skills, improved concentration and memory, 
and the ability to make careful health decisions. One vital role of 
sleep is to help solidify and consolidate memories. Research 
has shown that sleep is necessary to maintain metabolic-caloric 
balance, thermal equilibrium, and immune competence [21]. 

In the present study, mild stress was experienced by 32 subjects 
(16%), moderate stress by 138 subjects (69%), and severe stress by 
30 subjects (15%). The mean PSS was 24.04±9.59 and was higher 
in females compared to males. Saeed AA et al., reported the mean 
PSS score to be 25.6±9.7 [22]. Another study reported a stress 
prevalence of 29.6% [11]. The results were more or less consistent 
with the present study. An increase in chronic daily stress, regardless 
of its origin, combined with the increased availability of high-calorie 
foods, created an environment conducive to the development of 
obesity and other metabolic disturbances [13]. 

These current studies provide valuable insights into the perceived 
stress levels and sleep quality among medical students, as well as 
their correlation with BMI and body fat. These findings are important 
as they shed light on the impact of stressful environments and 
unhealthy lifestyles on the health of medical students. The study also 
highlights the need for interventions to improve sleep quality and 
reduce stress levels among medical students, which can ultimately 
lead to better health outcomes. 

Compared to earlier literature, the current study’s findings are 
consistent with previous studies that have reported high levels of 
stress among medical students [7,8,23]. However, no significant 
correlation was found between BMI and body fat. This further helps 
in developing a better understanding of the relationship between 
stress and physical health. 

Limitation(s)
While the study had a limited sample size and was conducted at 
a single institution, its findings may not be generalised to other 
populations. Additionally, the study relied on self-reported measures 
of stress and sleep quality, which could introduce bias. Nevertheless, 
the study’s findings contribute to our understanding of how stress 
and sleep quality affect the physical health of medical students, 
providing a foundation for future research in this field. 

CONCLUSION(S)
The majority of the participants had a moderate stress level and good 
sleep quality. However, a significant correlation was observed between 
stress level and sleep quality. Interestingly, no correlation was found 
between sleep quality and BMI or body fat. Moreover, stress levels 
differ significantly between males and females, emphasising the need 
for gender-specific approaches to address stress-related issues and 
promote overall well-being.

Bmi (kg/m2)

PSqi

total p-value less than 5 5-7 more than 7

<18.5 7 (3.5%) 5 (2.5%) 5 (2.5%) 17 (8.5%)

0.141

18.5-24.9 89 (44.5%) 43 (21.5%) 15 (7.5%) 147 (73.5%)

<25-29.9 16 (8% 13 (6.5%) 2 (1%) 31 (15.5%)

≥30 4 (2%) 1 (0.5%) 0 (0%) 5 (2.5%)

Total 116 (58%) 62 (31%) 22 (11%) 200 (100%)

[Table/Fig-3]: Correlation of PSQI distribution and BMI.
Test applied=Pearson correlation, Set level of p-value <0.05

PSqi PSS

BMI (kg/m2)

Pearson correlation -0.075 -0.80

p-value 0.289 0.263

N 200 200

Body fat %

Pearson correlation -0.033 -0.31

p-value 0.645 0.664

N 200 200

PSqi

PSS

Pearson correlation 0.231

p-value 0.001

N 200

[Table/Fig-4]: Relationship between PSS and PSQI with BMI and body fat%.
Test applied=Pearson correlation, p-value <0.05

DISCUSSION
This study investigated the perceived stress levels and sleep quality 
in medical students. The correlation between stress, sleep quality, 
BMI, and body fat was also examined. The findings of the study 
indicated a statistically significant correlation between PSS (Perceived 
Stress Scale) and PSQI (Pittsburgh Sleep Quality Index). However, no 
significant correlation was found between PSQI and PSS with BMI 
and BF%. 

In this study, it was found that 116 participants (58%) had minimal 
sleep disorders, 62 participants (31%) had moderate sleep disorders, 
and 22 participants (11%) had significant sleep disorders. This is in 
line with a previous study where 56% of subjects had poor sleep 
quality, with females (63.1%) experiencing poorer sleep quality 
compared to males (44.5%) [14]. Another study by Kalyani N et al., 
reported that 53.6% of their subjects had minimal sleep disorders 
(score <=4), while 46.4% suffered from severe sleep disorders 
(score >=4) [15]. Lund HG et al., also observed that individuals with 
poor sleep quality had higher levels of stress compared to those with 
optimal sleep quality [16]. 

It is known that during sleep, there is a balance in glucose utilisation 
and production, which provides energy for the upcoming day [17]. 
However, if this pattern is disrupted, it may lead to unhealthy changes 
in the body’s metabolism and potentially contribute to diabetes, 
obesity, or other cardiovascular disorders [18]. Therefore, having 
an adequate number of sleeping hours is essential for maintaining 
an active and healthy lifestyle. Additionally, sleep patterns are also 
important, not just sleep duration, in determining an individual’s 
well-being. 

Since sleep plays a crucial role in cognitive processes, as well as 
physical and mental health, sleep deprivation can negatively affect 
the academic performance of medical students. Physiologically, 
sleep and stress are closely linked through the Hypothalamic-
Pituitary-Adrenal (HPA) axis, which explains the strong relationship 
between these two factors [19]. 

A statistically significant correlation was observed between PSS 
and PSQI, with a p-value of 0.001. However, there was no statistically 
significant correlation between PSQI and PSS with BMI and BF% 
[Table/Fig-4]. 
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