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INTRODUCTION

Stress has been one of the most prevalent and important 
issues for medical students around the world for the past 
few decades. In very simple language it is the reaction of 
body and mind to challenges and threats.1For any particu-
lar stressor, a person can experience either eustress (favour-
able stress) or distress (unfavourable stress). Various studies 
have reported that eustress has good effects on physiologi-
cal functioning and facilitates the learning process, whereas 
distress has negative effects on physical and mental health. 
A higher level of stress for a prolonged period always has a 
detrimental effect on the body and mind.1 In a medical col-
lege contributing factors to the stressful environment are 
curriculum load, peer pressure, environmental factors and 
various types of examinations.2,3The substantial negative ef-
fects of psychological stress contribute to poor performance 
of students in the classroom and clinical practices, the defi-
cit in cognitive functions, illness, psychological disorders 
like anxiety, depression, and sleep disorders.4, 5, 6 High-grade 

stress in students is also associated with poor health behav-
iours like eating unhealthy food, minimal exercise practices 
and inadequate sleep. Therefore in a single sentence, it can 
be explained, stress is responsible for poor physical, mental, 
behavioural health and academic performance.5 Sleep plays 
a vital role in the enhancement of working memory capac-
ity and consolidation of memory.7In a meta-analysis the re-
searchers proposed their view that acute sleep deprivation is 
responsible for deficit in most cognitive domains like atten-
tion, working memory, and short-term memory.8Insomnia is 
a sleep disorder reported by college students who experience 
psychological deficits.9 Delayed circadian rhythm is also a 
factor for poor sleep quality, especially during examination 
periods and both have been found to hurt academic per-
formance.10,11 Stress is also another prevalent factor among 
medical students that worsens sleep quality.12 Considering 
the factors cited this study was proposed to estimate the 
sleep quality of the first year medical students owing to per-
ceived stress.
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ABSTRACT
Background: In the past few decades stress has been considered a major problem in medical students’ life. Sleep abnormality 
is associated with cognitive function abnormalities. Stress is one of the prevalent factors which worsen sleep quality. 
Aim: This study aimed to estimate the sleep quality of first-year medical students owing to perceived stress. 
Method: This study was conducted after due approval from the institutional ethics committee. It was a cross-sectional study 
that included 144 subjects including 87 male and 57 female. Stress was assessed by perceived stress scale (PSS) and sleep 
quality was assessed by indicators designed by National Sleep Foundation (NSF). A P-value less than 0.05 was considered to 
be significant. 
Result: 70.8% of subjects perceived moderate stress, 19.2% of subjects perceived low stress and 16% of subjects perceived 
high stress. On analysis, we found that some subjects sleep quality was inappropriate and most of them perceived severe stress. 
Conclusion: Poor sleep quality was associated with severe stress in first-year medical students. This may affect the cognitive 
function that affects the carrier building.
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MATERIAL AND METHOD

This cross-sectional study was conducted in the Depart-
ment of Physiology in a health institute in the eastern part 
of India between September 2019 and February 2020. The 
study was approved by the institutional ethics committee 
vide letter no 20006/Dt. 25.09.2000/IFO-9/20. Total 144 
first-year MBBS students were included as study subjects 
among which 87 were male and 57 were female. Students 
were explained about the study protocol and its output. 
Healthy students were selected as subjects for this study. 
Students with a history of any disease, alcoholics were 
excluded from the study. For the selection of subjects 158 
students were screened and finally, 149 subjects were se-
lected. During the collection of data 5 subjects provided 
incomplete data for which they were excluded from the 
study. So finally 144 subjects were selected for data anal-
ysis.

A study tool in form of a questionnaire was designed and it 
was distributed among the students. Students were instructed 
properly to fill up the form honest and should not provide 
any wrong information. The questionnaire included sections 
A, B and C. Section A included demographic data, section 
B included the Perceived Stress Scale (PSS) questionnaire 
and section C included indicators of sleep quality according 
to the National Sleep Foundation (NSF).13,14 Proper instruc-
tion was given in each section of the questionnaire for the 
understanding and how to fill up the questionnaire. 20 min 
was given to them to fill up the questionnaire in presence of 
the principal investigator.

All questionnaires were put on data analysis. Subjects were 
between 19 to 23 years old. Among 144 subjects 87 were 
male and 57 were female. The stress score was calculated 
according to the instruction of PSS. PSS included 10 ques-
tions and each question had 5 options i.e. 0=never, 1=almost 
never, 2=sometimes, 3=fairly often and 4=very often. Ac-
cording to instruction in the PSS score of questions 4, 5, 7 
and 8 was reversed in the following manner i.e. 0=4, 1=3, 
2=2, 3=1 and 4=0. Then the final score of each subject was 
calculated. Corresponding to their score perceived stress was 
categorized into low, moderate and high as shown in table 
1.13

NSF derived four sleep quality indicators to assess the sleep 
quality and these are “sleep latency (min)”, “Awakening af-
ter 5 minutes (episode)”, “Wake after sleep onset (min)” and 
“sleep efficiency (%)”. Among the four indicators, each indi-
cator can be used to assess sleep quality independently. NSF 
categorized sleep quality into appropriate, uncertain and ap-
propriate taking into account the indicators of sleep as shown 
in table 2.14

Data analysis was done by statistical software SPSS 20. The 
significance of data was tested by the Chi-square test. A P-

value less than 0.05 was considered to be significant. Gen-
eration of tables was done by Microsoft word. 

RESULT

This study was completed among 87 male and 57 female 
subjects. Table 3 depicts the frequency distribution of sub-
jects owing to perceived stress. 70.8% perceived moderate 
stress, 19.2% perceived low stress and 16% perceived high 
stress.

Table 4 depicts “sleep latency” as an indicator of sleep qual-
ity and analyzed with stress. From this analysis we found 
sleep quality of 96 (66.6%) subjects was appropriate, 18 
(12.5%) subjects were uncertain and 30 (20.8%) was inap-
propriate. Among the subjects having inappropriate sleep 
quality, 53.3% perceive high stress. This distribution was 
found to be significant. 

Table 5 depicts “sleep efficiency” as an indicator of sleep 
quality and analyzed with stress. From this analysis we 
found sleep quality of 94 (65.2%) subjects was appropriate, 
24 (16.6%) subjects were uncertain and 26 (18%) was in-
appropriate. Among the subjects having inappropriate sleep 
quality, 50% perceive high stress. This distribution was 
found to be significant. 

Table 6 depicts “awakening after 5 min” as an indicator of 
sleep quality and analyzed with stress. From this analysis we 
found sleep quality of 96 (66.6%) subjects was appropriate, 
30 (20.8%) subjects were uncertain and 18 (12.5%) was in-
appropriate. Among the subjects having inappropriate sleep 
quality, 66.6% perceive high stress. This distribution was 
found to be significant.

Table 7 depicts “wake after sleep onset” as an indicator of 
sleep quality and analyzed with stress. From this analysis we 
found sleep quality of 98 (68%) subjects was appropriate, 
22 (15.2%) subjects were uncertain and 24 (16.6%) was in-
appropriate. Among the subjects having inappropriate sleep 
quality, 87.5% perceive high stress. This distribution was 
found to be significant. 

DISCUSSION

First-year medical students when joining the MBBS course, 
have a lot of ambitions and expectations. The curriculum is 
designed such that they have to adapt a lot of things during 
their whole period of study. Vast course burden, peer pres-
sure, routine assessment and many more stressors put them 
in a situation that is not avoidable.15,16 Students having better 
coping mechanisms adapt to stress but those who are unable 
to cope with the situation, their body physiology is disturbed. 
In this study, we analyzed how perceived stress affect sleep 
quality in first-year medical students. 
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This study suggested that 16% of subjects perceive high 
stress, 70.8% moderate stress and 19.2% low stress. Sleep 
quality was analyzed by four indicators i.e. sleep latency 
(min), sleep efficiency (%), awakening after 5 minutes (epi-
sode), wake after sleep onset (min). Each indicator was used 
to analyze sleep quality owing to stress and we found that 
most of the subjects perceived high stress had inappropriate 
sleep. So this study suggested that increase stress level was 
associated with poor sleep quality.

Several studies observed that stress level and sleep quality 
are associated in the linear fashion that is when the stress 
level is high sleep quality is poor or sleep is inappropriate. 
They reported those persons to experience high-stress levels 
their sleep is inappropriate.17,18 Insomnia is a sleep disorder 
quite common nowadays. More stressed persons are more 
prone to develop insomnia.18Many researchers did their stud-
ies on students and found that students having inappropri-
ate sleep or poor sleep quality and perceived severe stress 
face problem in their academic achievement. They suggested 
that for students whose sleep quality is inappropriate their 
academic performance is poor.11,12,19 Some other studies re-
ported a negative correlation between sleep disorder and the 
academic performance of students.20,21 When a person faces 
a challenge or stressor certain physiological response occurs 
leading to increased secretion of stress hormones. Stress re-
sponse includes activation of hypo-thalamopituitary-adrenal 
axis and release of adrenaline and cortisol.22,23 Cortisol is a 
steroid hormone secreted from the adrenal cortex is under 
the control of circadian rhythm. Persons whose sleep quality 
is poor or inappropriate their circadian rhythm of cortisol se-
cretion is affected. So a vicious cycle is generated and a neg-
ative impact is observed on the mental health of students.23 
Adjustment in academic load, fear of failure in carrier, re-
petitive assessments and examinations could be the possible 
cause of sleep deprivation in medical students.23

LIMITATION

This study could be more effective if the sample size was 
more. We could not analyze the gender difference in sleep 
quality. This study was conducted in a single institute and 
further studies are essential including multiple institutions. 
We could not able to include other confounding factors like 
the socioeconomic status of subjects that influence the stress.

CONCLUSION

A low grade of stress is essential for performance but the 
high and severe grade of stress is always harmful. This study 
concluded that students who perceive severe grades of stress 
experience poor sleep quality which is harmful to their car-
rier. So necessary counselling is required to cope with the 
stress and to maintain a healthy life. 
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Table 1: Category of Stress
Category Low Moderate High

Score 0-13 14-26 27-40

Grading of stress based on stress score

Table 2: Sleep quality indicators and sleep quality
Sleep quality Appropriate Uncertain Inappropriate

Sleep latency (min) ≤30 31-45 ≥46

Awakening after 5 min (episode) ≤1 2-3 ≥4

Wake after sleep onset (min) 0-20 21-40 ≥40

Sleep efficiency (%) ≥85 65-84 ≤64

Classification of sleep quality

Table 3: Frequency distribution of subjects owing to Stress
Variable Low Moderate High Total

Number (%) Number (%) Number (%) Number (%)

Male 14 (9.7) 64 (44.4) 9 (6.3) 87 (39.6)

Female 5 (3.5) 38 (26.4) 14 (9.7) 57 (60.4)

Total 19 (13.2) 102 (70.8) 23 (16) 144 (100)

Distribution of subjects in different grading of stress

Table 4: Sleep latency
Variable Appropriate Uncertain Inappropriate Total p

Low 15 1 3 19

0.000 
Moderate 77 14 11 102

High 4 3 16 23

Total 96 18 30 144

Sleep quality of subjects based on sleep latency.
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Table 5: Sleep efficiency 
Variable Appropriate Uncertain Inappropriate Total p

Low 15 4 0 19

0.000
Moderate 71 18 13 102

High 8 2 13 23

Total 94 24 26 144

Sleep quality of subjects based on sleep efficiency

Table 6: Awakening after 5 minutes
Variable Appropriate Uncertain Inappropriate Total p

Low 15 3 1 19

0.000
Moderate 75 22 5 102

High 6 5 12 23

Total 96 30 18 144

Sleep quality of subjects based on waking after 5 minutes

Table 7: Wake after sleep onset
Variable Appropriate Uncertain Inappropriate Total p

Low 16 3 0 19

0.000
Moderate 80 19 3 102

High 2 0 21 23

Total 98 22 24 144

Sleep quality of subjects based on wake after sleep onset


