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Abstract

As we all are aware about the fact that proper Sleep is vital for the body
and mind. But unfortunately there are sufficient gestures or adequate
information about the relationship between sleep quality, stress and
academic performance in the literature of medical sciences. This study
was performed to determine the association and prevalence of stress
with sleep quality among young adults of college going students in India.
A study was done among 220 medical students of Index Hospital and
Research Centre Indore using a random sampling technique. All students
get intimated about an electronic self-administered questionnaire was
used about the current standard and overall grade point average, and
other demographic and lifestyle factors. Kessler Psychological Distress
Scale (K10) and Pittsburgh Sleep Quality Index (PSQI) were used to assess
the stress and sleep quality. The total students who experienced some
level of psychological stress were 64.8%. The prevalence of poor quality
sleep was observed 73.4%. Study shows strong correlation between poor
quality sleep and sleep (Cramer’s value was obtained V=0.259, P <0.001)
and daytime naps (P = 0.027) and the observation clarified that the
significant predictor of poor sleep quality is elevated stress. Increased
stress levels were closely and adequately significant with the poor quality
sleep in the observation no sort of correlation or a vital significance was
observed with the academic performance. For future concern, as the fact
our study was very small and we robustly recommend future work should
be done on a large scale based sampling and we wish to establishing
courses through myriad platforms focusing on guiding and educating the
students about dynamic sleep, hygiene and last but not the least with
harsh and day to day frustrated and stressful surrounding.
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INTRODUCTION

In human physiology sleep is considered an
essential therapeutic part and it is considered as
pivotal and very important for normal functioning,
mental health and good quality of life!"). Although sleep
is a vital process, we still do not fully understand why
we sleep, what induces sleep, what induces
wakefulness and how many hours are needed to
achieve restorative sleep. Learning, memory
processing, cellular repair and brain development are
among the most important functions of sleep®®. In
neuroscience sleep deprivation has a wide range of
ruined effects on human system and is associated with
fatigue, daytime sleepiness and declined
neurocognitive performance®. Cognitive performance
in students, including concentration and estimated
efforts to complete tasks, is negatively affected by
sleep deprivation®®. The prevalence of poor sleep
quality varies from country to country.

Of note is the observation that significant inter
individual differences exist in neurobehavioral
responses to sleep deprivation that are not
attributable to variations in sleep history. Recent
functional brain imaging studies on experimentally
sleep-deprived subjects have confirmed these
findings"*.

There are three ways through which partial sleep
deprivation can occur. The first involves preventing
sleep from being physiologically consolidated and is
referred to as sleep fragmentation, which can occur in
certain sleep disorders (e.g., untreated obstructive
sleep apnea). During sleep fragmentation, the normal
progression and sequencing of sleep stages is typically
disrupted to varying degrees, resulting in less time in
consolidated physiological sleep, relative to time in
bed. The second type of partial sleep deprivation
involves loss of specific physiological sleep stages and
is, therefore, referred to as selective sleep stage
deprivation. This is presumed to be less common than
the other types, but prevalence estimates do not exist
for any type of sleep restriction. Selective sleep stage
deprivation can occur if sleep fragmentation is isolated
to a specific sleep stage (e.g., when apneic episodes
disrupt primarily one stage of sleep such as REM sleep,
or when medications suppress a specific sleep stage).
Studies in humans half a century ago first
demonstrated that sleep occurs in two distinct states:
rapid eye movement (REM) sleep and non-REM
(NREM) sleep (Aserinski and Kleitman, 1953). These
sleep states exist in human fetuses and newborns,
although their earliest age of appearance is
controversial (Curzi Dascalova et al, 1988;
Curzi-Dascalova and Challamel, 2000, Mirmiran et al.,
2003a, Peirano et al., 2003).

The third type of partial sleep deprivation is sleep
restriction, which is also referred to as sleep debt,
whichis characterized by reduced sleep duration. Sleep

restriction is the focus of this review because it is
common, it relates to the fundamental question of
how much sleep people need and there is considerable
experimental evidence of its neurobehavioral and
physiological effects. Of particular interest are the
questions of what changes when sleep is steadily
reduced from 8 hours' to 4 hours' duration each day
(i.e., the range many people experience sleep
restriction) and whether there are cumulative dose
response effects of this reduction on sleep physiology
and waking functions™.

Studies using chronically catheterized fetal animals
and imaging of the human fetus have emphasized the
similarities between fetal and postnatal sleep states
(Richardson et al., 1994, Morrison et al., 1997, Czikk et
al., 2001, Czikk et al., 2002, Morrison et al., 2005). The
current concept regarding REM sleep is that there is a
controlling network composed of several areas of the
forebrain and that brainstem structures may be
responsible for its final expression (Pace-Schott and
Hobson, 2002, McCarley, 2007). With respect to the
development of NREM sleep, it also requires the
establishment of a specific network of excitatory and
inhibitory neural components, that includes the
formation of thalamocortical and intra cortical patterns
of in narration (Curzi-Dascalova and Challamel, 2000,
Pace-Schott and Hobson, 2002, McCarley, 2007).

MATERIAL AND METHODS

This study was performed to determine the
association and prevalence of stress with sleep quality
among young adults of college going students in India.
A study was done among 220 medical students of
Index Hospital and Research Centre Indore using a
random sampling technique. All students getintimated
about an electronic self-administered questionnaire
was used about the current standard and overall grade
point average and other demographic and lifestyle
factors. Kessler Psychological Distress Scale (K10) and
Pittsburgh Sleep Quality Index (PSQIl) were used to
assess the stress and sleep quality.

Students who were having psychiatric problems
were excluded. The sample size required for this study
was calculated as 220 participants for 97% confidence
level and a margin of error of 3%, the calculations were
made using the Raosoft sample size calculator™. The
randomly ask students in both female and male section
to fill the questionnaire using Google forms and
consisted of three parts: the first part inquired about
demographic information, habits and educational
achievement. The second part was used to assess the
stress using Kessler Psychological Distress Scale (K10),
developed by Kessler and colleagues™ This instrument
has been applied extensively in many epidemiological
studies to estimate current (1-month) distress and
severity associated with psychological symptoms. The
K10 questionnaire was observed to have excellent
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psychometric properties with a Cronbach’s a of 0.94, it
composes of ten items; each item has five response
categories. “none of the time” “a little of the time”
“some of the time” “most of the time” and “all of the
time”. The scores ranged from 10-50 and classified
according to the following: <20 are likely to be well,
from 20-24 were classified as mild, from 25-29 were
classified as moderate, 30 and more are likely to have
severe stress. The last part was to measure the quality
of sleep using Pittsburgh Sleep Quality Index (PSQI)™,
which is the gold standard questionnaire for assessing
subjective sleep quality and has been validated in both
clinical and nonclinical populations™**. Only,
self-rated questions are included in the scoring. Each
component has a score range of 0-4, 0 indicates no
difficulty, whereas 4 indicates sever sleep difficulty.
The seven component scores are then added to one
global score, which ranges from 0-21, where “0”
indicates no difficulty at all and “21” indicates severe
difficulties.

RESULTS AND DISCUSSIONS

The variation in the prevalence of poor sleep
quality reported in previous studies could be due to
the difference in the study population or the different
assessment methods used to measure sleep quality.
Some reported reasons by students for having
difficulty sleeping in our study include, stress,

over thinking, studying, coffee consumption and
family-related issues. The availability and use of
stimulants (like coffee) are related to changes in sleep
patterns, an essential modifiable lifestyle risk factor for
students. Caffeine is the most popular psychoactive
substance used globally. According to a recent
systematic review of epidemiologic research and
randomized clinical trials, caffeine use has been found
to harm both subjective and objective sleep quality.

According to this review, caffeine was associated with
perceived sleep quality, decreased total sleep time and
efficiency and prolonged sleep latency™.

The results of this study highlighted a high
prevalence of stress, anxiety and depression among
healthcare students. Anxiety was reported by half of
students, stress affected nearly three-quarters and
depression affected one-third of participants. Our
findings, which indicate a higher prevalence of stress,
are consistent with previous research among Indian
medical students but greater than what was reported
globally (31.0-64.0%). Participants in the study
reported high levels of anxiety and depression "%,
The depression rate is consistent with the national and
international rates among medical students and the
anxiety level was comparable to the documented
prevalence in earlier studies among medical students
worldwide and in India. This study also confirms that
stress level is significantly associated with poor sleep
quality.

Psychological distress considered as a triggering
factor for sleep disturbance. In response to stressors,
physiological changes take place to help the body
coping with the situation. However, chronic activation
of these stress responses, which include the
sympathetic-adrenal-medullary axis and the
hypothalamic-pituitary-adrenal axis, can give rise to
the persistent production of epinephrine and cortisol,
which called stress hormones™™?%. Similarly, sleep
deprivation can affect the circadian rhythm of cortisol
secretion.

The PSQlI demonstrated robust known-group
validity based on both proposed cut-off points and
other sleep disorder assessments. In addition, the
discrimination between good and poor sleepers was
found according to different cut-off scores of
psychological or medical variables. These results were
further confirmed by regression analyses which
revealed that depression, anxiety and stress predicted
poor sleep quality™?**!. However, few studies
performed ROC curve analysis and future investigation
should test the critical points for distinguishing poor
and good sleepers, especially when a multidimensional
factor structure is proposed also confirmed
known-group validity of AIS in different target
populations???, of ISI for different criteria, of MSQ
subscales in detecting hypersomnia and insomnia
problems (or compared to PSQl, of JSS-4 in proposing
normative values and of LSEQ and SLEEP-50 as
standardized tools for screening multiple sleep
complaints. Importantly, for both AIS and ISI the
proposed cut-off values allowed for the discrimination
between insomniacs and non-insomniacs with an
objective confirmation using actigraphic data®*’.
However, only 9 out of the 21 studies included
performed the ROC curve analysis, thus not only
limiting the possibility of testing the sensibility and
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Table 1: Students’ demographics

Characteristics levels n percentage
Gender Male 165 50.6
Female 161 49.4
Marital status Singlr 320 98.2
Married 4 1.2
Divorccd 2 0.6
Living with family yes 299 91.7
No 27 8.3
Aeademic year second 80 245
Third 65 19.9
Fourth 60 18.4
Fifth 63 19.3
Sixth 58 17.8
Academic score 7.76-5 60 18.4
(GPA out of 5) 4.51-4.75 73 22.4
4.01-4.50 105 32.2
3.51-4-00 61 18.7
<3.50 27 8.3
Caffeine consumption daily 165 51.2
Weekly 72 22.1
Prior examinartiob 53 16.3
Only
Never 34 10.4
Table 2: PSQI components
components levels n percentage
sleep < 15min 122 37.4
16-30 min 100 30.4
31-60 min 64 19.6
>60 min 40 12.3
Sleep quality very good 41 12.6
Fairly bad 150 46.0
Very bad 41 12.6
Sleep duration >7h 86 26.4
6-7h 83 25.5
5-6 h 80 24.5
<5h 77 23.6
Use of sleep medication yes 56 17.2
No 270 82.8

specificity of original cut-off points in different cultures
and population but also of comparing different tools
with each other in terms of validity. Future studies are
needed to bridge this gap. In a similar way, the ESS
demonstrated a strong ability to detect individuals
with differences in daytime sleepiness, such as OSA
and narcolepsy patients”®*. In addition, we found
four articles which clearly demonstrate a
responsiveness of the ESS to CPAP treatment with a
significant drop in the total score, suggesting that the
ESS is able to discern the severity of OSASE%*3233],
However, in our review we did not find any study that
performed a ROC curve analysis in order to test the
cut-off points for the detection of the EDS: these types
of studies are recommended.

Stress: The mean stress score among the students was
27+8.66 and the overall students who experienced
stress were 64.8%, 21.76% of them had been observed
by mild stress, 17.2% were found in moderate stress,
and 27.89% were found in severe stress. No sound
statistically significant difference between stress level
and gender was observed (P = 0.198), marital status (P
=0.387), living with family (P = 0.590).

Demographics: The total students who experienced
some level of psychological stress were 64.8%. The
prevalence of poor quality sleep was observed 73.4%.

Study shows strong correlation between poor quality
sleep and sleep (Cramer’s value was obtained V =
0.259, P <0.001) and daytime naps (P =0.027) and the
observation clarified that the significant predictor of
poor sleep quality is elevated stress. The total
responses were 220 medical students that responded
and completed the questionnaire, 56.3% of them were
males. The mean age of the participants was 23.27+1.7
years. Students’ demographics demonstratedin (Table
1).

Quality of Sleep: The Chi-square test of independence
showed a strong association between stress and poor
sleep quality (value of Cramer’s V = 0.371, P<0.001).
Logistic regression showed that Kessler score was a
significant predictor of PSQl score (£ =0.155, OR =
1.167,95% Cl11.036-1.315, P =0.011). The mean global
PSQl score was 7.41%3.66. The prevalence of poor
sleep quality (total PSQI score = 5) was 76.4% (n = 2
49). There was a significant difference between sleep
quality and caffeine consumption (P = 0.007).
Otherwise, there was no apparent significant
difference with sleep quality and the academic year (P
=0.693) nor living with family (P = 0.067).

Further analysis did not reveal any statistical
significance between the quality of sleep and GPA (P =
0.413). The students who estimated their sleep quality
as very good sleep quality were 41 (12.6%), fairly good
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150 (46%), fairly bad 94 (28.8%), very bad 41 (12.6%)
students. Of the PSQI, the subjective sleep quality,
sleep latency, sleep duration and use of medications
are shown in (Table 2).

CONCLUSION

Increased stress levels were closely and
adequately significant with the poor quality sleep in
the medical students. And as per the standards of our
observation no sort of correlation or a vital significance
was observed with the academic performance. For
future concern, as the fact our study was very small
and we robustly recommend future work should be
done on a large scale based sampling and we wish to
establishing courses through myriad platforms focusing
on guiding and educating the students about dynamic
sleep, hygiene and last but not the least with harsh and
day to day frustrated and stressful surrounding.
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