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ARTICLE INFO ABSTRACT

Individuals who are overweight or obese have greater risk of disease compared to those who are in
healthy weight range. Sleep is a recurring state of mind and body, which is distinguished by altered
alertness, relatively inhibits or decreases the sensory activities, voluntary muscle movements during
the rapid eye movement (REM) sleep. The changes during sleep were recorded and monitored using
electroencephalography (EEG), electrooculography (EOG), and electromyography (EMG). The
circadian clock regulates the sleep cycle. Sleep disturbances, especially obstructive sleep apnoea
(OSA) and insufficient sleep duration will affect physical, mental, and social well-being. The sample
consists of 244 college students of B. Pharm, M. Pharm, first 4 years of Pharm D from Shri Vishnu
college of pharmacy in the west Godavari, Andhra Pradesh. The PSQI utilized in assessing sleeping
patterns. BMI calculated using self-reported height and weight. Descriptive statistics, chi-square, and
logistic regression analyses were performed using IBM SPSS 20. The results were, overall sleep
quality rating during the past month was 46.7% (fairly good), 40.2% (very good). No statistically
significant difference in the BMI was found between those who achieved >71.7% and <71.7% overall
grade. The conclusion is, overall data revealed impairment with the sleep duration and patterns of
college students. Poor-quality sleep increases the risk for health problems. This study shows that sleep
disturbances are significantly linked to overweight and obesity. We suggest the need of wellness
programs and health initiatives to promote healthy sleeping habits among college students.

Copyright © 2021. Gupta et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

BMI (Body mass index): The body mass index (BMI) is a
physical measurement which is used to assess an individual’s
total amount of the body fat. The BMI was invented by the
mathematician Belgian polymath Adolphe Quetelet in the
1800s, and sometimes it is known as the Quetelet index. The
BMI can be calculated by dividing a person’s weight in
kilograms (kg) by a person’s height in meters squared (m2). It
is expressed as kg/m2 (1)
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Individuals who are overweight or obese have greater risk of
disease compared to those who are in healthy weight range.
The risk of disease is directly proportional to BMI.
The risks are:

• Type -II Diabetes
• Hypertension
• Asthma
• Atherosclerosis
• Sleep apnea

Waist circumference (WC) is a good indicator of abdominal fat
present and this can be used to indicate health risks.
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WC is usually measured by putting an unstretched tape around
the narrowest level of a person’s waist over light or no
clothing.(2)

For men:

> 94 cm (37 inch) – indicates increased risk
> 102 cm (40 inch) – will substantially increase risk
For women:
> 80 cm (31 inch) – indicates increased risk
> 88 cm (35 inch) – will substantially increase risk

The risk also varies based on ethnicity and health risk are
higher with a lower WC in certain ethnic groups including
Aboriginal, Pacific Islander, South Asian, Chinese and
Japanese populations.(3)

Sleep: Sleep is a recurring state of mind and body, which is
distinguished by altered alertness, relatively inhibits or
decreases the sensory activities, and also decreases the activity
of almost all voluntary muscles during the rapid eye movement
(REM) sleep.(4) It is characterized from wakefulness by a
decreased ability to react to stimuli, but more reactive when
compared to coma or disorders of consciousness. In quiet
waking, the brain utilizes 20% of the total body's energy
consumption, thus this reduction has a remarkable effect on
total energy consumption.(5) During slow-wave sleep, humans
secrete large amounts of growth hormone. All sleep, even
during the day is correlated with secretion of prolactin(6). The
changes occurring during sleep can be recorded and monitored
by using electroencephalography (EEG) of the brain waves,
electrooculography (EOG) for eye movements, and
electromyography (EMG) of skeletal muscle activity.
Simultaneous collection of the data from these is called
polysomnography, and these were performed in a specialized
sleep laboratory.(7)(8) Sleep researchers use simplified
electrocardiography (EKG) to record the activities of the
heart.(8)

The body alternates in sleep periods between two distinct
modes: REM sleep and non-REM sleep. Although REM stands
for "rapid eye movement", this mode includes virtual paralysis
of the body. During sleep, various body systems are in an
anabolic state, which helps to restore the immune, nervous,
muscular and skeletal organizations.(9) The internal circadian
clock regulates the sleep cycle.(10) Person may suffer from
certain sleep disorders like dyssomnias such as insomnia,
narcolepsy, hypersomnia and sleep apnea; parasomnias such as
sleepwalking and REM sleep behavior disorder; and circadian
rhythm sleep disorders. By using artificial light, human sleep
patterns can be altered.(11)

Quality of sleep: The quality of sleep may be evaluated from
both objective and a subjective point of view. Objective sleep
quality refers to how much difficulty in falling asleep and
remaining in a sleeping state for a person, and how many times
the person wakes up during a single night. Poor sleep quality
disturbs the sleep transition cycle between the different stages
of sleep.(12) Whereas subjective sleep quality refers to a sense
of being rested and restored after waking from sleep. A study
by A. Harvey et al. (2002) was found that insomniacs were
more demanding in their sleep quality evaluation than the
individuals with no sleep problems.(13)

Homeostatic sleep tendency must be balanced against the
circadian element for satisfactory sleep.(14)(15) Besides the
messages from the circadian clock, this tells the body it needs
to sleep.(16) The timing is correct when the following two
circadian markers, melatonin and minimum core body
temperature occur after the middle of the sleep episode and
before awakening.(17) Sleep is vital for physical and mental
well-being. Sleep disturbances, especially obstructive sleep
apnoea (OSA) and insufficient sleep duration, affect physical,
mental, and social well-being. College is a time marked by the
difference, when many students experience self-determination
and freedom from direct supervision for the first time when
there is an increase in academic and social pressures, and
erratic schedules. Major changes in lifestyle, such as
inappropriate diets, alcohol consumption, and lack of sleep,
can be pernicious to the student’s well-being. In a study in
which the sleep/wake patterns altered during switching from
high school to college, Carskadon and Davis found a
remarkable decline in the number of hours of sleep, as well as
delay in the onset of night time sleep, as students
metamorphosed to college. In addition to the duration of sleep,
the quality of sleep seems to be altering and having an impact
on college student’s well-being. Although it is well entrenched
that contrast between caloric intake and physical activity are
the major factors accountable for the current obesity problem,
there is emerging corroboration suggesting that other factors
may be principal contributors to the obesity problem. One of
the factors in question is sleep. It has been shown that during
normal sleep, glucose consumption and glucose production
drop simultaneously during the first part of the night and rise
concurrently during the predawn hours. Scheen et al identified,
however, that when the subjects are maintained at rest but
sleep deprived, the pattern of glucose   utilization is changed,
and later the levels of glucose become constant throughout the
night. Following Scheen et al’s landmark study, a number of
studies have shown that the metabolic changes associated with
intervention of normal sleep patterns may contribute to the
development of obesity, cardiovascular disease, insulin
resistance, and diabetes.(18)

Previous studies have suggested the remarkable connection
between sleep disturbance and insulin resistance, in which
short sleep duration and poor sleep quality come up with
increasing risk for metabolic syndrome, impaired glucose
tolerance and type 2 diabetes mellitus. Epidemiologic studies
have also provided the evidence that insufficient sleep can
cause obesity and also weight gain. A cross-sectional
population-based study in the United States reported that
insufficient sleep duration was remarkably associated with all
categories of abnormal body weight like underweight,
overweight, and obesity, whereas longitudinal observation in a
large national cohort of Thai adults didn’t show any significant
association of short sleep duration with underweight.(19)

METHODOLOGY
The sample consists of 244 college students of B. Pharm, M.
Pharm, first 4 years of Pharm D from Shri Vishnu college of
pharmacy in the west Godavari, Andhra Pradesh. Data was
collected between July 2017, and September 2018. The sample
size taken was 244 and 107 were responded.
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Material: The PSQI was utilized to assess sleeping patterns.
The PSQI is a standardized, quantitative measure of sleep
quality with demonstrated high levels of consistency,
reliability, and validity. It is composed of 19 self-reported
questions grouped into 7 component scores. The 7 components
were scored following the algorithm proposed by Buysse et al.
Accordingly, each component score is weighted equally on a
0–3 scale, with lower scores indicating no problems and higher
scores indicating progressively worsening problems as follows:
(1) subjective sleep quality (very good to very bad), (2) sleep
latency ( 15 to > 60 minutes), (3) sleep duration ( 7 to < 5
hours), (4) sleep efficiency ( 85% to < 65% hours sleep/hours
in bed), (5) sleep disturbances (not during the past month to  3
times per week), (6) use of sleeping medications (none to  3
times a week), and (7) daytime dysfunction (not a problem to a
very big problem). The 7 component scores were added to
yield a global score ranging from 0 to 21 that was treated as a
continuous variable.

The reliability of the PSQI global score was satisfactory in our
sample, yielding a Cronbach’s a of .702. For clinical use,
Buysse and colleagues proposed a cut-off score of 5 to indicate
good quality sleep and > 5 to indicate poor sleep quality.
Overweight and obesity were defined as recommended by the
Clinical Guidelines for the Identification, Evaluation and
Treatment of Overweight and Obesity in adults. BMI was
calculated using self-reported height and weight as: weight
(kg)/(height (m))2. A dichotomous variable was created using
BMI  25 as cut-off to identify those exceeding the
recommended weight (overweight and obese). Self-reported
and clinically measured height and weight have been found to
be highly correlated, but with an underreporting bias of about 1
unit. Although self-reported BMI is not recommended as a
clinical tool, it is considered an important health surveillance
tool that is valid for epidemiologic research, in particular with
younger adults.

Method: All data were collected online. We have modified a
few questions to determine the relationship between BMI and
quality of sleep impact on academic performance. Later, a link
was forwarded to the students. Participants were directed to
complete the College Student’s Health Profile Questionnaire.
This survey consisted of questions addressing demographics,
self-reported height and weight, PSQI, academic performance.
107 students were responded among 244 participants. We have
extracted the data from the responses of the students, BMI was
calculated using WHO tool kit. From this we analysed the data
by comparing the BMI and sleep score with academic
performance. As a result, the number of subjects included in
the calculations of the descriptive estimates varied, ranging
from 244 in the calculations of the PSQI global score and 107
subjects included in the calculations of all other components of
the PSQI. Descriptive statistics, chi-square, and logistic
regression analyses were performed using IBM SPSS 20 (IBM
SPSS Statistics for Windows, version 20.0). We use the odds
ratio (OR) and 95% confidence interval (CI) to show the
estimated effect of the PSQI global score and each one of the 7
components on BMI; ORs greater than 1 indicate increased
risk.

RESULTS
Among 107 responders, 67.2% were <66 kg and 32.7% were
>66 kg; 9.3% were < 5.04 meters square and 90.7 were > 5.04

meters; 26.1% students going to bed earlier than 10.00 PM and
73.8% were going to bed after 10.00 PM; 40.2% reported that
they fall asleep within or less than 15 min and 59.8% fall
asleep after 15 min; 51.4% sleeping 6-7 hrs and 33.6%
sleeping > 7hrs; 80.4% students not taken any sleep
medications during the past month and 3% taken three or more
times a week; 60.7%  not felt trouble to be awake during daily
activities during the past month; rating of overall sleep quality
during the past month was 46.7% (fairly good), 40.2% ( very
good); habitual sleep efficiency was very good for >85%.

A total of 2 branches of a college were included 107
students.11.2% were overweight and 0.9% were normal. Obese
class1-35.5%, obese class2-20.5%, obese class3-31.7%. The
students from age groups 18 to 24 year were in the study, in
those 60.7% of the students were female, 39.30% students
were male. No statically significant difference in the BMI was
found between those who achieved >71.7% of the overall
grade compared with those who achieved <71.7%. Students
who achieved >71.7% overall grade are more likely to be
active in their academics (p<0.05), getting optimal sleep
(p<0.05).

DISCUSSION
Our findings showed that students achieved an average GPA of
71.7%. Not all studies have found a positive relationship
between BMI and academic performance; some studies
suggest that there is no relationship and others show an inverse
relationship. One study confirmed this finding; they showed
poor academic achievement strongly linked with short sleep
duration that correlated with somnolence, which leads to
reduce attention. Our study demonstrates that no correlation
exists between consuming fast food and academic
performance, but other studies have shown that having too
much junk food and an unhealthy diet affecting academic
performance by decreasing it and limiting the amount of
information to the brain. Our study’s strengths include the
assessment of the factors that may affect academic
performance and deviations in BMI, which includes
socioeconomic status, dietary habits, sleeping habits, and
physical activity.

CONCLUSION

The present study was done in a small population because of
which the correlation between BMI and PQSI may not be
proven in a statistical way. The extension of the study is
requested to get a clear picture of relation. The most of the
results were correlated with other studies done in other areas.
We feel that such a study needs to be done in college and
school students so that Although it is well established that an
imbalance between caloric intake and physical activity are key
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factors responsible for the current obesity problem, there is
growing interest in studying the environmental and
behavioural factors that may be contributing to the problem.
Emerging evidence suggests an association between body
weight and problems in sleeping patterns, particularly its
duration and quality. Furthermore, research studies exploring
the association between sleep and BMI among adolescents
suggest that the relationship is complex. In many studies sleep
duration and disturbances are combined to estimate sleep
quality, making it difficult to evaluate their independent effects
on BMI. We used the PSQI global score and its 7 individual
components (i.e., subjective quality, latency, duration,
efficiency, disturbances, medication, and daytime dysfunction)
to examine the sleep patterns of college students and to
evaluate the relationship between the different components of
sleep quality and overweight/obesity. Overall, the data
revealed a major problem with the sleep pattern of college
students. In addition to short sleep duration, college students
experienced fragmented sleep, as well as poor sleep quality as
measured by the PSQI.

Consistent with the hypothesis that sleep fragmentation may be
responsible for increased body weight, our results show that
after controlling for age and sex, sleep duration was not a
significant predictor for BMI, but sleep disturbances were.
Probing further, we also found an interaction between sleep
disturbances and age suggesting that as students age, sleep
disturbances may have a larger effect on BMI. That is,
regardless of the amount of time spent sleeping, sleep
disruptions may have a significant influence on weight, and
this influence may be augmented by age. These findings are
consistent with the hypothesis that sleep restrictions alter the
circulating levels of metabolically relevant hormones such as
leptin and ghrelin, resulting in alterations of glucose
homeostasis and appetite regulation. On the other hand, the
interaction effect of age and sleep disturbances is congruent
with evidence showing age-related changes in sleep timing and
structure. Our results suggest a need to attend to the quality of
sleep, particularly in young adults. Furthermore, there is
evidence that sleeping problems for many adult insomniacs
begins early in life. In addition to effects on grades and daily
activities, poor-quality sleep puts college students at risk for
health problems of long-lasting consequences, including
excessive body weight. In turn, excessive body weight brings
with it an increased risk for diabetes, cardiovascular disease,
and some cancers.

Excess body weight has also been associated with nonfatal
disorders that impact the patients’ quality of life, such as
osteoarthritis and asthma. In the near future, the increased
morbidity associated with excess body weight may have a
negative impact on life expectancy, as suggested by Calle et al.
Calle et al’s study of more than 1 million American adults
found that among people who never smoked, heavier men and
women had a higher mortality risk from all causes, whereas
those with a BMI < 25 had the lowest mortality risk. Estimates
based on current trends in the age of onset of excess body
weight suggest that chronic conditions and disabilities
associated with excess weight may increase dramatically in the
younger generations, with negative consequences to their
quality of life and life expectancy. A large proportion of
college students experience sleep disturbances. This study
shows that sleep disturbances are significantly linked to
overweight and obesity. Our findings suggest the need to
expand efforts of wellness programs and health initiatives to

promote healthy sleeping habits among college students. These
initiatives ought to also include educational components
supporting healthy eating and physical activity among college
students, emphasizing their intricate relationship, as well as the
health benefits associated with undisturbed sleep.
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