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ABSTRACT

Introduction: A quality night sleep is essential for physical,
cognitive, and emotional well-being. The amount of sleep may
have an effect on both weight and metabolism. In India, for the
last few years, decline in sleep duration has been noted with
an average sleep duration of seven hours per night and one-
third sleeping less than seven hours per night. Televisions and
smartphones which came into households as remarkable source
of information and entertainment has caused the voluntary
sleep restriction.

Aim: To evaluate the sleep quality, Body Mass Index (BMI) and
Blood Pressure (BP) of the healthcare students and also to find
the correlation of sleep quality with BMI and BP.

Materials and Methods: The present cross-sectional study
was conducted on 138 healthy males and females healthcare
students residing in hostel premises of Yenepoya (Deemed to
be University), Karnataka, India from November to December
2021. Pittsburgh Sleep Quality Index (PSQI) questionnaires
administered to assess the sleep quality by adding the seven
components of PSQI score ranging from 0-21. A weighing scale,
sphygmomanometer, and stadiometer instruments were used
to record the weight, BP and height. Data were computed in

INTRODUCTION

Sleep deprivation causes issues with memory, attention, mood
regulations [1], thought, motor responses to stimuli [2], and
performance at work or college [3]. During college time, students
experience freedom from parental supervision for the first time, also
there is a burden of greater academic and erratic schedules [4,5].
Many factors such as unbalanced diet, detrimental habits as alcohol
intake, smoking, and lack of sleep, prolonged mobile use can harm
the students’ well-being [6-8].

Using cell phones at night is common among children and adults as
reported by them [9,10]. It has become a serious barrier to health
development [11,12]. Sleep is a critical modulator of neuroendocrine
function and glucose metabolism in children and in adults [13,14].
Short sleep alters metabolic as well as endocrine function which leads
to reduced glucose level, decreased insulin sensitivity [15,16], increase
in night time concentrations of cortisol [17,18] and decreased leptin
levels. Cortisol is widely known as the “stress hormone.” However, it
has many important effects and functions throughout the body, aside
from regulating the body’s stress response. The exact way in which
cortisol regulates BP in humans is unclear. However, elevated levels of
cortisol can cause high BP, and lower-than-normal levels of cortisol can
cause low BP. All of this results in more hunger and appetite [19]. So,
short sleep duration is causing increased BMI and increased BP [20].

International Business Management (IBM) Statistical Package
for Social Sciences (SPSS) software version 23.0 to analyse
descriptive and inferential statistics.

Results: The mean age in present study was 23+0.72 years and
71 (51.4%) belonged to 22-23 years, majority 112 (81.2%) were
female students. In present study, moderately obese students
(83.15+0.72) and severely obese (35.39+0.10) had mean
sleep score of 6.00+3.46 and 11, respectively indicating poor
sleep quality. The underweight (16.91+1.17), normal weight
(21.49+2.04) and overweight (26.49+1.48) had mean sleep
score of 3.08+1.62, 3.08+1.12 and 4.66+3.05 respectively,
which indicated good sleep quality. Students with hypotension,
normal BP and hypertension stage-1 showed mean sleep score
of 3.52, 2.71 and 4.77 respectively, showing good sleep quality.
A statistically significant positive correlation of BMI was found
with SBP (r-value 0.273, p-value 0.001) and DBP (r-value 0.181,
p-value 0.033).

Conclusion: The BMI and BP were positively correlated with
sleep quality. Therefore, creating awareness among healthcare
students on healthy lifestyles such as exercise, healthy
sleep and regular health supervision is essential to prevent
prehypertension and maintain normal BMI status.

Keywords: Healthy lifestyle, Height, Hypertension, Weight

Sleep patterns among adolescents have been changing over
recent decades, accompanying the social constraints, the increase
of interaction with peers, school requirements and extracurricular
activities. High BP during childhood acts as an indicator for the
prevalence of coronary artery disease during adulthood [21]. In adults
both hypertension and coronary artery disease have been associated
with short sleep duration. According to World Health Organisation
(WHO), hypertension is one of the main causes of premature death
worldwide [22]. According to worldwide data, in India 20.6% of men
and 20.9% of women are suffering from hypertension in 2005 and
at these rates for hypertension is expected to go upto 22.9% for
men and 23.6% women, respectively by 2025 [23,24].

So, in view of significantly increasing BMI and prevalence of
hypertension in relation to short sleep duration among medical
college student, this study was planned. Additionally, epidemiological
studies have repeatedly shown that excessive sleep is statistically
associated to both morbidity and mortality [25,26] and no studies on
the relationships between sleep quality, BMI, and BP were carried
out in Karnataka.

Chronic partial sleep deprivation causes feelings of fatigue which may
lead to reduced physical activity. Sleep deprivation may also have
neuro-hormonal effects that increase caloric intake [27]. In addition
to maintaining normal brain functioning, sleep has an important
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role in controlling the functions of many other body systems, and
this becomes very evident in a state of sleep deprivation [28].
Therefore, sleep is a critical modulator of neuroendocrine and
glucose metabolism function. Hence, present study was conducted
to evaluate the sleep quality, BMI and BP of the healthcare students
and also to find the correlation of sleep quality with BMI and BP.

MATERIALS AND METHODS

A cross-sectional study was conducted in Yenepoya (Deemed to be
University), Karnataka, India, from November to December 2021.
Ethical approval was obtained from Ethics Committee-2, Yenepoya
(Protocol No: YEC2/795). The principles of the Declaration of
Helsinki guidelines adopted to conduct the study. Informed consent
from the participants was obtained.

Inclusion criteria: Healthy male and female undergraduate students
of physiotherapy, pharmacy, nursing residing in hostel premises
between age group of 18-25 years were included.

Exclusion criteria: Healthcare students with a history of long
term intake of medication for any acute or chronic illness causes,
history of hypertension, those who have taken tea or coffee or
heavy breakfast, exercised within 30 minutes of BP monitoring were
excluded from the study.

Sample size calculation: The sample size was calculated using a
single population proportion with 95 percent power and a level of
significance of 5%, as recommended by Bisht RS et al., [29]. G* power
was used in the calculation and sample size was calculated of 138.

Study Procedure

The demographic characteristics of the participants included
age, gender, hours of sleep, family history of hypertension, co-
morbidity, smoking habits, alcohol consumption, physical activity,
and medication history. The sleep quality of the participants was
measured by using PSQI [30,31]. It consists of seven components:

e Subjective sleep quality,

e Sleep latency,

e Sleep duration,

e Habitual sleep efficiency,

e Sleep disturbances,

e Use of sleeping medications,

e Daytime dysfunction over the last month.

Each item is weighted on a 0-3 interval scale. The global PSQI score
is then determined by adding the results from each of the seven
components, yielding a total score ranging from 0-21, with score
<5 indicating better sleep quality and a total score of “5” or more
indicating poor sleep quality.

The weighing scale, sphygmomanometer, and stadiometer instruments
were used to assess the participants’ weight, BP, and height. The
weight of the participants was taken while wearing only the most basic
attire, such as bare feet and light clothing. A stadiometer was used to
measure height with the person barefoot, the heels, hip, shoulder and
the head in a neutral position. BMI was calculated by dividing weight
in kg by body height in metres squared (kg/m?). BMI of students were
classified according to body type classification for health ministry and
diabetes foundation of India in 2015 which consists of normal weight
(18.5-<24.9), overweight (25-<29.9), moderately obese (30-<34.9),
severely obese (35-<39.9) very severely obese (>40 kg/m?) [32].

Participants were informed to sit for atleast five minutes in a quiet
room while measurements were taken, preferably in a sitting
position. The researchers classified the participants’ BP as normal
(SBP 120 mmHg, DBP 80 mmHg), elevated (SBP 120-129 mmHg,
DBP 80 mmHg), hypertension stage 1 (SBP 130-139 mmHg,
DBP 80-89 mmHg), hypertension stage 2 (SBP 140 mmHg or higher,
DBP 90 mmHg or higher), and hypertension crisis (SBP >180 mmHg,
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DBP >120 mmHg) according to the recommendation of the
American Heart Association [33].

STATISTICAL ANALYSIS

Data were computed in IBM SPSS software version 23.0. Descriptive
statistics of sleep quality and BMI were analysed in terms of frequency
and percentage. Systolic BP (SBP) and Diastolic BP (DBP) of the
male and female were summarised by mean and standard deviation.
Karl Pearson’s Correlation coefficient was used to identify correlation
between sleep qualities, BMI and BP. Chi-square test was used to
study the association of sleep quality with demographic characteristics
of the participants.

RESULTS

In present study, the mean age of the 138 participants was 23+0.72
years and 112 (81.2%) were female students. The 32 (23.2%),
56 (40.6%), 46 (33.3%), and 4 (2.9%) had 5-6 hours, 7-8 hours,
9-10 hours, and 11-13 hours of sleep, respectively. None of them
had history of hypertension, or smoking history. A total of 104 (75.4%)
did not report any history of hypertension in the family and 136 (98.6%)
did not have any chronic illness. Two (1.4%) reported that they had
been suffering with asthma since childhood. A total of 96 (69.6%)
had no interest in daily exercise and 133 (96.4%) did not have any
medication history, while 2 (1.4%) were taking medication for asthma,
and 3 (2.2%) were taking antianxiety medication. A significant
association found between sleep quality score with hours of sleep as
the calculated value was <0.05 level of significance [Table/Fig-1].

S. Demographic Mean sleep
No. variables n (%) quality score %2 df | p-value
1 Age in years
18-19 2(1.4) 4.50
20-21 31 (22.5) 3.47
1.28 3 0.733
22-23 71 (51.4) 3.40
24-25 34 (24.6) 3.58
2 Gender
Male 26 (18.8) 3.80
0.002 1 0.962
Female 112 (81.2) 3.46
3 Sleep duration (hours)
5-6 hours 32 (23.2) 4.53
7-8 hours 56 (40.6) 3.32
9.191 3 0.023*
9-10 hours 46 (33.3) 3.19
11-13 hours 4(2.9 2.25
4 History of hypertension in their family
Yes 34 (24.6) 4,02
1.367 1 0.242
No 104 (75.4) 3.36
5 Chronic ilinesses
Yes 2 (1.4) 3.50
1.194 1 0.274
No 136 (98.6) 3.52
6 Habit of taking alcohol
Yes 2 (1.4) 6.00 0.274
1.194 1
No 136 (98.6) 3.49
7 Doing any exercise
Yes 42 (30.4) 4.02
1.684 1 0.194
No 96 (69.6) 3.31
8 Taking any medications
Yes 5 (3.6) 4,02 0.241
1.377 1
No 133 (96.4) 3.31

[Table/Fig-1]: Association of demographic variables with mean sleep quality score.
Level of significant=<0.05, df=Degree of freedom, *=significant

Pearson’s Chi-square test (x?)
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The moderately obese students (33.15+0.72) and severely obese
(85.39+0.10) had mean sleep score of 6.00+3.46 and 11, respectively
indicating poor sleep quality. The underweight (16.91+1.17), normal
weight (21.49+2.04) and overweight (26.49+1.48) had mean sleep
score of 3.08+1.62, 3.08+1.12 and 4.66+3.05, respectively, which
indicated good sleep quality. The association between BMI and
sleep score was not statistically significant [Table/Fig-2].

Mean Mean sleep
BMI f (%) BMI+SD scorexSD p-value
Underweight 36 (26.08) 16.91+1.17 3.08+1.62 0.10
Normal weight 86 (62.31) 21.49+2.04 3.08+1.12 0.25
Overweight 12 (8.69) 26.49+1.48 4.66+3.05 0.43
Moderately obese 3(2.17) 33.15+0.72 6.00+£3.46 0.22
Severely obese 1(0.72) 35.39+0.10 | 11.00+0.00 -

[Table/Fig-2]: Association of Body Mass Index (BMI) classification and mean sleep

score.
Severely obese was one sample found in the study, value is not obtained

The mean sleep score of hypotension, normal BP and hypertension
stage-1 indicated good sleep quality. There was no significant
association found between BP and mean sleep scores. None of
the participants had hypertension stage-Il or hypertension crisis
[Table/Fig-3].

Mean BP+SD Mean sleep
Blood Pressure (BP) (mmHg) scorexSD p-value
107.76+4.78
Hypotension 3.62+2.25 0.474
63.63+4.92
120.00+.00
Normal BP 2.71£2.02 0.574
80.00+.00
130.00+.00
Hypertension stage 1 4.77+3.63 0.086
90.00+.00

[Table/Fig-3]: Association of Blood Pressure (BP) and Mean sleep score.

A positive correlation of sleep quality was found with SBP and DBP,
BMI but was not statistically significant. A statistically significant
positive correlation of BMI was found with SBP (r-value 0.273,
p-value 0.001) and DBP (r-value 0.181, p-value 0.033) [Table/Fig-4].

Parameters Correlation (r) p-value
SBP 0.146 0.086
Sleep quality DBP 0.098 0.254
BMI 0.162 0.058
SBP 0.273 0.001**
BMI
DBP 0.181 0.033*

[Table/Fig-4]: Correlation of sleep quality with Blood Pressure (BP) and Body Mass
Index (BMI).

p<0.05 level of significant®, p<0.01 level of significant™
Karl Pearson correlation coefficient®; SBP: Systolic blood pressure; DBP: Diastolic blood pressure

DISCUSSION

A total of 138 samples were examined for anthropometric
measurements like weight and height, as well as participants’ early-
morning BP readings. Moderately obese students and severely
obese had mean sleep score of 6 and 11 respectively indicating
poor sleep quality. The underweight, normal weight and overweight
had mean sleep score of 3.08+1.62, 3.08+1.12 and 4.66+3.05
respectively, which indicated good sleep quality. Students with
hypotension and hypertension stage-1 had mean sleep score of
3.52 and 4.77 respectively, showing good sleep quality. In contrast
to normal BP and stage 1 hypertension, the mean sleep score of
hypotension showed good sleep quality.

A recent study done on healthcare students in the context of BMI, BP
and sleep, indicated shorter sleep duration was highly significantly
associated with higher BMI and with higher SBP. Sleep duration
was also significantly associated with DBP in both male and female
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student participants [29]. A longitudinal study revealed that longer
sleep duration and increased BP were found in females, but no
significant association was found for males, and sleep durations
shorter than 8 hours were found to be associated with increased
hypertension [8,14].

In the last two decades, high BMI has become one of the biggest
public health problems worldwide. BMI greater than 25 kg/m? in the
general population has been well-documented as a risk factor for
cardiovascular, metabolic, and musculoskeletal diseases [34]. In the
present study, 80.4 percent had good sleep quality, and 19.6 percent
had poor sleep quality. There are supportive studies where, 81.5,
73.2, 64.84, and 52.4 percent of participants had good sleep quality
[35-39]. In contrast to the present study, 65.9 percent had poor
sleep quality and 35.1 percent had good sleep quality.

A variety of advantageous outcomes, like improved health, reduced
daytime sleepiness, enhanced well-being, and better psychological
functioning, are related to high-quality sleep. One of the distinguishing
characteristics of persistent insomnia is poor sleep quality [40].
Despite the fact that the concept of sleep quality is widely used,
a review of the empirical literature suggests that it is not yet fully
understood. In the present study, a statistically significant association
was found between hours of sleep and the sleep quality scores of
the participants. It could be due to the usage of smartphones at
night being higher among medical students as they are busy during
the morning on clinical duty and they spend more on the completion
of academic requirements at night [40].

No other demographic was associated because the majority of
participants were from one hostel premises. A study has shown that
there is a significant association between the duration of sleep and
BMI and BP [41,42]. Our measure of sleep assessment is based on
self-reported sleep quality as per the PSQI. However, many studies
conducted previously to assess sleep quality used the same tool,
which has shown better sleep quality measurement worldwide.

Limitation(s)

The present study was conducted only in hostel premises, and
the majority of the female healthcare students were included to
assess the sleep quality. Studies need to be conducted across the
institutions to generalise the results to the target population.

CONCLUSION(S)

Present study found overweight, moderate obesity and severe
obesity had shown poor sleep quality. Good sleep quality found
with normal BMI and underweight and hypotension, normal blood
pressure and hypertension stage-1. A positive correlation of sleep
quality was found with SBP and DBP, BMI but was not statistically
significant. Subsequent follow-up of sleep quality, weight gain and
blood pressure measurement over time would be ideal for combating
promotion of healthy sleep among the healthcare students.
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