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ABSTRACT

Introduction: Elevated body composition is associated with
many health hazards and it is also strongly associated with
sleep habits of individuals.

Aim: To compare body composition and sleep habits between
male and female students.

Materials and Methods: A total of 500 subjects (N=500) were
chosen using a convenience sampling technique, Male students
(N=250) and female students (N=250). Body composition was
measured using Bioelectric Impedance Analyser, Sleep habits
were measure with Pittsburg Sleep Quality Index (PSQI) and
Epworth Sleepiness Scale (ESS). Independent sample t-test

INTRODUCTION

A persons’ health subsequently depends upon the level of his
body composition. It consist percentage of fat, bone, water, and
muscle. Many health consultants around the world agreed that
there is a health danger if the level of fat is too high in the human
body. Presently it is clear that the factors of body composition are
wide and involve multiple interfaces of cultural, environmental,
social and lifestyle factors. A high level of fat percentage associated
with a threat for health problems for stance high blood pressure,
high blood cholesterol, diabetes, and sleeping disorder. Numerous
studies found that there is an effect of sleep on body composition.

Sleep is a natural process that allows the body and brain to rest
and recover. Irregular sleep patterns, inadequate sleep quality, and
insufficient sleep play a significant role to determine the health status
of individuals. Quality of sleep is not only effective as an indicator
of health but also a key component of quality of life [1]. American
adults reported around 27.5% to 29.1% short sleep duration [2].
Numerous studies have investigated the relationship between
obesity and sleep. Sleep apnea has an estimated prevalence of
9% to 28% among females and 27% to 34% among males, 30
to 70 years of age [3]. Every person requires sleep; both genders
experiences sleep differently throughout their lifetimes. They face
different challenges to sleep. Females are more prone to insomnia,
while males are more likely to suffer from a sleep disorder like sleep
apnea and snoring. Galland BC et al., reported poor sleep quality
by 56% of participants and were more common in girls (63.1%)
than in boys (44.5%), and sleep hygiene was significantly worse
in females [4]. The symptoms for insomnia prevalence increased
in females from 3.4% to 12.2% and in males from 4.3% to 9.1%
[5]. The studies on sleep and body composition in the Saudi region
on adolescent found that there is an inverse relationship between
poor sleep duration (less than seven hours per day) and obesity/
overweight [6,7]. Mahfouz MS et al., revealed that university female
students have poor sleep quality (69.1%) as they slept a mean
of 4.77 hours/night [8]. In particular, epidemiological studies had
shown a contrary correlation between sleep duration and BMI [9].
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was used to compare body composition and sleep habit for
male and female students.

Results: The result showed that there is a significant difference
between male and female students for the Body Mass Index
(BMI), body fat, total body water, except PSQI and ESS.
Whereas, no significant difference existed between male and
female students to PSQI and ESS for sleep habits.

Conclusion: Sleep habits also need further commitment
towards the factors that may obstruct with good quality of sleep.
Authors may develop evidence-based strategies according
to the individual need for prevention of obesity and abnormal
sleep habits.
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Sleep medicine in Saudi Arabia emphasising that there are many
demands for further sleep studies to discuss the issues on the
prevalence of numerous sleep disorders amongst Saudi population
related to lifestyle and body composition [10].

Although longitudinal research is needed to confirm study results,
researchers observed a counter relationship between duration
of sleep and risk towards obesity development in children. In
addition, every 30 minutes of sleep disruption leads to a 3% decline
in daytime activity. Overall, study results indicate that sufficient
duration and quality of sleep are significant factors for childhood
obesity prevention [11]. Researchers found significant prediction
between sleep duration in overweight male and z-score of BMI,
where the long duration of sleep was linked with risk for overweight
and lower BMI. In both regression models calculated for female
adolescents, the duration of sleep is not a predictor for the risk of
overweight or BMI z-score, indicating a gender difference in BMI
and duration of sleep [12]. Many types of research are necessary to
estimate how sleep effects on body composition, Inadequate sleep
may also increase the chances to eat more, particularly if time spent
in an inactive way, like browsing the internet, playing video games,
watching television even taking unhealthy foods habits. Daily routine
work at home that leads to reduced sleep and increased food
intake. However, the latest evidence linking BMI with sleep for a
different population. There is little evidence for body fat, but not for
the total body water with sleep habits for male and female students.
In the present study authors investigated about body composition
(BMI, body fat, and body water) and sleep habits amongst male
and female students which would be helpful in identifying the effect
of sleep habits on the body composition and adopt the preventive
strategies for obesity and abnormal sleep.

MATERIALS AND METHODS

This comparative study was performed in the eastern region of
Saudi Arabia. The data collection was done between academic
years 2017-2018 at College of Applied Medical Sciences,
Dammam. Ethical approval was obtained from the Institutional
Review Board (IRB) from deanship of research, Imam Abdulrahman
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Bin Faisal University, Dammam, Saudi Arabia (IRB-2017-03-
165). All participants participated in this study voluntarily, and the
researchers received consent from the participants before the start
of the test. The exclusion criteria for this study were to include those
individuals, who suffer from physical or mental disabilities, cardiac
problems, or any chronic iliness, and pregnancy. The sample size
was calculated as 250 male and 250 female, in a normal population
with 90% power and 5% significant level. All the participants were
adult students of applied medical Science courses.

Height and Body Composition Measurement

Height was measured to the nearest 0.1 cm with a portable electronic
calibrated stadiometer (Detecto Scale- model 750, USA) and body
composition {Body Mass Index (BMI), Body Fat (BF) and Total Body
Water (TBW)} determined by using bioelectric impedance analysis
(BIA) (i0i 253, Jawon Medical, S.Koria). BIA showed excellent relative
agreement to the estimated true value {p=0.97 (0.96, 0.98)} [13].
BIA has been used in several researches with various populations
to compare four-compartment model [14]. The assessment was
done according to the manufacturer instruction. As the device was
ready to measure, the participants were instructed to stand in the
middle of the device, barefoot, with the front of the feet in contact
with the anterior electrodes and the heel touching the posterior
electrodes. Demographic particulars were entered into the device
and participants asked to grip the hand-hold electrodes with both
hands and to start the measurement press the button attached with
it. Body composition was measured in the morning.

Pittsburg Sleep Quality Index (PSQI)

The PSQI was used to measure usual sleep habits and sleep
disturbance during the prior month only. The PSQIl based on
24 questions (4 questions are open-ended and 20 questions are
to be evaluated as 0-3 score), 19 questions are self-reported and 5
questions involved secondary feedback. Only self-reported questions
were used for the quantitative evaluation of sleep quality as perceived
through the participants. A total of 19 self-reported questions used to
get total scores (range: 0-21) as a global score. This score stipulates
the summary of the participant’s quality of life of the last month [15].
The scoring test-retest reliability correlation coefficient was 0.85 and
internal consistency was Cronbach'’s alpha 0.83.

Epworth Sleepiness Scale (ESS)

Epworth Sleepiness Scale is a very inexpensive and easy to use
for individuals and large groups. It is a unitary scale that is reliable
and valid for measuring a person’s average sleep propensity in
daily life during the course of the day. The measure consists of
eight items on a four-point Likert’s scale on which respondents rate
their response regarding the chance of dozing in each situation,
from O (would never) to 3 (high chance). The ESS score (the sum
of eight items scores) can range from 0-24. The score 0-5 advice
lower normal, 6-10 advice higher normal, 11-12 mild excessive,
13-15 moderate excessive and 16-24 severe excessive daytime
sleepiness. The questionnaire takes >2-3 minutes to respond. The
internal consistency of the eight questions was Cronbach’s alpha
between 0.73 and 0.90 (mean=0.82) in different studies [16,17].
The test-retest reliability intraclass correlation coefficient also varied
0.81 and 0.93 in different studies [18-21].

Confidence Test

The reliability test of the data showed that the Cronbach’s alpha
coefficient was 0.702, which had a high level of credibility and could
be used for the evaluation of males and females students.

STATISTICAL ANALYSIS

The collected data were analysed by using SPSS version 21.0
software. To evaluate the score of body composition and sleep
habits descriptive statistic were used. The “independent sample
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t-test” was employed to determine the significant differences
between males and females students. The level of significance was
set at 0.05.

RESULTS

Participant’s anthropometric characteristic are presented in below
[Table/Fig-1]. The [Table/Fig-2] shows the descriptive statistic for
BMI, BF, TBW, PSQI, and ESS of males and females. It revealed
that males’ participants have higher BMI, BF, TBW, PSQI, and ESS
than females’ students.

Age (year) Height (cm) | Weight (kg) | BMI (Kg/m?)
Male (Mean+SD) 19.44+3.33 | 166.86+8.63 | 76.05+27.14 | 27.03+8.38
Female (Mean+SD) | 19.356+2.79 | 157.14+5.33 | 57.08+13.61 | 23.10+5.28
[Table/Fig-1]: Descriptive statistic of males and females.
Variables Gender N Mean=SD Std. Error Mean
Male 250 27.03+8.38 0.53
BMI
Female 250 23.10+£5.28 0.33
o Male 250 22.98+15.57 0.98
Female 250 18.38+12.80 0.81
Male 250 38.31+9.53 0.60
TBW
Female 250 28.30+4.02 0.25
Male 250 8.14+2.24 0.14
PQSI
Female 250 7.97+2.32 0.15
Male 250 10.97+3.62 0.23
ESS
Female 250 10.47+4.06 0.26

[Table/Fig-2]: Descriptive statistic of body mass index, body fat, total body water,

pittsburgh sleep quality index, and epworth sleepiness scale of males and females.

The [Table/Fig-3] shows the statistical analysis for the different
variables using independent sample t-test. Since the value for
the BMI, BF, TWB, PSQIl and ESS is greater than 0.05 equal
variance was assumed. The calculated t-value for BMI, BF and
TBW were 6.270, 3.605, and 15.295 respectively. It revealed that
there was a significant difference in BMI, BF and TBW between
males and females at 0.05 significant level (p<0.001) whereas,
the calculated t-value for PSQI and ESS were 0.844 and 1.302
respectively. It revealed that there was no significant difference
in PSQI and ESS between males and females at 0.05 significant
level (p=0.399 and 0.193).

Variables | N Mean Difference | Std. Error Difference t Sig. (2-tailed)
BMI 500 3.928 0.626 6.270 <0.001*
BF 500 4.594 1.274 3.605 <0.001*
TBW 500 10.008 0.654 15.295 <0.001*
PQSI 500 0.172 0.204 0.844 0.399
ESS 500 0.448 0.344 1.302 0.193

[Table/Fig-3]: Comparison of the variables amongst males and females.

*Significant at 0.05 level

DISCUSSION

From the findings, it was observed that the male participants
possess more score for BMI, body fat, total body water, PSQI, and
ESS, that means male students have more body composition and
poor sleep habits. Whereas, females students possess less score of
BMI, body fat, total body water, PSQI, and ESS that means female
students have less body composition and good sleep habits. There
were significant differences between male and female for BMI, BF,
and TBW. Whereas, no significant difference between PSQI and
ESS for male and female students.

Emerging evidence suggests that sleep restriction contributes to
obesity in males and females such as Yeh SSS and Brown RF,
they investigate the association between body mass index and
poor sleep quality [22]. They observed that poor sleep quality was
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significantly associated (p=0.01) with high BMI. Wirth MD et al., also
investigated the relationship between BMI, fat percentage and sleep
quality [23]. They found that greater BMI and body fat percentage
have a direct significant relationship (p=0.05) with poor sleep quality
between males and females. PSQI score was higher (6.42) in
medical students with a significant difference (p=0.001) with non-
medical students and they have poor sleep quality [24]. Markwald
RR et al., suggest that weight gain and obesity may an independent
risk factor due to poor sleep conditions [25]. Among older adults,
sleeping <5 hours and sleeping 8 or 9 hours habitual sleep duration
was associated with obesity and with short-term weight gain in
women, but no association existed between sleep duration among
Spanish adults [26]. A study conducted in Sweden with 5508
women, revealed that the women who reported ESS were more
likely significantly associated (p=0.0006) as obese and less likely
to be within the ideal BMI (Range 20-25) than who was not sleepy
(p=.34) [27]. Bixler EO et al., found a strong relationship between
Excessive Daytime Sleepiness (EDS) and BMI, revealing that the
prevalence of EDS enhanced exponentially in those categorised as
overweight [28].

Pengpid S and Peltzer K, revealed that good sleep habits were
related to overweight or obesity for female students, while poor
sleep habits were not related to overweight or obesity [29]. Tu X et
al., found that Chines females during their middle and old aged have
low fruits consumption that was linked with short sleep duration
[30]. Oginska H and Pokorski J, demonstrate that males required
less sleep length than female and showed a lower level of daytime
sleepiness [31]. Otaibi HH, investigate the relationship between
a different measure of obesity and sleep quality [32]. He found
significant association of BMI (p<0.001) and body fat percentage
(0.025) for sleep quality, and conclude that undergraduate university
female students have poor sleep quality and poor sleep quality was
related to body fat percentage, overweight, and obesity. In one study
BMI was lower in intern (22.4+2.73) than postgraduate medical
students (23.16+2.21). The PSQI score was lower in undergraduates
(5.76+2.39) than postgraduates (7.80+2.5) [33]. Cheng SH et
al., show the following factors to be significant predictors of poor
sleep: female gender (p=0.001), undergraduate students (p=0.023),
skipping breakfast (p=0.001), tea-drinking (p=0.026) [34]. Conclude
that poor sleep quality was associated with skipped breakfast and
tea by undergraduate female students in Taiwan. Cheng SH et al.,
and Suen LK et al., validate the findings that poor sleep quality of
university students significantly associated (p=0.001) with females
also [34,35]. Author revealed that there was a significant negative
correlation between daytime sleepiness and sleep duration. BMI has
a significant positive correlation with sleep disturbance in medical
students [33]. Ji A and Wang R, conduct a study on sleep quality
of college students of China and results revealed that the overall
sleep quality of undergraduates was poorer (male=7.50+1.97;
female=7.61+2.37. p=0.004), the quality of sleep for males was
better than that of females [36]. Many studies recommend that there
was a significant difference between males and females for sleep
and obesity. It was found that sleep duration associated with obesity.
Males might be more susceptible to sleep loss than females.

LIMITATION

This study was limited to only the adult population and it was
conducted in the eastern region of Saudi Arabia. This study could
be further advance and improved with several consideration as
all age population could be included from other regions too and
investigate the association between various factors that affect sleep
habits as well.

CONCLUSION

From the finding of the study, authors can conclude that there is
a significant difference in male and female for the BMI, body fat,
total body water, except PSQI and ESS. Whereas, no significant
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difference has existed between male and female for PSQI and ESS
for sleep habits. Numerous researches are undertaken throughout
Saudi Arabia for the prevention and treatment of obesity. Sleep
habits also require further commitment towards the factors that
may obstruct with good quality of sleep. The health agencies must
develop evidence-based strategies according to the individual need
for prevention of obesity and abnormal sleep habits.

REFERENCES

[1] Perez SD, Diaz MO, Garrido NR. Prevalence of impaired sleep patterns among
nursing students in Huelva. Glo Nur. 2007;6(2):11.

[2] St-Onge MP, Mikic A, Pietrolungo CE. Effects of diet on sleep quality. Adv Nutr
(Bethesda, Md). 2016;7(5):938-49.

[3] Knutson KL. Does inadequate sleep play a role in vulnerability to obesity? Am J
Hum Biol: The Official Journal of the Human Biology Council. 2012;24(3):361-
71.

[4] Galland BC, Gray AR, Penno J, Smith C, Lobb C, Taylor RW. Gender differences
in sleep hygiene practices and sleep quality in New Zealand adolescents aged
15 to 17 years. Slep Heal. 2017;3(2):77-83.

[5] Zhang J, Chan NY, Lam SP, Li SX, Liu Y, Chan JW, et al. Emergence of sex
differences in insomnia symptoms in adolescents: a large-scale school-based
study. Sleep. 2016;39(8):1563-70.

[6] Bawazeer NM, Al-Daghri NM, Valsamakis G, Al-Rubeaan KA, Sabico SL, Huang
TT, et al. Sleep duration and quality associated with obesity among Arab children.
Obesity. 2009;17(12): 2251-53.

[7] Al-Hazzaa HM, Musaiger AO, Abahussain NA, Al-Sobayel HI, Qahwaji DM.
Prevalence of short sleep duration and its association with obesity among
adolescents 15- to 19-year-old: A cross-sectional study from three major cities
in SA. Ann Thorac Med. 2012;7(3):133-39.

[8] Mahfouz MS, Ageely H, Al-Saruri M, Aref LA, He jie NH, Al-attas SA, et al. Sleep
quality among students of the faculty of Medicine in Jazan University, Saudi
Arabia. M-E J Sci Res. 2013;16(4): 508-13.

[9]1 Hursel R, Gonnissen HK, Rutters F, Martens EA, Westerterp-Plantenga MS.
Disadvantageous shift in energy balance is primarily expressed in high-quality
sleepers after a decline in quality sleep because of disturbance. Ame J Cli Nutr.
2013;98(2):367-73.

[10] Bahammam AS. Sleep medicine in Saudi Arabia: Current problems and future
challenges. Anal Thorac Med. 2011;6(1):3-10.

[11] Gupta NK, Mueller WH, Chan W, Meininger JC. Is obesity associated with poor
sleep quality in adolescents? Am J Hum Biol. 2002;14(6):762-68.

[12] Knutson K. Sex differences in the association between sleep and body mass
index in adolescents. J Pedia. 2005;147(6):830-34.

[13] von Hurst PR, Walsh DCI, Conlon CA, Ingram M, Kruger R, Stonehouse W.
Validity and reliability of bioelectrical impedance analysis to estimate bodyfat
percentage against air displacement plethysmography and dual-energy X-ray
absorptiometry. Nutr Diet. 2016;73:197-204.

[14] Evans EM, Arngrimsson SA, Cureton KJ. Body composition estimates from
multicomponent models using BIA to determine body water. Med Sci Sports
Exerc. 2001;33(5):839-45.

[15] Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The pittsburgh sleep
quality index: a new instrument for psychiatric practice and research. Psychiatry
Res. 1989;28(2):193-213.

[16] Johns MW. Reliability and factor analysis of the epworth sleepiness scale. Sleep.
1992;15(4):376-81.

[17] Hagell P, Broman JE. Measurement properties and hierarchical item structure
of the Epworth Sleepiness Scale in Parkinson’s disease. J Sleep Res.
2007;16(1):102-09.

[18] Van der Heide A, van Schie MKM, Lammers GJ, Dauvilliers Y, Arnulf I, Mayer G,
et al. Comparing treatment effect measurements in narcolepsy: the sustained
attention to response task, epworth sleepiness scale and maintenance of
wakefulness test. Sleep. 2015;38(7):1051-58.

[19] Cho YW, Lee JH, Son HK, Lee SH, Shin C, Johns MW. The reliability and
validity of the Korean version of the Epworth Sleepiness Scale. Sleep Breath.
2011;15(3):377-84.

[20] Izci B, Ardic S, Firat H, Sahin A, Altinors M, Karacan |. Reliability and validity
studies of the Turkish version of the epworth sleepiness scale. Sleep Breath.
2008;12(2):161-68.

[21] Gibson ES, Powles ACP, Thabane L, O’Brien S, Molnar DS, Trajanovic N, et al.
‘Sleepiness’ is serious in adolescence: Two surveys of 3235 Canadian students.
BMC Pub Health. 2006;6:116, 1-9.

[22] Yeh SSS, Brown RF. Disordered eating partly mediates the relationship between
poor sleep quality and high body mass index. Eat Beha. 2014; 15(2):291-97.

[23] Wirth MD, Hebert JR, Hand GA. Association between actigraphic sleep metrics
and body composition. Ann Epidemiol. 2015;25(10):773-78.

[24] Sharma A, Dixit AM, Krishnappa K, Sharma R, Shukla SK, Jain PK. A comparative
study of sleep habits among medical and non-medical students in Saifai, Etawah.
Int J Community Med Public Health. 2018;5(9):3876-81.

[25] Markwald RR, Melanson EL, Smith MR. Impact of insufficient sleep on total daily
energy expenditure, food intake, and weight gain. PNAS. 2013;110(14):5695-
700.

[26] Lopez-Garcia E, Faubel R, Leon-Munoz L, Zuluaga MC, Banegas JR, Rodriguez-
Artalejo F. Sleep duration, general and abdominal obesity, and weight change
among the older adult population of Spain. Am J Clin Nutr. 2008;87(2):310-16.



Qassim | Muaidi et al., Body Composition and Sleep Habits

[27]

[28]

[29]

[30]

[31]

Theorell-Haglow J, Lindberg E, Janson C. What are the important risk factors for
daytime sleepiness and fatigue in women. Sleep. 2006;29:751-57.

Bixler EO, Vgontzas AN, Lin HM, Calhoun SL, Vela-Bueno A, Kales A. Excessive
daytime sleepiness in a general population sample: the role of sleep apnea, age,
obesity, diabetes, and depression. J Clin Endocrinol Metab. 2005;90:4510-15.
Pengpid S, Peltzer K. Prevalence of overweight/obesity and central obesity and
its associated factors among a sample of university students in India. Obes Res
Clin Pract. 2014;8(6):558-70.

Tu X, Cai H, Gao YT. Sleep duration and its correlates in middle-aged and
elderly Chinese women: the Shanghai Women’s Health Study. Sleep Med.
2012;13(9):1138-45.

Oginska H, Pokorski J. Fatigue and mood correlates of sleep length in three
age-social groups: School children, students, and employees, Chronobiology
International. 2006;23(6):1317-28.

[32]

[33]

[34]

[35]

[36]

www.jcdr.net

Otaibi HH. Associations between sleep quality and different measures of obesity in
Saudi adults. Glob J Heal Sci. 2017;9(1):1-9.

Giri PA, Baviskar MP, Phalke DB. Study of sleep habits and sleep problems
among medical students of Pravara Institute of Medical Sciences Loni, Western
Maharashtra, India. Ann Med Health Sci Res. 2013;3(1):51-54.

Cheng SH, Shihc C, HuiLee I. Hou YW, Chen KC, Chen KT A study
on the sleep quality of incoming university students. Psychiatry Res.
2012;197(3):270-74.

Suen LK, Hon KL, Tam WW. Association between sleep behavior and sleep-
related factors among university students in Hong Kong, Chronobiology
International. 2008;25(5):760-75.

Ji A, Wang R. Study on the current situation of college students’ sleep quality in
China. J Sleep Disord Ther. 2018;7(2):1-3.

PARTICULARS OF CONTRIBUTORS:
Associate Professor, Department of Physical Therapy, College of Applied Medical Sciences, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.
2. Assistant Professor, Department of Physical Therapy, College of Applied Medical Sciences, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.
3. Lecturer, Department of Physical Therapy, College of Applied Medical Sciences, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Mohammad Ahsan,

Assistant Professor, Department of Physical Therapy, College of Applied Medical Sciences,
Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.
E-mail: mahsan@iau.edu.sa

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Date of Submission: Jan 15, 2019
Date of Peer Review: Feb 14, 2019
Date of Acceptance: Mar 14, 2019

Date of Publishing: Apr 01, 2019

Journal of Clinical and Diagnostic Research. 2019 Apr, Vol-13(4): LC05-LC08



