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Abstract—Background: There is a mutual relationship between
sleep duration and obesity. We studied the relationship between sleep
duration with obesity and dietary Intake. Methods: This cross-
sectional study was conducted on 444 male students in Ahvaz
Jundishapur University of Medical Science. Dietary intake was
analyzed by food frequency questionnaire (FFQ). Anthropometric
indices were analyzed. Participants were being asked about their
sleep duration and they were categorized into three groups according
to their responses (less than six hours, between six and eight hours,
and more than eight hours). Results: Macronutrient, micronutrient,
and antioxidant intake did not show significant difference between
three groups. Moreover, we did not observe any significant difference
between anthropometric indices (weight, body mass index, waist
circumference, and percentage body fat). Conclusions: Our study
results show no significant relationship between sleep duration,
nutrition pattern, and obesity. Further study is recommended.

Keywords—Sleep duration, obesity, dietary intake, cross-
sectional.

1. INTRODUCTION

BESITY is a global problem that many developed and
developing countries suffer from. In recent years, obesity
prevalence has spread among a lot of university and school
students in many countries including Iran [1], [2]. There are
many risk factors in incidence of obesity. One of these factors
is dietary pattern [3]. Dietary pattern is associated with obesity
and many diseases [4]-[6]. That is why many nutritional
strategies have been presented for the prevention and
treatment of metabolic diseases such as obesity [7]-[10].
Recent studies show that sleep duration is another important
factor in incidence of obesity [11]. Sleep is an important factor
in physical and mental health. However, lack of sleep has
spread in contemporary societies [12]. Now, compared to the
previous decades, children and adolescents devote less time to
sleep [13]. Several factors including artificial light, caffeine
consumption, obesity, food intake, and late-night screen time
are effective in reducing sleep time [14]. Some of studies
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conducted in Iran show that more than half of the students in
medical universities (Qazvin university of medical science,
and Qom university of medical science, 57.5% and 61.7%,
respectively) do not have a good sleep quality [15], [16].

Studies indicate that reduction in sleep duration could have
different consequences on health of the people including
depression, cardiovascular diseases, diabetes, and obesity [17],
[18]. The relationship between sleep duration and obesity in
children and adults has been studied in many countries [19],
[20]. Although there is a belief that sleep is important for brain
health, but it has been suggested that reduction in sleep
duration during youth period can be regulate appetite and
energy  expenditure by  manipulating  hypothalamic
mechanisms. This manipulation moves toward increasing
appetite by reducing sleep duration [21]. Some studies focused
on hormonal changes role. It is reported that reduction in sleep
duration causes appetite increase by reducing leptin level and
increasing ghrelin level [22], [23]. Despite this, one of
effective factors and mechanisms related to the effect of sleep
duration on obesity is the dietary intake factor that could result
differently in each society regarding different dietary pattern.
Hence, regarding to different dietary patterns in different
societies and novelty of studies conducted on the relationship
between sleep duration and obesity in Iran; this study was
designed and carried out in Ahvaz Jundishapur University of
medical science on male students to analyze the relationship
between sleep duration and obesity regarding the dietary
intake.

II. MATERIAL AND METHODS

The study population consisted of 444 male students who
were studying in the Ahvaz Jundishapur University of medical
science (Ahvaz, Iran), forming a cross-sectional study.

Participants were randomly selected and entered to study
voluntarily. A 168-item semiquantitative food frequency
questionnaire (sq-FFQ) consisting of a list of foods with a
standard serving size was used for assessing the dietary
intakes. Body weight was measured without shoes and light
clothing by using a seca scale with the precision of 0.1 kg.
Heights and waist circumference were also measured using a
stadiometer without shoes with precision of 0.1 cm. Body
mass index (BMI) was calculated by weight (kg) divided by
height squared (m). Body fat percentage was earned by in
body and physical activity was analyzed by using metabolic
equivalent. Sleep duration was registered by asking
participants. The examinees were divided into three categories
based on the duration of sleep: less than six hour (n=72),
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between six and eight hours (n=292) and more than eight
hours (n=80). The study protocol was approved by the Ethics
Committee of Jundishapur University of Medical Sciences.
(Ethical code. IR AJUMS.REC.1394.143)

The data were analyzed by SPSS software (version 19). The
normality of the distribution of variables was determined by

the Kolmogorov-Smirnov test. To compare quantitative
variables between three groups, ANOVA and Kruskal-Wallis
tests were used for normal and non-normal distribution
variables, respectively. All variables were expressed as mean+
standard deviation (Mean =+ SD). P values <0.05 were
considered to be statistically significant.

TABLEI
CHARACTERISTICS OF MALE STUDENTS IN AHVAZ UNIVERSITY OF MEDICAL SCIENCES ACROSS THE TERTILES OF SLEEP DURATION

Tertiles of sleep duration

Variables First Second Third Pvalue
<6h 6-8h >8
N 72 292 80 -

Age (y) 21.8+1.8 212+ 1.5 20.7+£ 1.6 0.12
Weight (kg) 70.94£12.09 72.79+13.76  78.07+12.07 0.53
Height (cm) 174.11£7.41  177.60+£7.14 178.60+ 8.23 0.13
BMI (kg/m?) 23.73+3.39  23.14+3.88  24.47+2.56 0.32
WC (cm) 90.11+15.24 87.78+12.89 91.35+15.32 0.53
Physical activity (Met-h/w)  60.28+24.84 55.31+38.52 41.27+19.72 0.11
Body fat (%) 2591+ 4.46  28.03+6.45  28.87+6.42 0.30
Sleep duration 5.11+0.40 7.06+ 0.75 9.50+ 0.68 0.01

BMI: Body mass index, WC: Waist circumference; Data are presented as mean + SD *P<0.05 is significant.

TABLE II
DIETARY INTAKE OF MALE STUDENTS IN AHVAZ UNIVERSITY OF MEDICAL SCIENCES ACROSS THE TERTILES OF SLEEP DURATION

Tertiles of sleep duration

Variables First Second Third P value
<6h 6-8 h >8

Energy (kcal/d) 2231.36+£959.79  2978.56+2109.06 2164.51+ 1483.70 0.11
Protein (g) 86.23+ 44.94 106.09+ 80.92 76.90+ 55.85 0.21
Carbohydrate (g) 339.62+ 140.08 463.79+ 327.48 331.77+258.27 0.09
Fat (g) 59.92+ 32.97 80.05+ 74.03 60.08+ 35.61 0.28
Cholestrol (mg) 164.05+ 148.00 182.07+ 306.23 151.06+ 160.26 0.88
SFT (g) 15.48+ 8.71 19.68+ 14.09 14.75+7.96 0.18
Mufa (g) 19.31+11.41 22.48+ 14.18 16.78+10.43 0.28
Pufa (g) 15.99+ 8.83 19.69+ 13.35 14.72+ 10.65 0.20
Oleic acid (g) 17.23+£10.35 20.16+ 12.93 15.26+9.59 0.23
Linoleic acid (g) 13.67+7.96 17.06+ 11.32 12.69+9.32 0.17
Linolenic acid (g) 1.02+ 0.65 1.30+ 1.05 1.01£0.75 0.34
Calcium (mg) 966.50+ 507.46 1305.53+ 882.44 994,75+ 799.27 0.57
Iron (mg) 14.69+ 6.26 15.58+12.42 10.90+ 9.09 0.11
Zinc (mg) 9.98+ 5.34 12.71+£ 10.25 8.55+5.54 0.14
Magnesium (mg) 626.86+ 368.55 852.23+ 720.50 532.68+ 358.64 0.08
Copper (mg) 4.04+1.78 5.82+4.90 3.93+3.15 0.10
Selenium (ng) 277.82+ 146.73 348.37+ 254.59 236.38+ 173.89 0.11
Manganese (mg) 11.30+ 6.91 15.45+ 13.09 8.67+ 6.41 0.06
Chromium (mg) 0.15+£0.25 0.20+ 0.38 0.03+ 0.06 0.14
Sodium (mg) 3955.51+£1811.07 5915.11£9155.48 4711.41+3591.12 0.13
Phosphor (mg) 2535.19+ 1334.56  3271.90+2575.82  2168.95+ 1485.37 0.11
Potassium (mg) 4557.82+2783.63  5911.22+5217.58 4140.58+2695.91 0.22
Vitamin D (ug) 2.37+2.88 2.68+2.47 1.62+ 1.65 0.23
Vitamin E (mg) 16.65+ 10.62 19.90+ 10.96 1421+ 11.42 0.09
Vitamin K (ug) 117.18+101.82 174.07+ 173.55 94 .34+ 70.89 0.07
Vitamin A (ug) 373.61+298.35 554.12+ 824.76 347.69+ 159.68 0.37
Beta-Carotene (mg)  1520.30+ 884.21  2393.74+2853.79 144528+ 1021.51 0.16
Vitamin C (mg) 76.29+ 54.34 95.67+ 98.30 95.68+ 70.80 0.69
Lycopene (mg) 2313.68+ 1735.11  3590.48+ 5467.94 3527.47+2752.57 0.57
Lutein (mg) 1282.08+ 877.87  1633.46+ 1245.55  1193.34+797.19 0.20
Vitamin B1(mg) 1.13+£0.48 1.50+ 1.12 1.13+£0.94 0.17
Vitamin B2 (mg) 3.77+1.94 5.13+3.61 3.78+ 3.00 0.12
Niacin (mgNE) 59.98+28.11 73.83+55.62 54.26+ 42.63 0.23
Vitamin B6 (mg) 2.83+1.45 3.42+2.60 2.28+1.44 0.12
Vitamin B12 (ug) 5.57+4.56 5.65+9.60 4.02+2.75 0.72
Biotin (ug) 32.12+27.12 45.25+45.68 23.24+15.26 0.06
Caffeine (mg) 96.89+ 84.59 103.26+ 107.44 94.71+ 94.86 0.93

BMI: Body mass index, WC: Waist circumference; Data are presented as mean + SD *P<0.05 is significant
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III. RESULTS

444 male students of Ahvaz Jundishapur University of
medical science (18-30 years old) were studied. Table I shows
general characteristics of participants including age,
anthropometric indices, physical activity, and sleep duration in
this study. There was no significant difference in variables
such as weight, height, BMI, waist circumference, and
percentage body fat (P<0.05). Dietary intake of three groups
based on sleep duration is shown in Table II. Analysis of the
data showed no significant difference in calorie, protein,
carbohydrate, and fat intake between the three groups (P>
0.05). Moreover, we observed no significant difference in
vitamins and minerals intake between three groups (P>0.05).
We also observed no significant difference in caffeine
consumption and antioxidants intake (Lutein, Beta-Carotene
and Lycopene) among three groups (P>0.05).

I'V. DISCUSSION

Results of the present study showed no relationship between
sleep duration, obesity, and dietary intake among male
students in Ahvaz University of medical science. Our study
results were different from the other studies carried out on this
topic.

Najafian et al. [24] analyzed the relationship between sleep
duration and metabolic syndrome in Esfahan. Women and
men older than 19 years were analyzed and studied in this
experiment. Their result showed the people who sleep less
than five hours per day are more vulnerable to metabolic
syndrome than people who sleep seven to eight hours per day.
This significant relationship was shown after sex and age
adjustment (OR: 1.52; 95%CI: 1.33-1.74). Moreover, in the
mentioned study, sleeping for 9 hours and more was
introduced as a protective factor (OR: 0.79; 95%CI: 0.68-0.94)
against metabolic syndrome. Participants were categorized
into four groups according to their sleep duration (less than
five hours, six hours, six to eight hours, and more than nine
hours) that could be one of the factors for having contradictory
results with our study. Haghighatdoost et al. [25] studied the
relationship between sleep duration and dietary quality and
obesity through a cross-sectional study on female students of
Isfahan University of Medical Science. Results show that the
people who sleep less than six hours per day encounter more
chance to get overweighed and fat. Moreover, their study
showed that people who sleep less use more calories and
carbohydrates and less fiber, fruits, whole grains and legumes
compared to others. Low scores of diet quality indices were
reported in subjects with short sleep duration. Gender
difference could be one of the reasons for contradictory results
with the findings of our study.

Khan et al. [26] studied the relationship between quality and
quantity of sleep with diet quality, physical activity, and
weight in Canadian children. Results showed more sleep
duration significantly reduce the risk of overweight and
obesity (OR = 0.82, 95% CI: 0.73, 0.91). Moreover, longer
sleep duration has been associated with better diet quality and
higher physical activity level.

Kazem et al. showed that sleeping less than six hours per
day can cause increasing BMI, insulin resistance, serum
visfatin level, and reducing cognitive performance [27]. Wu et
al. [28] examined relationship between the sleep duration with
obesity through a meta-analyAtic study on children. Their
results showed that reduction in sleep duration significantly
increases the risk of obesity in children. Moreover, adequate
sleep per day has been introduced as a potentially important
factor in the prevention of obesity in children.

Most carried out studies in this area have emphasized the
relationship between sleep duration with obesity and dietary
intake. There were some limitations in the study such as small
sample size, lack of female participants in study, lack of exact
methods and tools for determining sleep duration and physical
activity, and lack of sleep quality analysis.

V. CONCLUSION

We did not observe any relationship between sleep duration,
obesity (weight, BMI, waist circumference, and percentage
body fat) and dietary pattern in this study. Regarding study
limits and inconsistency in the results of previous studies, we
recommend a more comprehensive study with larger sample
size.

REFERENCES

[1] S. Nouri Saeidlou, F. Rezaiegoyjeloo, P. Ayremlou, F. Babaie, “Changes
of Overweight and Obesity Prevalence among School Children in North
West of Iran After 3 Years Follow-up (2009-2011): A Longitudinal
Study,” Int J Prev Med, vol.7, 2016, pp.79.

[2] E. Ehrampoush E, P. Arasteh P, R. Homayounfar R, et al, “New
anthropometric indices or old ones: Which is the better predictor of body
fat?,” Diabetes Metab Syndr. 2016. (Epub ahead of print)

[3] M. Samadi, F. Zeinaly, S. Ghotbodin Mohammadi, et al, “The
relationship between obesity and dietary patterns: review on evidence,” J
Clin Exc, vol. 4, 2014, pp. 72-89.

[4] M. Ghanavati, M. Behrooz, B. Rashidkhani, et al, “Healthy Eating Index
in Patients With Cataract: A Case-Control Study,” Iran Red Crescent
Med J, vol.17, 2015, €22490.

[5] G. Koochakpoor, M. S. Daneshpour, P. Mirmiran, et al, “The effect of
interaction between Melanocortin-4 receptor polymorphism and dietary
factors on the risk of metabolic syndrome,”Nutr Metab (Lond), vol.13,
2016, pp. 35.

[6] S. A. Hosseni, S. Shirali, M. Ghanavati, M. Alipour, “Role of Nutrition
in Epigenetic Modulation as a Preventive and Therapeutic Approach for
Cancer,” International Journal of Pharmaceutical Research & Allied
Sciences, vol.5, 2016, pp. 218-226.

[7]1 S.A. Hosseini, M. Alipour, M. Zakerkish, M. H. Haghighizade, “Effects
of Standardized Extract of Ginseng (G115) on Biomarkers of Systemic
Low-Grade Inflammation in Patients with Type 2 diabetes: A Double-
blind Clinical Trial,” Iranian Journal of Endocrinology and Metabolism,
vol. 16,2014, pp. 175-182.

[8] S.A.Hosseini, M. Alipour, A. Zare Javid, et al, “Impact of Short — Term
Intake of Cinnamon on Serum Glucose and Lipid Profile in Patients with
Type 2 Diabetes Mellitus,” J Appl Environ Biol Sci, vol. 4, 2014, pp.
295-298.

[9] M. Ghanavati, S. A. Hosseini, M. Alipour, et al, “The role of probiotics
in the management of cardiovascular disease risk factors,” J Clin Exc,
vol. 4, 2015, pp. 138- 156.

[10] S.A. Hosseini, A. Ahangarpour, M. Ghanavati et al, “ Review effects of
ginseng on improving glycemic status and other related parameters with
Type 2 diabetes,” J Clin Exc, vol. 4, 2015, pp. 90-107.

[11] N. R. Kelly, L. B. Shomaker, R. M. Radin, et al, “Associations of sleep
duration and quality with disinhibited eating behaviors in adolescent
girls at-risk for type 2 diabetes,” Eat Behav, vol. 22, 2016, pp. 149-155.

[12] M.M. Ohayon, “Determining the level of sleepiness in the American
population and its correlates,” J. Psych. Res, vol. 46, 2012, pp. 422-427.

75



International Journal of Medical, Medicine and Health Sciences
ISSN: 2517-9969
Vol:11, No:3, 2017

[13] K.M. Keyes, J. Maslowsky, A. Hamilton, J. Schulenberg, * The Great
Sleep Recession: changes in sleep duration among US adolescents,
1991-2012,” Pediatrics, vol. 135, 2015, pp. 460-468.

[14] R. Gruber, N. Carrey, S.K. Weiss, et al, “Position statement on pediatric
sleep for psychiatrists. J. Can. Acad. Child Adolesc,” Psych, vol. 2014,
pp. 174-195.

[15] Z. Yazdi, Z. Loukzadeh, P. Moghaddam, S. Jalilolghadr, “Sleep Hygiene
Practices and Their Relation to Sleep Quality in Medical Students of
Qazvin University of Medical Sciences,” J Caring Sci, vol. 2016, pp.
153-60.

[16] A. Mohammadbeigi, R. Absari, F. Valizadeh, et al, “Sleep Quality in
Medical Students; the Impact of Over-Use of Mobile Cell-Phone and
Social Networks,” J Res Health Sci, vol. 2016, pp. 46-50.

[17] F. Rutters, H. Besson, M. Walker, et al, “The Association Between
Sleep Duration, Insulin Sensitivity, and B-Cell Function: The EGIR-
RISC Study,”J Clin Endocrinol Metab, 2016. (Epub ahead of print)

[18] O.R. Orta, C. Barbosa, J. C. Velez, et al, “Associations of self-reported
and objectively measured sleep disturbances with depression among
primary caregivers of children with disabilities,” Nat Sci Sleep, vol. 8,
2016, pp. 181-8.

[19] F. Wang, H. Liu, Y. Wan, et al, “Sleep Duration and
Overweight/Obesity in Preschool-Aged Children: A Prospective Study
of up to 48,922 Children of the Jiaxing Birth Cohort,” Sleep. 2016.
(Epub ahead of print)

[20] Y. Fatima, S. A. Doi, A.A. Mamun, “Sleep quality and obesity in young
subjects: a meta-analysis,” Obes Rev. 2016. (Epub ahead of print)

[21] S. Taheri, “The link between short sleep duration and obesity: we should
recommend more sleep to prevent obesity,” Arch Dis Child, vol. 2006,
pp. 881-4.

[22] C. A. Olson, N. A. Hamilton, V. K. Somers, ‘“Percentage of REM sleep
is associated with overnight change in leptin,” J Sleep Res, vol. 2016,
pp. 419-25.

[23] M. P. St-Onge, “Impact of sleep duration on food intake regulation:
Different mechanisms by sex? ,” Obesity (Silver Spring) , vol. 24,2016,
pp. 11.

[24] J. Najafian, N. Toghianifar, N. Mohammadifard, F, Nouri, “Association
between sleep duration and metabolic syndrome in a population-based
study: Isfahan Healthy Heart Program,” J Res Med Sci, vol. 16, 2011,
pp. 801-6.

[25] ) F, Haghighatdoost, G, Karimi, A, Esmaillzadeh, L. Azadbakht, “Sleep
deprivation is associated with lower diet quality indices and higher rate
of general and central obesity among young female students in Iran,”
Nutrition, vol. 28, 2012, pp. 1146-50.

[26] M. K. Khan, Y. L. Chu, S. F. Kirk, P. J. Veugelers, “Are sleep duration
and sleep quality associated with diet quality, physical activity, and body
weight status? A population-based study of Canadian children,” Can J
Public Health, vol. 106, 2015, pp. 277-82.

[27] Y. M. Kazem, S. M. Shebini, M. 1. Moaty, et al, “Sleep Deficiency is a
Modifiable Risk Factor for Obesity and Cognitive Impairment and
Associated with Elevated Visfatin,” Open Access Maced J Med Sci, vol.
3, 2015, pp. 315-21.

[28] Y, Wu, Q. Gong, Z, Zou, et al, “Short sleep duration and obesity among
children: A systematic review and meta-analysis of prospective studies,”
Obes Res Clin Pract, 2016. (Epub ahead of print)



