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Abstract 
  Background: Recent studies have shown that sleep difficulties could be related to abnormal 
eating patterns. Apparently, eating and sleeping behaviors both affect human lives. 
Dysregulation of these behaviors lead to distress and negative health and psychological 
outcomes. The present study aimed to investigate the association between disordered eating 
behaviors and sleep disturbance among medical students. 
  Methods: This was a cross-sectional study which was conducted at Shahid Beheshti 
University of medical sciences. The eating disorder behaviors were assessed based on the 
Eating Attitudes Test-40 questionnaire and Sleep disturbances were assessed by two items 
related to difficulties initiating sleep (DIS) and maintaining sleep (DMS). Each individual 
correlation was used to calculate variable associations. Linear multiple regression analysis was 
performed to identify variables contributing to an explanation of sleep difficulties.   
  Results: In total, 172 people participated in this study. It was observed that bulimic behaviors 
(BB) and social pressure to eat (SPE) were the dimensions that significantly explained 
difficulties maintaining sleep (r=0.207, P<0.001 and r=0.286, P<0.001, respectively) and 
overall sleep disturbances (r=0.355, P=0.001 and r=0.225, P=0.003, respectively). Negative 
correlation between body mass index (BMI) and difficulties maintaining sleep (DMS) (r=-
0.069, P=0.527) was not remarked which was found in males.  
  Conclusion: It was ultimately attained that age and sex could be accounted as confounder 
variables in the association between sleep disturbance and eating behaviors. The results 
indicated that a normal eating behavior has a positive relation with the quality of sleep. 
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Introduction  

ating and sleeping behaviors both 
affect human manner. Dysregulation 
of these behaviors leads to distress 

and negative health and psychological 
outcomes (1). Considering that, food and 

sleep are among desirable aspects of life 
style; in addition, there is a correlation 
between health and lifestyle. Therefore, it is 
reasonable to pay attention to sleep and 
eating patterns (2). 

E



Golmohammadi M et al. 

Social Determinants of Health, Vol.5, No.1, 2019       29  

Proper nutrition is among critical aspects of 
maintaining the health of individuals, 
families, and the society. Distinctly, by 
using proper food; life fullness, efficiency 
of activities, satisfaction, joy, and the 
power of solving life problems, as well as 
the health of new generations could occur 
by having a healthy life style (3, 4). Food 
patterns differ in different societies, races, 
and cultures; thus, a person’s nutrition 
pattern shows a society nutrition status and 
also there is a direct relation between the 
economic status of a country and the 
nutrition of each society (5). 
Sleep is a complicated physiological and 
behavioral process in which an individual 
temporarily enters an unconscious state 
regarding their environment and relative 
unresponsiveness (6).  
Each individual spends a third of the life 
sleeping. The quality and quantity of sleep 
affects a social relations and sleep disorders 
in which negatively affect everyday 
function, ability, and health (7, 8). 
Promptly, sleep disorders are among the 
group of syndromes which present with 
disturbance of quality, quantity or time of 
sleep, and behavioral or physiological 
disturbance which occur during sleep (9). 
One-third of the adult populations suffer 
from sleep and circadian rhythm disorders; 
furthermore, 5% of the population suffer 
from daily snooze period (10). 
In fact, half of the nocturnal awakenings 
have been reported to be associated with 
food intake and the calorie intake of 300 
kcal (11). Global eating disorders, 
particularly bulimic behaviors and social 
pressure for eating were associated with 
increased difficulties initiating and 
maintaining sleep among college students 
(12). Also, it has been proven that 
nutritional factors may have an 
indispensable role in the pathogenesis of 
sleep disorders by their effects on 
gastrointestinal and brain connections (13).  
Although there is an affirmation that sleep 
and eating behaviors are strongly related 
(14-17), to the best of our knowledge, there 

has not been any research investigating the 
abnormal habits and body mass index 
(BMI) which could predict subsequent 
sleep disturbance. Additionally, there are 
few researches that studied the relation of 
disordered eating behavior and sleep 
disturbance among medical students (18). 
Indeed, the aim of the present study was to 
determine the relation between eating 
behaviors and sleep disturbance among 
medical students in Shahid Beheshti 
University and also its association with 
body mass index.   
 
Methods 
Iranian medical students in Shahid Beheshti 
University completed a questionnaire on 
demographic data, eating behavior, and 
sleep disturbance in February 2017. 
Preclinical students of both genders were 
selected by convenience sampling in this 
cross-sectional descriptive study. It took a 
month to achieve enough sample size 
(n=172). The sample size was determined 
according to the previous studies (17, 19-
22); and it was completed after the advice 
from the Health and Community Medicine 
specialists of Shahid Beheshti University of 
medical sciences. Demographic data 
included age, sex, height, and weight, (self-
reported height and weight to calculate the 
BMI). 
Inclusion criteria for the survey was 
studying in preclinical semester and 
consent to participate in the study after a 
thorough awareness of the type of research 
questions and objectives.  
Eating Attitudes Test 
The Portuguese version of Eating Attitudes 
Test-40 (EAT-40) (28) was used to measure 
the quality of eating behaviors in three 
specific dimensions: 1) Diet Concerns 
(DC), 2) Bulimic Behavior (BB), and 3) 
Social Pressure to Eat (SPE). The first 
dimension, DC, included 17 items concern 
regarding food and being thinner, self-
control over eating, and engagement in 
dieting and physical exercise in order to 
burn calories. 
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The second dimension was regarding BB, 
integrated 10 items persistent 
preoccupations about food, overeating 
episodes, and purgative behavior. The third 
dimension, SPE, incorporated 6 items 
perceived pressure from others to gain 
weight and 7 items are related to pleasure 
for eating (PE). It is a 40-item self-report 
questionnaire with each item scored on a 
six-point Likert-scale, from “never” to 
“always” (0–5).  
The EAT-40 questionnaire was translated 
into Farsi by two nutritionists, and blind 
back translations were carried out, in which 
they were advanced in English. Then the 
validity of each query, as well as the entire 
questionnaire was evaluated by three 
specialists in Health and Community 
Medicine department. Two indices 
(relevancy=0.81 and clarity=0.80) were 
evaluated for each query and four indices 
(relevancy, clarity, comprehensiveness, 
and inter-rater agreement) were computed 
for the whole questionnaire. 
The EAT-40 questionnaire was 
administered to the participants and the 
importance of the completion of 
questionnaires was explained clearly. 
Internal inconsistency was measured by 
using Cronbach’s alpha coefficient was 

0.857. For the evaluation of the reliability, 
the examiner administered the 
questionnaire to 30 university students for 
the first time and they completed the 
questionnaire after 2 weeks for the second 
time. 
sleep 
Sleep disturbance was evaluated with two 
items: 1) “I have difficulty in falling 
asleep” (DIS); and 2) “I wake up many 
times during the night” (DMS). Each item 
was scored on a 6 points scale (always=5, 
very often=4, often=3, sometimes=2, 
rarely=1, and never=0). A total sleep 
disturbance score (TSDS) was calculated 
from the sum of DIS and DMS item scores. 
BMI 
BMI [weight (kg)⁄height (m)2] was 
calculated by using height and weight of 
individuals. 
After collecting data, the statistical analysis 
was performed by SPSS software 15. To 
calculate variable associations, the 
individuals’ correlations were used. Linear 
multiple regression and hierarchical 
multiple regression analyses were 
performed in order to identify variables 
contributing to an explanation of sleep 
difficulties. 

 
 
 

Table 1. Means (SD) of body mass index, Eating Attitudes Test-40 and sleep scores regarding 
females, males and the total participants 

 Male Female Total participants 
 Mean (SD) Mean (SD) Mean (SD) 
BMI 22.61 (3.08) 20.83 (2.11) 21.72 (2.78) 
Eating behaviors    
DC 30.37 (12.13) 30.50 (11.50) 30.53 (11.79) 
BB 18.74 (6.76) 17.33 (6.54) 18.03 (6.67) 
SPE 9.71 (5.07) 9.77 (4.71) 9.74 (4.88) 
PE 18.97 (4.03) 21.15 (3.69) 20.06 (4.00) 
Total score 77.79 (21.98) 78.94 (20.85) 78.37 (21.37) 
Sleep    
DIS 1.80 (1.55) 1.52 (1.32) 1.66 (1.44) 
DMS 1.21 (1.29) 1.16 (1.32) 1.19 (1.30) 

DC: diet concerns; SPE: social pressure to eat; PE: pleasure to eat; BB: bulimic behavior, DIS: 
difficulties of initiating sleep; DMS: difficulties of maintaining sleep 
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Results 
Means (SD) are presented in Table 1 for 
females, males, and the total participants. 
The mean (SD) total score was 78.37 
(21.37). Mean values for DIS and DMS 
were 1.66(1.44) and 1.19 (1.30), 
respectively. For BMI, the mean value was 
21.72 (2.78). DIS was reported by 26.16% 
of individuals and DMS was related by 
14.53% of subjects. 
Sleep difficulties and eating behavior 
association  
According to Table 2, the positive 
correlations were observed between sleep 
difficulties with EAT total scores and 
bulimic behavior for males (r=0.218, 
P=0.044 and r=0.432, P<0.001), females 
(r=0.219, P=0.043 and r=0.414, P<0.001) 
and the total participants (r=0.166, P=0.029 
and r=0.302, P<0.001). 

A less consistent pattern was found 
between sleep difficulties, specially DMS 
and diet concerns in males (r=0.218, 
P=0.044). Also, a significant correlation 
was not present between sleep difficulties 
and social pressure for eating males. In the 
total participants, DIS was associated with 
diet concerns but was not significantly 
positive direct linear relationships 
(r=0.225, P=0.003). In females, DMS 
(r=0.414, P<0.001) was related 
significantly with social pressure for eating. 
Sleep disturbance and BMI association 
One hundred and thirty-five (78.5%) of 
participants had normal range of BMI. 
Twenty-eight (13.4%) participants were 
overweight, and 14 (8.1%) were 
underweight. Negative correlation between 
BMI and DMS was not remarkable in males 
(Table 2). 

 
Table 2. Correlation coefficient between age, body mass index (BMI), and Eating Attitudes 

Test-40 (EAT-40) dimensions and total score; and difficulties of initiating sleep (DIS), 
difficulties of maintaining sleep (DMS) and total sleep disturbance scores (TSD), in males, 

females and the total participants 
 DIS  DMS  TSD  
 Correlation coefficient P Correlation coefficient P Correlation coefficient P 
Male       
DC 0.218* 0.044 0.095 0.382 0.183 0.091 
BB 0.432*** 0.000 0.230* 0.033 0.384*** 0.000 
SPE 0.056 0.611 0.165 0.128 0.119 0.274 
PE 0.278 0.010 0.254 0.018 0.302 0.005 
Eat total score  0.317 0.003 0.208 0.055 0.302 0.005 
BMI -0.009 0.933 -0.069 0.527 -0.041 0.706 
Age  0.046 0.672 0.150 0.168 0.106 0.333 
Females  
DC 0.240 0.026 0.349 0.001 0.347 0.001 
BB 0.219 0.043 0.310 0.004 0.312 0.003 
SPE 0.187 0.085 0.414 0.000 0.354 0.001 
PE 0.039 0.720 0.096 0.377 0.080 0.464 
Eat total score 0.250 0.020 0.401 0.000 0.384 0.000 
BMI 0.182 0.094 0.107 0.328 0.170 0.118 
Age  -0.126 0.249 -0.058 0.594 -0.108 0.320 
Total  
DC 0.225 0.003 0.220 0.004 0.257 0.001 
BB 0.342 <0.001 0.270 <0.001 0.355 0.000 
SPE 0.112 0.143 0.286 <0.001 0.225 0.003 
PE 0.139 0.068 0.166 0.029 0.175 0.021 
Eat total score  0.283 <0.001 0.302 <0.001 0.337 0.000 
BMI  0.088 0.249 0.009 0.911 0.058 0.448 
Age -0.022 0.770 0.049 0.523 0.013 0.863 

r: Pearson’s rank correlation coefficients; DC: diet concerns; BB: bulimic 
behavior; PE: pleasure to eat; SPE: social pressure to eat 
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Table 3. Regression analysis with difficulties of initiating sleep (DIS), difficulties of 
maintaining sleep (DMS) and total sleep disturbance scores (TSDS) as dependent variable in 

males, females and total participants 
  Dependent variable Predictors Models R2 R2 changes F change P F change P P R partial P 
Male DIS Age 

BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.002 
0.002 
0.235 

0.002 
0.000 
0.233 

0.181 
0.003 
6.017 

0.672 
0.957 

<0.001 

0.181 
0.091 
4.049 

0.672 
0.913 
0.001 

0.094 
-0.124 
-0.027 
0.375 
-0.135 
0.143 

0.402 
0.272 
0.814 
0.001 
0.229 
0.203 

 DMS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.022 
0.023 
0.153 

0.022 
0.001 
0.130 

1.933 
0.043 
3.040 

0.168 
0.836 
0.022 

1.933 
0.977 
2.384 

0.168 
0.381 
0.036 

0.223 
-0.042 
-0.153 
0.188 
0.109 
0.213 

0.045 
0.708 
0.174 
0.092 
0.333 
0.056 

 TSCS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.011 
0.011 
0.220 

0.011 
0.000 
0.208 

0.950 
0.005 
5.276 

 

0.333 
0.942 
0.001 

0.950 
0.472 
3.707 

0.333 
0.625 
0.003 

0.178 
-0.098 
-0.098 
0.330 
-0.024 
0.201 

0.113 
0.383 
0.382 
0.003 
0.828 
0.072 

Female DIS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.016 
0.047 
0.100 

0.016 
0.032 
0.052 

1.347 
2.749 
1.146 

0.249 
0.101 
0.341 

1.347 
2.062 
1.456 

0.249 
0.134 
0.204 

-0.078 
0.127 
0.104 
0.047 
0.103 
-0.069 

0.488 
0.258 
0.354 
0.675 
0.361 
0.538 

 DMS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.003 
0.014 
0.232 

0.003 
0.011 
0.218 

 

0.287 
0.924 
5.599 

0.594 
0.339 
0.001 

0.287 
0.605 
3.979 

0.594 
0.548 
0.002 

0.045 
0.032 
0.168 
0.049 
0.337 
-0.120 

0.692 
0.774 
0.133 
0.666 
0.002 
0.287 

 TSCS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.012 
0.028 
0.165 

0.012 
0.028 
0.165 

0.000 
2.395 
4.084 

0.320 
0.126 
0.005 

1.000 
1.706 
3.376 

0.320 
0.188 
0.005 

-0.023 
0.099 
0.162 
0.058 
0.262 
-0.113 

0.837 
0.381 
0.147 
0.608 
0.018 
0.316 

Total  DIS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.001 
0.008 
0.118 

0.001 
0.007 
0.110 

0.085 
1.258 
5.135 

0.770 
0.264 
0.001 

0.085 
0.672 
3.669 

0.770 
0.512 
0.002 

0.018 
0.004 
0.014 
0.253 
-0.020 
0.007 

0.813 
0.959 
0.853 
0.001 
0.796 
0.933 

 

DMS Age 
BMI 
DC 
BB 
SPE 
PE 

1 
2 
3 
 

0.002 
0.003 
0.124 

0.002 
0.000 
0.121 

0.409 
0.049 
5.712 

0.523 
0.825 
0.000 

0.409 
0.228 
3.892 

0.523 
0.797 
0.001 

0.103 
-0.015 
0.001 
0.146 
0.197 
0.035 

0.187 
0.852 
0.986 
0.060 
0.011 
0.658 

 
Only 8 (9.3%) females had BMI less than 
18.5; eighteen males (21.0%) had BMI 
more than 25. To analyze sleep difficulties 
by BMI groups, participants were divided 
by BMI into three groups: (1) BMI<18.5 
underweight (9.3%females; 7.0% males); 
(2) BMI between 18.5, and 24.9 normal 
(84.9% females;72.2% males). 
Factors associated with sleep difficulties 
Hierarchical regression was conducted to 
analyze which factors were contributor to 
sleep difficulties. Hierarchical regression 
was evaluated as follows: age and BMI 
were included in the model, followed by the 
three EAT dimensions (DC, BB and SPE) 
entered as a block. The results are 
summarized in Table 3. When exploring in 

more detail, the EAT dimensions that 
predicted sleep difficulties; it was observed 
that BB and SPE were the dimensions that 
significantly explained difficulties 
initiating and maintaining sleep and overall 
sleep disturbances. 
 
Discussion 
Our results suggested an association 
between eating pattern and sleeping 
disturbances. This relation was more 
significant in bulimic behavior (BB) 
dimension. The correlation between BB 
and sleep difficulties could be related to the 
abnormal eating patterns or the presence of 
binge eating episodes.
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These findings are in accordance with 
previous report which indicated that scores 
on the Eating Attitudes Test-40 
questionnaire were significantly related to 
scores on two questions on difficulties of 
initiating and maintaining sleep among 
undergraduate students (29) . Stamatakis et 
al. showed that fewer intake of fruits and 
vegetables and more intakes of energetic 
foods without useful nutrients which are 
present in individuals with less than seven 
hours of sleep (30). Additionally, Aspen et 
al. surveyed female students of college and 
presented that general eating disorder 
pathology was related to anxiety disorders, 
mood disorders, and insomnia. These 
relations strengthened with the severity of 
the eating disorder symptoms (31).  
Eating pattern could modify sleep-waking 
rhythms from the molecular to behavioral 
level (32). Before bed time food behavior, 
such as consumption of coffee, tea, and 
other food carrying stimulants appear to 
reduce sleep quality (33), as well as, intake 
of milk, food with a high glycemic index, 
cereal preparations, vitamin supplements 
were reported to improve sleep quality (34). 
The biological mechanisms involved in the 
association between eating and sleep 
problems is not completely transparent. 
However, it is likely that the hypothalamus 
plays an important role in the interface 
between the circadian cycle and eating. For 
example, the lateral hypothalamic area, 
plays a crucial role in the regulation of both 
ingestive behavior and the sleep–wake 
cycle (35). 
There is also some evidence that could not 
find any noticeable correlation between 
eating and sleeping behavior; Mostafa Lotfi 
et al. showed no significant difference of 
eating behaviors between the two groups of 
poor and desirable sleepers; only emotional 
eating was in a trend close to significance 
(36). 
Sleep disorders may cause increases in 
appetite, polyphagia leading to adiposity 
(37). Nevertheless, based on our results in 
total samples, the relation between BMI 

and DMS was not notable. Moreover, a less 
significant relation appeared between BMI 
and DIS in the group of females. A study on 
medical students, reported the prevalence 
of poor sleep quality to be 39.8%, and 
found no differences in sleep quality 
between both sex at BMI ≥25 (38). 
According to another study, 40.6% of 
students had poor sleep quality and there 
was no significant relationship between 
sleep quality and BMI (39). These attained 
data encourage a desirable eating pattern 
aiming at reducing sleep difficulties. 
The limitation of the current study was that, 
it was conducted among small sample of 
medical students in Shahid Beheshti 
University; therefore, generalizability of 
(prevalence) data from a convenience 
sample is often difficult to attain. 
Furthermore, most participants were 
preclinical students with a defined age; 
moreover, our sample could not be 
representative for the general population. 
There are some factors, such as stress and 
shift work (40, 41)that could be associated 
with eating and sleeping behavior; 
nonetheless, we were not able to study all 
of them in this research. 
Conclusively, age and gender could be 
accounted as confounder variables in the 
association between sleep disturbance and 
eating behaviors. The results of this study 
indicated that a normal eating behavior has 
a positive relation with the quality of sleep. 
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