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 Abstract

 Introduction: Sleep disturbances and primary 

headache disorders share anatomical and physi-

ological basis, and sleep problems are associated 

with primary headache. However, no study has in-

vestigated the association of poor sleep quality and 

primary headache among medical students in 

Thailand. Therefore, a questionnaire-based study 

on headache profiles and sleep conditions in 

medical students was conducted.

 Objective: To evaluate the quality of sleep and 

the relationship between poor sleep quality on pri-

mary headache in medical students in Thailand.

 Materials and Methods: A cross-sectional 

questionnaire-based study was done in 99 medical 

students from Rajavithi Hospital, Bangkok, Thailand. 

The data were obtained through self-completed 

questionnaires. The sleep quality was assessed with 

the Pittsburgh Sleep Quality Index and the diagno-

sis of primary headache was based on the Interna-

tional Classification of Headache Disorder 3rd edition 

(beta version).

 Results: In 99 medical students, 64.6% were 

female, mean age were 23.06±1.60 years old. 

30.5%, 37.9%, and 31.6% of the medical students 

were in 4th, 5th and 6th year, respectively. 35.1% of 

them were working on night shifts, 58.6% of them 

used caffeine and 21.1% did exercise. 54.5% of 

them had poor sleep quality. Higher year of study 

and caffeine use were significantly associated with 

poor sleep quality (p-value 0.043 and 0.028, re-

spectively). The association between exercise and 

primary headache was significant (p-value 0.046). 

The association between poor sleep quality and 

primary headache was not statistically significant.
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  Conclusion: From this study, the sleep distur-

bances in medical students were more often in 

higher year of study and also related to caffeine 

use. Exercises were associated with primary head-

aches. However, we did not find the association 

between sleep disturbances and primary head-

ache.

 Keyword: Sleep disturbances, Primary head-

ache, Tension-type headache

Introduction

 Sleep is a basic human need. Most people 

require adequate sleep in order to have a good 

quality life. Sleep disturbance or poor sleep quality 

caused daytime sleepiness, lack of problem solving 

skills1,2 and recurring headaches.3 Causes of sleep 

disturbance are restless leg syndrome, obstructive 

sleep apnea and depression4 or anxiety.3,5

 There are 3 types of relationship between 

headaches and sleep disturbances. First, headache 

is the presenting symptom of sleep disturbances. 

Second, the sleep disorder causes headaches. 

Third, both headache and sleep disturbances ef-

fects each other. When sleeping problems cause 

headaches, the headaches are usually non-specific 

such as throbbing pain at bilateral temporal area, 

pain while sleeping or after waking up in the morning.

 The survey of sleep on a group of university 

students in the United States identified that poor 

sleep quality was associated with irregular sleep-

wake cycle, which caused insomnia6. Moreover, 

teenagers and university students who had sleep 

problems had increased headaches frequency, had 

more prolonged and more severe headache.

 Some studies demonstrated that women who 

had working nightshift would have poorer quality 

sleep than men. Sleep problems occurred in female 

participants 1.3-2 times, compared to male partici-

pants.7 The occupations, which have to work night-

shift, could have chronic insomnia,8 and the sleep 

problems could lead to primary headache.9,10

 In Thailand, there were no studies on relation-

ship of sleep disturbances and headaches in 

medical students. The aim of this study is to inves-

tigate quality of sleep and the effect of sleep on 

primary headache. The result of this study could be 

useful for prevention and reduce morbidity in 

medical students.

Methods

 Ethics

 The study protocol was approved by the Ethics 

Committee of Rajavithi Hospital, Bangkok, Thailand. 

All participants provided written informed consent 

after receiving a detailed explanation of the purpose 

and design of the study.

 Procedure

 This was an analysis of a data from a cross- 

sectional survey of “the effect poor quality of sleep 

and primary headache among medical students in 

Thailand,” which was conducted from October 2017 

to January 2018 in Rajavithi hospital, Thailand. All 

participants filled out a personal data, headache 

questionnaire and the Pittsburgh Sleep Quality In-

dex (PSQI).

 Questionnaire

 Each medical student completed a structured 

questionnaire covering demographic and headache 

characteristics. The headache diagnosis was made 

according to The International Classification of 

Headache Disorder 3rd edition (beta version) (ICHD-

3- beta).



Vol.35 • NO.1 • 2019 21

 Pittsburgh sleep quality index

 The Pittsburgh Sleep Quality Index (PSQI)11,12 

assesses multiple dimensions of sleep over a 

1-month time period. The Thai version was used in 

the assessment of medical students sleep quality. 

This questionnaire is a sensitive, reliable, and valid 

measure of sleep quality. Poor sleeper was defined 

by a PSQI score greater than 5. The PSQI com-

prises seven components: (1) subjective sleep 

quality, (2) sleep latency, (3) sleep duration, (4) 

habitual sleep efficiency, (5) sleep disturbances, (6) 

use of sleeping medication, and (7) daytime drows-

iness and dysfunction. The sum of the seven com-

ponent scores yields one global score of subjective 

sleep quality (range 0–21), and higher than 5 scores 

represent poorer subjective sleep quality.

 Statistics

 Data were processed using SPSS 17.0. Data 

are presented as frequency counts and descriptive 

statistics. Headache and sleep quality are pre-

sented as categorical variables as numbers and 

percentages. The continuous variables were ana-

lyzed using Student’s t-test and analysis of variance 

(ANOVA), and the categorical variables were ana-

lyzed using Chi-square tests. Statistical significance 

was set at P < 0.05.

Results

 Characteristic data of 99 medical students 

were as followings (shown in Table1); 64.6% were 

female, mean age were23.06 ± 1.60, mean grade 

were 3.13 ± 0.47, 37.9% were 5th year medical stu-

dents, mean BMI were 21.66 ± 3.28, 100% did not 

smoke, 87.8% did not drink alcohol, 58.6% drank 

caffeine, 64.9% did not work on night shifts,  89.9%  

did  not  snore,  91.9%  did  not  use  analgesic  

drugs,  78.9%  did  not exercise, 54.5% have poor 

PSQI score, and 66.7% have no headache. Accord-

ing to ICHD-3-beta, 14.1% had frequent episodic 

tension-type headache, 13.1% had probable ten-

sion-type headache and 6.1% had unspecified 

headache.
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Table1: Characteristics of medical students (n = 99)

Characteristic N (%)

Sex
 Female 
 Male 

64 (64.6)
35 (35.4)

Age (mean ± SD) 23.06±1.60

Grade (mean ± SD) 3.13±0.47

Year of medical students
 4th 
 5th 
 6th 

29 (30.5)
36 (37.9)
30 (31.6)

BMI (mean ± SD) 21.66±3.28

Smoking > 1pack/week
 Yes 
 No 

0 (0.0)
99 (100.0)

Alcohol drinking
 Yes 
 No 

12 (12.2)
86 (87.8)

Caffeine use
 Yes 
 No 

58 (58.6)
41 (41.4)

Working on night shifts
 Yes 
 No 

34 (35.1)
63 (64.9)

Snoring
 Yes 
 No 

10 (10.1)
89 (89.9)

Analgesic used
 Yes 
 No 

8 (8.1)
91 (91.9)

Exercise
 Yes 
 No 

20 (21.1)
75 (78.9)

Pittsburgh sleep quality index (PSQI)
 Good 
 Poor 

45 (45.5)
54 (54.5)

Headache
 No headache
 Frequent episodic tension-type headache
 Probable tension-type headache
 Unspecified headache

66 (66.7)
14 (14.1)
13 (13.1)
6 (6.1)

 



Vol.35 • NO.1 • 2019 23

Table 2: Relationship between the Pittsburgh Sleep Quality Index: (PSQI) and medical student’s char-

acteristics

PSQI Good, N (%) Poor, N (%) P-value

Sex 
 Female 
 Male  

30 (46.9)
15 (42.9)

34 (53.1)
20 (57.1)

0.701

Age (mean ± SD) 22.80±1.56 23.19±1.61 0.231

Grade (mean ± SD) 3.21±0.46 3.05±0.46 0.194

Year of medical students
 4th

 5th

 6th

18 (62.1)
15 (41.7)
9 (30.0)

11 (37.9)
21 (58.3)
21 (70.0)

0.043

BMI (mean ± SD) 21.64±3.25 21.66±3.34 0.974

Alcohol drinking
 Yes
 No

3 (25.0)
42 (48.8)

9 (75.0)
44 (51.2)

0.121

Caffeine use
 Yes
 No

21 (36.2)
24 (58.5)

37 (63.8)
17 (41.5)

0.028

Working on night shifts
 Yes
 No

13 (38.2)
32 (50.8)

21 (61.8)
31 (49.2)

0.237

Snoring
 Yes
 No

5 (50.0)
40 (44.9)

5 (50.0)
49 (55.1)

1.000

Analgesic used
 Yes
 No

3 (37.5)
42 (46.2)

5 (62.5)
49 (53.8)

0.725

Exercise
 Yes
 No

7 (35.0)
35 (46.7)

13 (65.0)
40 (53.3)

0.351

 The association between PSQI and medical 

student’s characteristics were shown in Table 2. Of 

the 54 participants who had poor PSQI, 62.9% were 

female, mean age were 23.19 ± 1.61, mean grade 

were 3.05 ± 0.46, mean BMI were 21.66 ± 3.34, 75% 

drank alcohol, 49.2% did not work on night shifts, 

55.1% did not snore, 53.8% did not use analgesic 

use, 53.3% did not exercise. The relationship be-

tween caffeine use and poor sleep quality has been 

demonstrated (p-value 0.028). Poor sleep quality in 

each year of medical students were different; 37.9% 

in 4th year medical students, 58.3% in 5th year 

medical students and 70% in 6th year medical stu-

dents (p-value 0.043).
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 The medical students who had primary head-

ache (n=33) had the following characteristics 

(shown in table 3); 22(34.4%) were female, 

11(31.4%) were male, mean age were 23.12±1.56, 

mean grade were 3.09±0.45, mean BMI were 

22.08±3.39, 41.7 % were 5th year medical students, 

41.7% drank alcohol, 36.6% did not drink caffeine, 

34.9% did not work on night shifts, 40.0% snore, 

50.0% used analgesic drugs. Exercise in medical 

students was associated with primary headache 

(p-value 0.046). The prevalence of primary head-

ache in participants who exercise was as followings 

(not shown in the table); 50% had no headache, 

25% were frequent episodic tension-type head-

ache, 20% were probable tension type headache, 

and 5% were unspecified headache.

Table 3: Relationship between headache and medical student’s characteristics

Headache No headache
N (%)

Primary headache
N (%)

P-value

Sex 
 Female  
 Male  

42 (65.6)
24 (68.6)

22 (34.4)
11 (31.4)

0.766

Age (mean ± SD) 22.95±1.62 23.12±1.56 0.626

Grade (mean ± SD) 3.15±0.49 3.09±0.45 0.596

Year of medical student  
 4th

 5th

 6th

21 (72.4)
21 (58.3)
21 (70.0)

8 (27.6)
15 (41.7)
9(30.0)

0.429

BMI (mean ± SD) 21.44±3.22 22.08±3.39 0.375

Alcohol drinking
 Yes
 No

7 (58.3)
58 (67.4)

5 (41.7)
28 (32.6)

0.531

Caffeine use
 Yes
 No

40 (69.0)
26 (63.4)

18 (31.0)
15 (36.6)

0.564

Working on night shifts
 Yes
 No

24 (70.6)
41 (65.1)

10 (29.4)
22 (34.9)

0.582

Snoring
 Yes
 No

6 (60.0)
60 (67.4)

4 (40.0)
29 (32.6)

0.727

Analgesic used
 Yes
 No

4 (50.0)
62 (68.1)

4 (50.0)
29 (31.9)

0.435

Exercise
 Yes
 No

10 (50.0)
55 (73.3)

10 (50.0)
20 (26.7)

0.046
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 The association between poor sleep quality 

and primary headache of medical students was 

shown in Table 4. 71.4% of participants who had 

frequent episodic tension-type headache, 69.2% of 

participants who had probable tension-type head-

ache, and 33% of participants who had unspecified 

headache, had poor sleep quality.

Table 4: Relationship between the Pittsburgh Sleep Quality Index (PSQI) and Headache

PSQI Good

N (%)

Poor

N (%)

P-value

Headache 0.234

 No headache 33(50.0) 33(50.0)

 Frequent episodic tension-type headache 4(28.6) 10(71.4)

 Probable tension-type headache 4(30.8) 9(69.2)

 Unspecified headache 2(33.3)

Discussion

 In this cross-sectional questionnaire-based 

study, we did not find the association between poor 

sleep quality and primary headache. These findings 

were different from the previous study in the night-

shift workers who suffered more from primary head-

ache13.The negative results of our study may be 

from the small sample size and the self-completed 

questionnaire, which could lead to bias data. How-

ever, this study is the first study related to sleep and 

headache in medical students in Thailand, so it 

could not compared with the previous studies in 

different populations.

 Higher year of study were associated with poor 

sleep quality, which was the same as previous 

epidemiologic studies. Postgraduates and under-

graduates had a higher percentage of sleep distur-

bances as compared to interns.14 The poor sleep 

quality in medical students had several factors in-

cluding the students' attitudes, knowledge of sleep, 

and academic demands, and other potential 

mechanisms that are still incompletely under-

stood.15,16 Caffeine use were associated with poor 

sleep quality in our study. Caffeine was already 

known as a factor affecting sleep habit.

 There was an association between exercise 

and primary headache, which we found that the 

student who did not exercise had less primary 

headache. We did not know whether not exercise 

is good for headache or the students who had no 

headache did not exercise, due to nature of study 

design. As we know, regular aerobic exercise can 

reduced migraine headache,17,18 while, sport and 

exertion can be a trigger of headache in some 

people.19

 There were several limitations in our study, 

including the participants was not randomly se-

lected, a small sample size, and a self-completed 

questionnaire, which are subjected to bias.

 From this study, we demonstrated that a close 

attention to the factors precipitating or aggravating 

sleep problems and headache among medical 

students are very important, as these may prevent 

morbidity from sleep disturbance and primary head-

ache in these groups of students.
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 Further prospective studies with a larger sam-

ple size, using objective sleep quality measure-

ments and a longitudinal design to examine the 

within-person and day-to-day changes in sleep and 

headache severity are needed to accurately deter-

mine the impact of sleep disturbances on primary 

headache.
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