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Abstract

Background: The issue of headaches is urgent to address as it can have a significant impact on the global 
community at large. Various factors influence headaches, one of which is the quality of sleep. This research is 
conducted to investigate the relationship between sleep quality and primary headaches among students in the 
Medical Bachelor's Program at Udayana University.

Materials and Methods: This study was conducted with a descriptive analysis regarding sleep quality and primary 
headaches in 164 students. Data collection was done online through questionnaires on primary headaches and the 
Pittsburgh Sleep Quality Index (PSQI). The data were then analyzed using the contingency coefficient correlation 
test.

Results: A total of 68.3% of students experienced primary headaches, while 87.8% of students had poor sleep 
quality. There is a relationship between sleep quality and primary headaches (p=0.017) with a correlation value of 
0.183, indicating a very weak relationship between the two.

Conclusion: There is a significant relationship between the quality of sleep and primary headaches among 
medical undergraduate students of Udayana University with a very weak correlation. Therefore, providing a 
better understanding of maintaining a more regular sleep schedule to students is recommended.
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Background

Sleep is one of the essential activities for human 
life. Sleep holds the same importance as eating and 

drinking for the survival of humans. Sleep affects 
physical, cognitive, and psychological health. 
Therefore, attention or research is needed to help 
improve the quality of sleep.1,11
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Headache can be described as a painful sensation 
occurring in the head area. Headaches are caused by 
the perception of pain and discomfort in structures 
sensitive to pain in the head and neck, such as the skin, 
muscles, and blood vessels. Additionally, headaches 
can radiate from one part of the head to another. 
Headaches can occur suddenly or gradually.2

Sleep has an influence on headaches; for example, 
insomnia, a sleep disorder, can be associated with 
Chronic Daily Headache (CDH), a type of headache.9 

Furthermore, a study by Paiva et al. indicates a 
relationship between sleep disorders and headaches.16 

The results of the study by Boardman et al. show a 
direct correlation between sleep disorders and the 
level of headache.3 This indicates that an increase in 
sleep problems is associated with an increase in the 
level of headache.

Therefore, this study aims to determine the 
correlation between sleep quality and primary 
headaches in students of the Medical Bachelor’s 
Program at the Faculty of Medicine, Udayana 
University.2

Materials and Methods

This research is an observational analytic study 
with a cross-sectional design. Subjects were selected 
using simple random sampling.

The sampling was conducted at the Faculty 
of Medicine, Udayana University, in the city of 
Denpasar in the year 2023.

The measuring instrument used in this study 
is the Pittsburgh Sleep Quality Index (PSQI). PSQI 
consists of 19 questions that evaluate 7 components, 
such as subjective assessment of sleep quality, time 
taken to fall asleep, sleep duration, and other aspects. 
If the PSQI score is > 5, it indicates poor sleep quality, 
while a score of PSQI < 5 indicates good sleep quality. 
Subjects can complete the PSQI questionnaire within 
5 to 10 minutes.4

This study recruited subjects from first, third, 
and fifth-semester medical undergraduate students 

at Udayana University who agreed to participate 
through informed consent. Data were collected 
directly from the research subjects as primary 
subjects. Online questionnaires were distributed 
personally or through small group discussions (SGD) 
among students. Samples that met the inclusion and 
exclusion criteria were selected as eligible samples. 

The exclusion criteria in this study are as follows:

1. Having a history of trauma to the head area.

2. Suffering from systemic infections causing 
fever.

3. Having a history of being treated in the 
Emergency Department (UGD) in the last 3 months.

4. Headache caused by excessive medication use 
or medication-overuse headache (MOH).

5. Currently taking medications that affect sleep.

Here are the steps for analyzing the research results:

1. Descriptive analysis based on age, gender, 
socioeconomic status, and semester to determine 
subject characteristics.

2. The contingency coefficient correlation test 
is used to determine the relationship between sleep 
quality and NKP. The strength of the relationship (r) 
has several levels: very weak (r = 0.00 – 0.199), weak 
(r = 0.20 – 0.399), moderate (r = 0.40 – 0.599), strong 
(r = 0.60 – 0.799), and very strong (r = 0.80 – 1.00). If 
p < 0.05, the relationship between sleep quality and 
NKP is considered significant. The direction of the 
relationship is positive if the r value is positive.6

3. The SPSS 16.0 program for Windows will be 
used to analyze the data obtained in this study.

Results

This study obtained responses from 170 students 
in the Medical Bachelor’s Program at the Faculty 
of Medicine, Udayana University. Out of these 170 
respondents, 164 subjects met the inclusion and 
exclusion criteria. The following table describes the 
characteristics of the research subjects.
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Table 1: Demographic Characteristics of Research Subjects

Variable Frequency(n) Percentage (%)
Age 

17

18

19

20

21

 2

47

61

50

4

1,2

28,6

37,1

30,4

2,4
Sex

Male

Female

71

93

43,3

56,7
Single Tuition Fee

1 (Rp500.000,00)

2 (Rp1.000.000,00)

3 (Rp13.600.000,00)

4 (Rp19.200.000,00)

5 (Rp21.400.000,00)

11

11

65

41

36

6,7

6,7

39,6

25

22
Semester

1

3

5

50

60

54

30,5

36,6

32,9
Total 164 100

The relationship between sleep quality and primary headache can be found in the attached Table 2.

Table 2: Correlation between Sleep Quality and Primary Headache

Sleep Qualiy

Primary Headache

Total 
n (%)

r PPresent Absent

n % n %

Good 9 45 11 55 20 (100) 0,183 0,017

Bad 103 71,5 41 28,5 144 (100)

Total 112 68,3 52 31,7 164 (100)

Meanwhile, the correlation values between other factors and primary headaches can be found in the following 
Table 3.
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Table 3: Correlation of Other Factors with Primary Headache

Other Factors
Primary Headache

Total 
n (%)

r PPresent Absent
n % N %

Sex
Male 44 39,3 27 51,9 71 (43,3)

0,118 0,129Female 68 60,7 25 48,1 93 (56,7)
Total 112 100 52 100 164 (100)
Age

17 1 0,9 1 1,9 2 (1,2)

0,117 0,682

18 33 29,5 14 26,9 47 (28,7)
19 39 34,8 22 42,3 61 (37,2)
20 37 33 13 25 50 (30,5)
21 2 1,8 2 3,8 4 (2,4)

Total 112 100 52 100 164 (100)
Socioeconomic Status 
(Single Tuition Fee)

1 8 7,1 3 5,8 11 (6,7)

0,082 0,893

2 8 7,1 3 5,8 11 (6,7)
3 43 38,4 22 42,3 65 (39,6)
4 30 26,8 11 21,2 41 (25)
5 23 20,5 13 25 36 (22)

Total 112 100 52 100 164 (100)

The following Table 4 displays the correlation between other factors and sleep quality.

Table 4: Correlation of Other Factors with Sleep Quality

Other Factors Sleep Quality Total

n (%)

r P
Good Bad

n % N %
Sex

Male 9 45 62 43,1 71 (43,3) 0,013 0,869
Female 11 55 82 56,9 93 (56,7)

Total 20 100 144 100 164 (100)
Semester

1 1 5 49 34 50 (30,5) 0,207 0,026
3 11 55 49 34 60 (36,6)
5 8 40 46 32 54 (32,9)

Total 20 100 144 100 164 (100)
Socioeconomic Status 
(Single Tuition Fee)

1 0 0 11 7,6 11 (6,7)

0,169 0,306

2 0 0 11 7,6 11 (6,7)
3 8 40 57 39,6 65 (39,6)
4 5 25 36 25 41 (25)
5 7 35 29 20,2 36 (22)

Total 20 100 144 100 164 (100)
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Discussion

It is known that the focus of this research is on 
students of the Medical Bachelor’s Program at the 
Faculty of Medicine, Udayana University, aged 
between 17 to 21 years. The majority of them were 
19 years old, comprising 37.1% of the total subjects. 
The research subjects were students from the Medical 
Bachelor’s Program at the Faculty of Medicine, 
Udayana University, distributed across semesters 1, 3, 
and 5. The percentage distribution between male and 
female subjects in this study is 43.3% for males and 
56.7% for females. There is no significant difference 
in the number of male and female subjects in this 
study. Additionally, the classification of subjects 
based on the single tuition fee is used to measure 
socioeconomic status. Most subjects pay single tuition 
fee level 3, amounting to Rp13,600,000.00, which is 
approximately 39.6%.

Table 2 provides information on the number of 
research subjects experiencing primary headache 
based on sleep quality, whether good or poor. Out of 
20 research subjects with good sleep quality, around 
9 individuals (45%) experience primary headache, 
while out of 144 research subjects with poor sleep 
quality, approximately 103 individuals (71.5%) 
experience primary headache. About 11 subjects 
with good sleep quality (approximately 55%) do 
not experience primary headache, while 41 research 
subjects (approximately 28.5%) with poor sleep 
quality do not experience primary headache.

By using the contingency coefficient correlation 
test on two equivalent nominal variables, a significant 
correlation was found between sleep quality and 
Primary Headache (p<0.05). The correlation value 
between them is 0.183 (r=0.000-0.199), indicating a 
very weak level of correlation.6

The prevalence of primary headache in the 
age group is quite high, as found in this study, at 
68.3%. This prevalence is higher than in a meta-
analysis study that investigated 76,782 children and 
adolescents, showing a prevalence of NKP of 62%.15 

This study aligns with another research on children 
and adolescents in Zambia, indicating a headache 
prevalence of 85.8%. Among these headaches, 
migraines and tension-type headaches (TTH) account 
for 53.2% and 12.1%, respectively. Therefore, the 

prevalence of primary headache in that study was 
65.3%.10

The prevalence of poor sleep quality obtained 
in this study is very high, reaching 87.8%. A study 
on students at Bogotá University in Colombia found 
a prevalence of deteriorated sleep quality to be 
58.9%7. Both of these studies align with research on 
university students in America in 2010, where 34.1% 
of respondents had poor sleep quality. Therefore, the 
prevalence of poor sleep quality in that study was 
65.9%.12

The high prevalence of sleep quality disorders 
and headaches in adolescents in this study 
emphasizes the importance of understanding the 
relationship between the two. Data from this research 
indicate that 62.8% of research subjects experiencing 
poor sleep quality also experience primary headache. 
This high percentage suggests a potential connection 
between poor sleep quality and the onset of primary 
headaches in adolescents. Statistical test results 
confirm the presence of a significant correlation 
between sleep quality and primary headaches.

Table 3 presents the correlation values (p) and 
correlation levels (r) between several other factors 
and primary headache. Each of these factors shows 
a non-significant correlation with primary headache.

A study at Taibah University involving 488 
medical students found no significant correlation 
between the prevalence of primary headache and the 
age of the respondents.8 These findings align with 
this study, where the prevalence of primary headache 
varies at different ages of the subjects, namely 50% at 
the age of 17, 70.2% at the age of 18, 63.9% at the age 
of 19, 74% at the age of 20, and 50% at the age of 21.

This study notes that the prevalence of primary 
headache tends to be higher in females, reaching 
73.1%, while males have a prevalence of primary 
headache of 62%. These findings align with the 
results of a study in Kuwait, where the prevalence of 
primary headache in females reached 47.98%, while 
in males, the prevalence was 34.36%.18

A study conducted in Germany indicates a 
correlation between the frequency of primary 
headache and socioeconomic status. The research 
found that an increase in socioeconomic status 
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is associated with a decrease in the frequency of 
primary headache.14 The results of this study differ, 
as individuals with a high socioeconomic status still 
have a high prevalence of primary headache. This 
research found that students with a single tuition fee 
level of 4, classified as a high socioeconomic status, 
have the highest prevalence of primary headache 
among all single tuition fee levels, at 73.2%.

Table 4 shows the correlation values (p) and 
correlation levels (r) between sleep quality and 
various other factors. Gender and socioeconomic 
status do not exhibit a significant relationship 
with sleep quality. However, there is a significant 
relationship between sleep quality and the number 
of semesters (p<0.05). The correlation between these 
two factors reaches 0.207, which can be categorized 
as a weak level of correlation (r=0.20-0.399).6

In the study conducted by Madrid-Valero and 
colleagues in 2017, females were found to be twice 
as likely to experience poor sleep quality compared 
to males.13 However, these results differ from the 
findings of this study, where sleep quality in females 
and males is almost equivalent. About 88.2% of 
female subjects and 87.3% of male subjects have poor 
sleep quality.

This study investigated students from three 
different semesters, namely the 1st, 3rd, and 5th 
semesters. The following are the percentages of 
students with poor sleep quality in each semester: 
98% in the 1st semester, 81.7% in the 3rd semester, 
and 85.2% in the 5th semester. This is consistent with a 
study in Japan where first-year students had less than 
7 hours of sleep, while fourth-year students had more 
than 7 hours of sleep. This leads to an improvement 
in sleep quality in students with higher semesters.1

This study notes that students with a high 
socioeconomic status show a good level of sleep 
quality. The identification of socioeconomic status 
in this research is based on the single tuition fee 
categories for students, consisting of five levels where 
level 1 is the lowest or most affordable, while level 
5 is the highest or most expensive. These findings 
indicate that the prevalence of poor sleep quality 
in students with single tuition fee levels 3, 4, and 5, 
or with a high socioeconomic status, reaches 87.7%, 
87.8%, and 80.6%, respectively. 

Meanwhile, students with single tuition fee levels 
1 and 2 have a 100% prevalence of poor sleep quality 
for both levels. These results align with other studies 
conducted at various universities in New York, USA, 
indicating that students with low socioeconomic 
status have the strongest association with poor sleep 
quality.17

Conclusion

There is a significant relationship between sleep 
quality and primary headaches in students of the 
Medical Bachelor’s Program at Udayana University, 
with a very weak level of correlation. Other outcomes 
in this study include:

•	 There is no significant relationship between 
primary headaches and other factors, namely 
gender, age, and socioeconomic status.

•	 There is no significant relationship between 
sleep quality and gender or socioeconomic 
status.

•	 There is a significant relationship between 
sleep quality and the number of semesters, 
with a weak correlation.

Based on the results of the conducted research, 
the researchers would like to propose several 
recommendations or suggestions:

1.	 There are several variables that influence 
sleep quality but were not investigated in 
this study. Some unexamined factors that 
potentially affect sleep quality include 
genetic aspects, the use of electronic devices, 
and caffeine consumption. It is advisable for 
future research to be expanded to explore the 
relationship between sleep quality and these 
various factors.

2.	 This study did not examine certain factors 
influencing primary headaches, such as body 
posture, caffeine consumption, and alcohol 
consumption. Subsequent research could 
delve deeper into the relationship between 
primary headaches and these factors.

3.	 Improvement can be made by increasing the 
number or size of samples to better represent 
students who experience primary headaches 
and poor sleep quality.
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