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Abstract
Headache is the most prevailing disorder and the third leading cause of disability
worldwide. The prevalence of primary headaches has been reported to increase by 2-4
times in patients with psychiatric comorbidities, including depression. This study sought
to assess the correlation between depression level and headache severity among medical
students. To the best of our knowledge, this is the first study to evaluate the correlation
between depression level and headache severity in Indonesia. A cross-sectional study
was conducted among students of Airlangga University in 2021. To evaluate the level of
depression and the severity of headache, Depression Anxiety Stress Scales (DASS-42)
and Headache Impact Test 6 (HIT-6) were used, respectively. A set of validated
questionnaires were used to assess students’ demographic characteristics. A total of 82
medical students were included in this study and most of them were female (86.6%). The
third-semester students represented the highest proportion (45.2%) of subjects. The
mean age and body mass index (BMI) were 19.88 + 1.03 and 22.55+4.44, respectively.
The average DASS-42 score was 10.98+11.47 which indicated a mild depression level.
The average HIT-6 score was 45.74+6.130 which revealed a mild impact. The data of
Spearman correlation suggested that headache severity was significantly correlated with
depression level (r=0.396, p<0.001). This study provides insights on the importance of
stress management and depression prevention to decrease the risk of headache, and vice

Versa.

Keywords: Tension-type headache, migraine, depression, Headache Impact Test,
Depression Anxiety Stress Scale

Introduction

H eadache is the most common disorder and the third leading cause of disability worldwide [1,

2]. According to the International Headache Society, the global annual prevalence of primary
headaches reached 46%, of which, 42% are classified as tension-type headaches, 11% as
migraine, and 3% as chronic headaches [1, 2]. The prevalence rate can increase by 2-4 times in
patients with psychiatrie comorbidities [1, 2]. Multiple factors, such as hormone levels, sleep
quality, age, gender, and excessive stress leading to the development of depression, have been
associated with headache severity [3-9]. Likewise, physical symptoms including headache also
commonly occur in individuals suffering from depression [10]. Depression and headache are
described as bidirectional since the occurrence of one disease is often followed by the other [11].
The association between depression and headache is possibly related through multiple
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mechanisms including brain development, genetic, neurotransmitter levels, environmental
factors, stress, and pain modulation [11].

Depression is a serious medical condition associated with negative feelings and a decrease
in quality of life [12, 13]. The worldwide prevalence of depression reached 33% with the highest
rates reported in the Middle East and South Asia [14]. Students, particularly those studying
medicine, have been considerably more vulnerable to stress and had a high risk of suffering
from depression [15-17]. Even prior to the coronavirus disease 2019 (COVID-19) outbreak, data
on psychological stress assessment showed that stress prevalence among the students was 3%
before starting studying, which increased by 2+fold in first academic year, and reached 21% up
to 56% within the final academic year [2, 15]. During the COVID-19 pandemic, the rate of the
aforementioned mental health issues has been reportedly aggravated both among general
population worldwide [18] and likely among medical students. Massive changes in the
education system such as that in the curricula (from offline to online class format) lead to
students’ concern of being separated from their community while the school process continues
and preclinical and elinical practices are disrupted [19-21]. Moreover, exposure to a high-risk
environment during hospital training has increasingly affected the students’ psychological
conditions, leading to an elevated prevalence of anxiety and depression [19-21]. This study,
therefore, attempted to evaluate the correlation between depression level and headache severity
among medical students during the COVID-19 pandemic in Indonesia.

Methods

Study design and setting

An online cross-sectional study was conducted among medical students of Universitas
Airlangga, located in Surabaya of East Java, in August 2021. A total sampling was employed in
which all medical students enrolled during the study period (i.e., Semester 3, 5 and 7) were
invited to participate in the study. Semester 1 students were excluded since they had not started
the classes. The invitations to participate in the online survey, hosted by G-form, were
distributed to all students through an official student WhatsApp communication platform. The
inclusion criteria were medical students of Universitas Airlangga, participating in online class
during the COVID-19 pandemic, and experiencing a primary headache. The primary headache
was defined based on criteria from the International Classification of Headache Disorders
(ICHD-3). Student who did not suffer from headache or those suffering from headache with
focal neurological deficit, headache with head trauma, headache with brain tumor, headache
with seizure, and headache with systemic disease were excluded. The students who met the
inclusion criteria were enrolled after being informed of the study and signing informed consent.

Assessment of depression level, headache severity, and potential confounding
variable
The questionnaire collected data on the students’ characteristics (gender, age, body mass index
(BMI), academic semester), type of headache, depression level, and headache severity. To
ensure the type of headache, a set of validated questions were used to screen the primary
headache sufferers based on criteria set by the ICHD-3 (tension-type headache and migraine).

To evaluate the level of depression, the Depression Anxiety Stress Scales (DASS-42) was
used. DASS-42 consisted of 42 questions that measured three domains over the past week
(depression, anxiety, and stress); each domain was measured using 14 questions [22]. In this
study, only the depression domain was assessed. Each question had four possible responses and
scores: “Did not apply to me at all or never (score 0)”; “Applied to me to some degree, or some
of the time or sometimes (score 1)”; “Applied to me to a considerable degree, or a good part of
time or often (score 2)™ and “Applied to me very much, or most of the time or almost always
(score 3)”. The scores ranged between o and 42 and the total scores for each participant were
classified into five categories: normal (score 0-9), mild (score 10-13), moderate (score 14-20),
severe (score 21-27), and extremely severe (score 28 or more) [22].

To determine the severity of headache, the Headache Impact Test (HIT-6) was utilized.
HIT-6 consisted of six questions assessing headache severity and the alteration of headache
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clinical symptoms. For each question the alternative response and score were: “Never=6",
“Rarely=8", “Sometimes=10", “Very often=11" and “Always=13"; therefore, the score range was
36-78. The higher the scores, the greater impact of the headache in life. The total score for each
participant was classified into either no impact, mild impact, moderate impact, or severe impact
as described elsewhere [23, 24].

Statistical analysis

The student t-test and Anova or the appropriate non-parametric tests were used to assess
factors associated with severity of headache. To determine the correlation between students’
depression level (raw score of DASS-42) and headache severity (raw score of HIT-6), the
Spearman correlation coefficient was used. This analysis was used since the data did not have
normal distribution based on Kolmogorov-Simonov. The analysis was performed on IBM SPSS
version 22.

Results

A total of 82 out of 300 students had a primary headache and the characteristics presented in
Table 1. Of the total 82 respondents, 71 (86.6%) were female and 45.2% of the total
participants were in their third semester. The mean age and BMI were 19.88+1.03 years and
22 55+4.44 kg/mz2, respectively. Among students with primary headache, 45.2% (37/82)
suffered from depression, and depression predominantly occurred among the third semester
students (23.17%) (Table 1). Among all participants, the mean score on the DASS-42 scale for
depression domain was 10.98+11.47 (Cl95%: 8.45, 13.5), categorized as mild. Based on the
severity of depression, there were almost equal number of students that suffered from mild
(11%), moderate (12.2%), severe (11%) and extremely severe (11%) (Table 1). Our data
suggested that migraine was the most frequent type of primary headache occeurring among the
respondents (69.5%) (Table 1).

Table 1. Baseline characteristics of the subjects with primary headache (n=82)

Characteristics | ~n (%)
Gender
Male 11 (13.4)
Female 71(86.6)
Age (years)
18 6 (7.3)
19 29 (35.4)
20 18 (22.0)
21 27 (32.9)
22 2 (2.4)
Body mass index (BMI)
Underweight 12 (14.6)
Normal 38 (46.3)
Pre-obese 11 (13.4)
Obese level I 17 (20.7)
Obese level IT 4(4.9)
Academic semester
Semester 3 37 (45.2)
Semester 5 19 (23.2)
Semester 7 26 (31.7)
Level of depression, based on DASS-42 scale
Normal 45 (54.9)
Mild 9 (10.9)
Moderate 10 (12.2)
Severe 9 (10.9)
Extremely severe 9 (10.9)
Headache type, based on ICHD-3
Tension-type headache 25 (30.5)
Migraine 57 (69.5)
Severity of headache, HIT-6 scale
Noimpact 62 (75.6)
Mild impact 12 (14.6)
Moderate impact 4 (4.9)
Severe impact 4 (4.9)
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Sixty two of 82 respondents (75.6%) that reported headaches had no impact in their life
while 14.6%, 4.9% and 4.9% reported mild, moderate and severe impacts of headache on their
life from a headache (Table 1). Of all respondents, the mean HIT-6 score was 45.74+6.13;
Clg5%: 44.40, 47.09 (Table 2). There was an association between the level of depression and
HIT-6 score (p<0.001); the more severe the level of depression, the higher the HIT-6 score
(Table 2). The Spearman correlation suggested that severity of depression was correlated with
the severity of headache (r=0.396; p<0.001).

Table 2. The mean HIT-6 score and its associated factors among subjects with primary
headache

Characteristics Mean HIT-6 score  p-value
Mean HIT-6 score 45.74+6.13
Gender 0.761
Male 46.27+7.22
Female 45.66+5.99
Age (years) 0.240
18 44.33%3.72
19 46.00+6.15
20 48.06+7.77
21 44.67+4.99
22 40.00+5.65
Body mass index (BMI) 0.145
Underweight 45.67+3.08
Normal 44.87+5.44
Pre-obese 43.55+5.24
Obese level I 48.18+8.08
Obese level T 50.00+9.38
Academic semester 0.384
Semester 3 46.68+6.43
Semester 5 44.3247.00
Semester 7 45.46+4.88
Level of depression, based on DASS-42 scale <0.001
Normal 43.49+4.78
Mild 49.22+4.73
Moderate 45.00+4.34
Severe 46.56+£06.76
Extremely severe 53.5647.24
Headache type, based on ICHD-3 0.221
Tension-type headache 47.00+6.97
Migraine 45.10+5.70
Discussion

The present study was conducted to evaluate the correlation between depression level and
headache severity among students of Airlangga University. The data from the Spearman
correlation suggested a significant correlation between depression level and headache severity.
This finding is in accordance with those reported in a previous study, suggesting that patients
with depression had a greater severity and higher frequency of migraine compared to those
without depression [25]. Another investigation also revealed higher scores of Visual Analogue
Scale (VAS) and HIT-6 in patients with tension-type headaches and migraines compared to
those without tension-type headaches or migraines [9]. In addition to depression, other
variables such as BMI and smoking habits have also been reportedly associated with the severity
of headache [26].

The level of serotonin, a neurotransmitter, was assumed to play a role in the occurrence of
migraine. Low serotonin levels triggers the enhancement of 5HT1A receptor in the hippocampus
[27, 28]. The alteration of the receptor has been reported to be associated with the pain
modulation process. Additionally, low levels of serotonin were also found in patients with
depression as it plays pivotal role in mood regulation. Cortisol is a type of hormone that is
involved in the stress response, and high levels of cortisol desensitization of the 5HT1A receptor
[29, 30], leading to an increased activation of the nociceptive pathway which is related to
depression events.
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Several psychosocial aspects, such as students’ personality and ability to manage stress,
may also contribute to the occurrence of depression. When a student is not capable of adapting
to certain situations, the student will be more likely suffer from mental health problems such as
anxiety and depression. Likewise, the students’ personality will influence their adaptation
process [31]. Nevertheless, to date, a mechanism to explain the observed association between
depression and headache severity mechanisms is still not clear. Therefore, further studies are
highly needed to reach a more definitive conclusion.

To the best of our knowledge, this is the first study to evaluate the correlation between
depression level and headache severity in Indonesia. This study applied a cross-sectional
method and online questionnaire to collect data which may bias the results. Thus, further
studies using a cohort research method and direct data collection with patients are
recommended.

Conclusion

The current study suggested a significant correlation between depression level and headache
severity among medical students of Airlangga University. This study may provide basic
information and insights on the importance of stress management and depression prevention to
decrease the risk of headache oceurrence, and vice versa.
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