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Abstract

Background: In recent years, with the rapid popularization of the Internet, lifestyle disturbances,
such as insufficient sleep due to excessive use of the Internet, is of concern. Sleep problems are
known to trigger migraines. To clarify the relationship between migraine and Internet addiction, a
questionnaire survey was conducted for pharmacy students at university.

Methods: Internet addiction symptoms were assessed using the Internet Addiction Test (IAT), and
migraine was evaluated using modified Japanese migraine screening. Continuous variables were
analysed using the unpaired Student’s t-test or one-way analysis of variance followed by multiple
Turkey's comparison tests. Categorical variables were analysed by the x*test.

Results: The recovery rate was 98.9% (442 / 447 students). Of the 288 students who had headaches
in the past 3 months, 145 students (32.8%, 145/442 students) were judged as having migraines
by migraine screening. Sleep problems (62.1%) were observed in the migraine group. Moreover,
sleep deprivation due to headache was noted in 31.7% of the migraine group. The percentage of
students with Internet addiction in the migraine group was significantly higher than that in the other
headache group or no headache group.

Conclusions: Internet addiction was associated with the presence/absence of migraine in pharmacy

students at university.

Introduction

Migraine is a common neurological disorder that
is typically characterized by severe pain on one or
both sides of the head and disturbances in vision.
During migraine attacks, patients often develop
nausea/vomiting, and increased sensitivity to
their surroundings, including light (photophobia),
sound (phonophobia) and odors (osmophobia)
[1,2]. In Japan, the prevalence of migraine is 8.4% of
the population, and is especially high in those aged
20 to 40 [3]. In our previous study on pharmacy
students, the prevalence of migraine was 28.3%, and
the prevalence among female students was 30.9%.
Compared with the prevalence of 12.9% of women
in their 20s reported in the epidemiological survey
in Japan [3], the prevalence in pharmacy students
is much higher. Moreover, headaches affect daily
life (50.0%) and studies (48.2%) in students with
migraine [4]. In addition, the triggers of migraine
attacks were sleep deprivation and excessive sleep
(58.2%) [4].

In recent years, with the rapid popularization
of the Internet, lifestyle disturbances, such as
insufficient sleep due to excessive use of the
Internet, is of concern [5]. Katayama and Mizuno-
Matsumoto reported that 58% of university
students were Internet-dependent, and students
with Internet dependency have trouble sleeping,

which causes physical and mental health problems
[6]. Stress, irregular diet and sleep problems are
known triggers of migraine [1-3,7]. Moreover, we
previously suggested depression to be involved in
the aggravation of migraine [7]. In addition, Ha et
al. reported that Internet addiction (IA) is associated
with depressive symptoms [8]. Thus, lack of sleep
due to excess use of the Internet may be involved in
the development of migraines. However, Cerutti et
al. reported that IA is not associated with headache
or type of headache [9]. Therefore, in this study, a
questionnaire survey was conducted for pharmacy
students at university to clarify the relationship
between migraine and IA.

Methods
Subjects

A questionnaire survey was conducted between
December 2017 and March 2018 for pharmacy
students at the Showa University School of Pharmacy
(447 students). To protect the respondent's personal
information, the questionnaire was anonymous.
This study was approved by the Institutional Ethics
Committee of Showa University (Approval No. 298).

Questionnaire study

Data on the effects of headache on sleep, study and
daily life, and triggers of headache were collected
using a questionnaire.
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To select students with migraine, we used the modified ID migraine
screener Japanese version [4], which included five items: headache
exacerbation during daily activities, nausea, photophobia, osmophobia
and phonophobia, covering the past 3 months. Based on previous study
by Lipton et al,, [10] we assessed headache exacerbation during daily
activities, nausea, photophobia, osmophobia and phonophobia using
the following criteria: “yes” assigned to response of “less than half the
time” or “half the time or more”. Participants who answered yes to at
least two of five questions were considered to have migraines. Of the
students who had headaches in the past 3 months, those who did not
meet the criteria of migraine were considered to have other headaches.
Moreover, students with migraines who answered yes to the question
about aura symptoms (visual symptom) were considered to have
migraine with aura. In this way, migraine was evaluated according to
the International Classification of Headache Disorders, Third Edition
beta version (ICHD-3 beta) [11].

Internet addiction (IA) was first proposed by Young in 1998 [12]. All
subjects are divided into non-IA, possible IA or IA in increasing order
of problem severity related to Internet usage according to Young’s
Internet Addiction Test (YIAT). The YIAT is a 20-item questionnaire,
with a total score ranging from 20 to 100. A higher total score indicates
greater IA. Respondents were classified according to their total YIAT
scores: =70 as IA; 40-69 as possible IA; and 20-39 as non-IA. In this
study, Internet use means personal computer, mobile phone or online
game use. In addition, we also collected information on Internet use
time, usage before bedtime and purpose of using the Internet.

Statistical analysis

Continuous variables were analysed using the unpaired Student’s
t-test or one-way analysis of variance followed by multiple Turkey's
comparison tests. Values of P < 0.05 were considered significant.
Categorical variables were analysed by the x* test using Excel Statistics
(Excel Toukei) 2008 for Windows (Social Survey Research Information
Co., Tokyo, Japan). Values of P < 0.05 were considered significant
for analyses between two groups, and critical value of P < 0.017 was
considered significant (P = 0.05/3 woodlands) for analyses among three
groups.

Results

Background of respondents

The recovery rate was 98.9% (442/447 students). Of the 288 students
who had headaches in the past 3 months, 145 were judged as having
migraine by migraine screening, and the prevalence rate was 32.8%
(145/442 students, Table 1). The average age of the respondents was
21.4 + 2.0 years for the migraine group, 21.6 * 1.9 years for the other
headache group and 21.0 + 2.0 years for the no headache group (Table
1). There were 129 women (89.0%) in the migraine group, 105 women
(73.4%) in the other headache group and 117 women (76.0%) in the no
headache group (Table 1). The proportion of females in the migraine
group was significantly higher than that in the other groups (Table 1).

Accompanying symptoms of headache and aura
symptoms

The amount of days per month with headache was 4.4 + 4.5 days/month
in the migraine group, and 2.8 + 2.9 days/month in the other headache
groups (p < 0.001, Table 2). The headache onset time was not different
between the migraine group and other headache groups (Table 2). In
the migraine group, headache exacerbation during daily activities and
accompanying symptoms, such as nausea, photophobia, osmophobia
and phonophobia, were noted in 81.4%, 45.5%, 49.7%, 37.3% and
70.4%, respectively (Table 2). In the migraine group, 18.6% (27 students
/ 145 students) had migraine with aura (Table 2).

Influence of headache on daily life and triggers of
headaches

Students in the migraine group (31.7%) and students in the other
headache group (11.2%) had sleep deprivation due to headache (Table
3). Approximately 35.9% of the students with migraines responded that
migraines influenced their daily life and learning (Table 3). Triggers
of headache, including strong light, smells, crowds, temperature
difference, food, weather and atmospheric pressure, were significantly
more frequent in the migraine group (Table 3). The number of students
who did not know what triggered their headaches was significantly
higher in the other headache group than in the migraine group (Table
3).

Migraine Other headache p-value® No headache p-value® p-value®
n=145 % n=143 % n=154 %
Age (mean + SD) 21.4+2.0 21.6+£1.9 0.685 21.0+£2.0 0.289 0.051
Sex
Male 16 11.0 38 26.6 <0.001* 37 24.0 0.003* 0.614
Female 129 89.0 105 73.4 117 76.0
Frequency of headache
Often 68 46.9 34 23.8 <0.001* 4 2.6 (—) —
Sometimes 69 47.6 91 63.6 59 383
Rarely 7 4.8 17 11.9 77 50
None 0 0 1 0.7 14 9.1
No response 1 0.7 0 0 0 0
Headache within the past 3
months
Yes 145 100 143 100 ) 0 0 ) )
No 0 0 0 0 154 100

¥p<0.017 (0.05/3)

(MMigraine vs Other headache, ®Migraine vs No headache, ® Other headache vs No headache

Table 1. Background of students
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Internet addiction and purpose of use of the Internet

The IA score in the migraine group was significantly higher than that  different among the groups (Table 4). As for the purpose of Internet use,

in the other headache group or no headache group (Table 4). However, replying to emails and LINE communication was the most common in
the usage time of the Internet and Internet usage at bedtime were not all groups (Table 4).
Migraine Other headache
n=145 % n=143 %
Frequency of headache (days/month, mean = SD) 44+45 28+29
NS 1 3
Headache onset time
Upon waking 12 8.3 13 9.1
In the morning 3 2.1 6 4.2
Afternoon 45 31.0 36 25.2
Before bedtime 0 0 1 0.7
Undecided 78 53.8 78 54.5
Other 7 4.8 9 6.3
Headache exacerbation during daily activities
Never 10 6.9 57 39.9
Rarely 16 11.0 43 30.1
Less than half the time 72 49.7 29 20.3
Half the time or more 46 31.7 13 9.1
No response 1 0.7 1 0.7
Nausea
Never 40 27.6 110 76.9
Rarely 39 26.9 24 16.8
Less than half the time 44 30.3 8 5.6
Half the time or more 22 15.2 1 0.7
Photophobia
Never 51 352 118 82.5
Rarely 22 152 20 14.0
Less than half the time 49 33.8 4 2.8
Half the time or more 23 15.9 1 0.7
Osmophobia
Never 64 44.1 130 90.9
Rarely 27 18.6 11 7.7
Less than half the time 33 22.8 2 1.4
Half the time or more 21 14.5 0 0
Phonophobia
Never 24 16.6 104 72.7
Rarely 19 13.1 29 20.3
Less than half the time 69 47.6 10 7.0
Half the time or more 33 22.8 0 0
Visual aura (flickering lights, spots or lines, and loss of vision)
Never 101 69.7 128 89.5
Rarely 17 11.7 8 5.6
Less than half the time 21 14.5 7 4.9
Half the time or more 6 4.1 0 0
Type of migraine
MA 27 18.6 )
MO 118 81.4

NS: not specified,
MA: migraine with aura; MO: migraine without aura

Table 2. Characteristics of headache
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Migraine Other headache p-value
n=145 % n=143 %

Sleep deprivation due to headache
Never 64 44.1 103 72.0
Rarely 34 234 24 16.8
Less than half the time 38 26.2 13 9.1 <0.001*
Half the time or more 8 5.5 3 2.1
No response 1 0.7 0 0

Influence of headache on daily life 21
Stay in bed 28 19.3 3 4'9
Considerably hindrance (excluding sleep) 24 16.6 7 5 8.7
Somewhat affected (excluding sleep) 81 55.9 84 3 4'3 <0.001*
No influence 11 7.6 49 '0
No response 1 0.7 0

Influence of headache on learning
Unable to study 22 15.2 8 5.6
Ability is halved 30 20.7 15 10.5
Alittle effect 73 50.3 67 46.9 <0.001*
No influence 18 12.4 53 37.1
No response 2 1.4 0 0

Triggers of headache (multiple answers allowed)
Stress 82 56.6 76 53.1 0.562
Menstruation (only for females) 59 40.7 38 26.6 0.140
Sleep deprivation / excessive sleep 90 62.1 80 559 0.291
Disturbance of eating habits 10 6.9 10 7.0 0.974
Strong light 21 14.5 4 2.8 <0.001*
Smell 33 22.8 6 42 <0.001*
Crowds 47 324 15 10.5 <0.001*
Temperature difference 36 24.8 21 14.7 0.031%*
Food 7 4.8 1 0.7 0.067
Weather, atmospheric pressure 72 49.7 50 35.0 0.012%*
Unknown 11 7.6 25 17.5 0.011*
Others 23 15.9 18 12.6

* :p<0.05

Migraine vs Other headache

Table 3. Influence of headache on daily life and triggers of headaches

Migraine Other headache No headache
p-value® p-value® p-value®
n=145 % n=143 % n=154 %
Internet addiction
TA (70-100 score) 11 7.6 2 1.4 0.006* 2 1.3 0.001* 0.892
Possible IA (40-69 score) 77  53.1 66 46.2 68 442
No TA (20-39 score) 53 36.6 73 51.0 84 545
No response 4 2.8 2 1.4 0 0
Score (mean = SD) 452+ 143 41.8+11.9 0.048%* 39.7+10.4 <0.001* 0.306
No response 4 2.8 2 1.4 0 0
Usage time per day
Weekday (hour, mean + SD) 34+1.8 32+20 0.849 3.1+£23 0.433 0.774
No response 10 6.9 5 3.5 5 32
Weekend (hour, mean + SD) 46+25 45+28 0.940 4.1+£2.7 0.190 0.335
No response 10 6.9 5 3.5 5 32
Before bedtime use (hour, mean + SD) 04+2.1 02+0.5 0.374 03+1.0 0.871 0.661
No response 7 4.8 5 3.5 4 2.6
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Migraine Other headache No headache
p-value® p-value® p-value®
n=145 % n=143 % n=154 %
Purpose of use of the internet

Watching online videos 9  66.2 100 69.9 0.804 102 66.2 0.775 0.589
Social game 37 255 49 343 0.151 45 292 0.549 0.386
Online game 29  20.0 23 16.1 0.313 32 208 0.947 0.274
Looking at social media 68  46.9 73 51.0 0.677 61 39.6 0.142 0.058
Posting on social media 21 145 24 16.8 0.682 16 10.4 0.249 0.116
Communication by email or LINE 124 855 129 90.2 0.639 136 88.3 0.816 0.806
Information search 90 62.1 96 67.1 0.611 88 57.1 0.253 0.096
Use of apps 77 53.1 81 56.6 0.781 77 50.0 0.448 0.295
Others 3 2.1 0 0 0 0
No response 7 4.8 2 1.4 4 2.6

*:p<0.05

(MMigraine vs Other headache, ® Migraine vs No headache, ® Other headache vs No headache

Table 4. Internet addiction and purpose of use of the internet

Discussion

Current status of headache

In our previous study, the prevalence rate of headache among
pharmacy students was 28.3% [4]. The prevalence of migraine in
this study was 32.8%, and the prevalence among female students
was 36.8% (129/351 students). Although the prevalence rate among
20 year olds in the Japanese epidemiological survey was 12.9% [3],
the prevalence of migraine among pharmacy students may be high
because of the high percentage of females. Moreover, it was found
that migraine has a significantly larger influence on sleep deprivation,
daily life, and leaning than other headaches. Seizure inducing factors
are observed in approximately 75.0% of migraine patients [13]. In this
study, we confirmed that students with migraine had triggers such
as sleep disorder (62.1%) and stress (56.6%). Not only headache, but
also accompanying symptoms, are known to affect the quality of life
of migraine patients [1-4]. Indeed, accompanying symptoms, such as
headache exacerbation during daily activities, nausea, photophobia,
osmophobia and phonophobia, were observed more in students with
migraine than in those with other headaches. Thus, students with
migraine in this study had characteristics of general migraine patients.

Relationship between migraine and internet addiction

According to the YIAT, the migraine group had significantly more
students with TA than the other headache and no headache groups.
According to Katayama and Mizuno-Matsumoto, 58% of university
students were Internet-dependent, and 7.6% of students have a
considerably high reliance on the Internet [6]. In our present study,
60.7% of students in the migraine group had possible IA (moderate
risk) or IA (high risk) and 7.6% had IA. On the other hand, the
percentages of those with possible IA and IA in the other headache
and no headache groups were 47.6% and 45.5%, respectively. As the
IA score was higher in the migraine group, IA may be related to the
pathogenesis of migraine in pharmacy students. Although there was a
significant difference in the IA score among these groups, there was no
significant difference in the net usage time during the day. In our study;,
usage time of the Internet was not defined. Therefore, the definition of

Japan J Res. (2020) Vol 1, Issue 1

Internet use may have differed among individuals.

There are several reasons as to why the migraine group had a higher
degree of Internet dependence than the other groups. First, it is
possible that sleep deprivation due to excessive use of the Internet
causes migraines because 62.1% of students with migraines stated sleep
problems (lack of sleep and excess sleep) as a trigger of headache. Six
students among 11 students with IA in the migraine group had sleep
problems (data not shown). Moreover, as students in the migraine group
(31.7%) had sleep deprivation due to headache, lack of sleep due to IA
may induce headaches, thereby exacerbating sleep deprivation. Second,
psychiatric disorders, such as depression and anxiety disorder, may be
involved with IA in students with migraines. Persons with Internet or
smartphone addiction have a significantly higher risk of depression and
anxiety disorder than those without Internet or smartphone addiction
[14]. Ha et al. also reported a significant association between IA and
depressive symptoms in adolescents [8]. In addition, migraine patients
have a high risk of depression and anxiety disorder [15,16]. Moreover,
psychiatric disorders[17] and stress are risk factors for aggravation
of migraine headaches [18]. We also confirmed that migraines are
aggravated by depression [7]. Therefore, the pathologies of IA and
migraine may be similar.

The amounts of striatal dopamine transporter [19] and dopamine D2
receptors [20] are known to be lower in people with IA. Moreover,
Liu and Luo found that the peripheral blood plasma dopamine level
in individuals with IA was significantly higher than that in the control
group [21]. On the other hand, high dopamine levels in platelets have
been observed in migraine patients without aura [22]. Migraines are
known to develop in patients without aura [7,23]. In the present study, 10
students among 11 with IA in the migraine group had migraine without
aura (data not shown). In addition, the increased dopamine release
from the brain was suggested to be involved in the transformation of
migraine to medication overuse headache (MOH) [24]. We previously
reported that dopamine receptor 2 (DRD2) C939T (rs6275) is involved
in MOH complication in migraine patients [7]. Therefore, Internet
activities may stimulate dopamine release in students with migraine,
resulting in IA. Alternatively, IA may stimulate dopamine release,
leading to migraine.
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The sample size and limited subjects (pharmacy students) are the
limitations of this study. In addition, there is a possibility that the other
headache group included those with migraine because a headache
specialist was not consulted. However, we revealed that students with
migraine are significantly more dependent on the Internet than those
in the other headache and no headache groups. It is important to teach
about the effects of IA on lifestyle, physical and mental health, and that
less Internet use may suppress the development of migraines.
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