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ABSTRACT

INTRODUCTION: It was aimed to determine the existence of a relationship between smartphone use and the
severity and frequency of attacks of migraine in patients diagnosed with migraine who were admitted to the
emergency department of a university hospital with the complaint of headache by using the survey method.

MATERIAL AND METHODS: Migraine patients who came to the emergency department with headache in the
last 1 year, were retrospectively analyzed. Afterwards, 119 patients who were readmitted within 3 months
from this patient group were included in the survey study. All patients were asked about their preferences
for smartphone use, duration of phone use, and whether they had received migraine treatment previously.
The severity of pain was determined according to the visual analog scale.

RESULTS: The migraine attacks of 38 patients with drug use were observed 7.65 times on average in a year.
In the group without drug use, they were observed 9.80 times on average in a year. While the number of
patients, who preferred talking as a preference for smartphone use, was 35 (29.4%), 7 (5.8%) patients pre-
ferred messaging, 10 (8.4%) patients preferred playing games, and 67 (56.3%) patients preferred surfing
social media — the internet. No significant relationship was found between the severity of migraine pain
and the preference for phone use (p = 0.08) (Tab.2).

CONCLUSIONS: There is a need for more comprehensive experimental and epidemiological studies to confirm
the relationship between migraine severity and the devices with high-frequency electromagnetic areas such

as smartphones.
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INTRODUCTION
Headache is a symptom that is one of the most com-
mon complaints in the world and occurs for various
reasons. Primary headaches (tension-type headache,
cluster-type headache, and migraine) constitute the
majority of patients presenting with headache [1].
Migraine is an episodic headache type accompanied
by neurological, gastrointestinal, and autonomic
changes. It is a significant health problem, which
is the second most common in primary headaches,
affects approximately more than 10% of the general
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population, and impairs the quality of life [2]. Since
migraine attacks may last for hours and sometimes
for days, it leads to the restriction of daily activities
of people [3].

The use of smartphones and computers has in-
creased significantly since the 1990s, especially in re-
cent years around the world [4]. Along with the fact
that smartphones have become lighter with each
passing day, they have become easy to carry and
have surpassed computer use. Since these phones
have many features such as messaging, camera,

Levent Sahin, Department of Emergency Medicine, Kafkas University Health Research and Application Hospital, Kars, Turkey

tel: +90 5531838665, e-mail: levsahind4@gmail.com

K@M Copyright © 2020 Via Medica, ISSN 2451-4691 199


https://orcid.org/0000-0003-0193-4393
https://orcid.org/0000-0002-4092-1192

DISASTER AND EMERGENCY MEDICINE JOURNAL 2020, Vol. 5, No. 4

game, access to the internet and social networks,
videos, multimedia and navigation, they cause more
time to be spent during the day. As a result of
limited studies, it was reported that smartphone
users had mild side effects such as headache, sleep
disorder, attention deficit, short-term memory loss,
dizziness, tinnitus, and chronic fatigue [5]. The use
of smartphones has been increasing significantly,
especially among young people. On the other hand,
complaints of headache are increasing around the
world. However, the causal relationship between
phone use and headache has not been fully ex-
plained yet [6]. It was observed that the survey stud-
ies discussing the relationship between the severity
and frequency of attacks of migraine and smart-
phone use were not sufficient. In our study, it was
aimed to determine the existence of a relationship
between the daily duration of smartphone use and
the severity and frequency of attacks of migraine
in patients diagnosed with migraine, who were
admitted to the emergency department, by using
the survey method.

MATERIALS AND METHODS
Approval for the study was obtained from the
Ethics Committee of Kafkas University, Faculty of
Medicine (Ethics committee date: 30.10.2019,
Decision Number: 80576354-050-99/237). Three
hundred thirty-seven patients diagnosed with mi-
graine according to the ICD diagnosis code, who
had been admitted to our hospital’s emergency
department with headache in the last 1 year, were
retrospectively examined. It was planned to con-
duct a voluntary survey when these patients would
be admitted to our emergency department again.
Among 337 patients with a diagnosis of migraine,
135 patients who were admitted to the emer-
gency department for the second time between
01.11.2019-01.02.2020 were included in the sur-
vey study. Information about the study was provid-
ed, 9 people refused to participate in the study, and
7 people were excluded from the study since they
used classic phones. The survey study was conduct-
ed with the remaining 119 patients. In the form,
participants were asked about their first preference
for smartphone use, daily duration of phone use,
educational status, and whether they had received
migraine treatment previously. The pain severity of
patients was evaluated by the Visual Analog Scale
(VAS) because of its quick and simple scoring. Indi-

viduals were told that they could evaluate their pain
from 0 to 10 on a 10 cm line, the place marked by
the individual on the chart was measured with a rul-
er, and the value found was written as the severity
of pain [7, 8]. It was considered that the patients
with a VAS score of 30 mm or less had mild pain,
those with a VAS score of 70 mm or more had
severe pain, and those with a VAS score of over
30 mm and below 70 mm had moderate pain [9].
In this study, it was aimed to determine the rela-
tionship between the exposure to smartphone use
and migraine attack and severity. The patients were
examined for the duration of migraine (in years),
the frequency of attacks (the number of attacks
experienced in 1 year), the duration of attacks (how
many hours they last), educational status, drug use
status, and pain severity.

Statistical analysis

The demographic data of the patients were deter-
mined by statistical analyses. The Pearson chi-square
test was performed between the groups determined.
The data obtained were statistically analyzed using
the IBM SPSS 20 program. P < 0.05 was considered
significant for all statistical data.

RESULTS

One hundred nineteen patients diagnosed with mi-
graine who were included in the study consisted of
53 males and 66 females. The average age of the
patients was 33.34 = 11.35 (min. age = 19, max.
age = 69). In our study, it was observed that smart-
phone users’ daily duration of time spent on the
phone was maximum 8 hours and minimum 1 hour.
The average period of migraine attacks of 119 pa-
tients was observed to be approximately 12 times
a year. It was found that the frequency of migraine
attacks was less frequently observed among those
with drug use compared to those without drug use.
While the average of migraine attacks of 38 patients
with drug use was 7.65 times on average in a year, it
was observed to be 9.80 times in a year in the group
without drug use.

According to educational status, while 5 of
those with drug use were primary and secondary
education graduates, 11 of them were high school
graduates, 19 of them were university graduates,
and 3 of them had a master’s degree. While 13 of
those without drug use were primary and secondary
education graduates, 14 of them were high school
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graduates, 45 of them were university graduates,
and 9 of them had a master’s degree (Tab. 1).

In migraine patients who were asked about their
preferences for smartphone use, while 35 people
used it for talking purposes, 10 people used it for
gaming purposes, 67 used it for surfing social media
and the internet, and 7 people used it for messaging
purposes. The frequency of migraine attacks was
observed to be 8.73 times on average in a year in
individuals who spent time on the phone primarily
for surfing the internet and social media. Migraine
attacks were observed 8.28 times on average in
a year in those who used it for messaging purposes,
they were observed 9.11 times on average in a year
in those who used it for talking purposes, and they
were observed 12.4 times on average in a year
in those who used it for gaming purposes (Tab. 2).

According to the VAS, the patients were classi-
fied separately as those with regular drug use and
those without drug use. These two groups were
examined under three groups as mild, moderate,
and severe according to the severity of pain (Tab. 3).

As a result of the chi-square test, no signifi-
cant relationship was found between the severity
of migraine pain and the duration of phone use
(p = 0.18) No significant relationship was found
between the severity of migraine pain and the pref-
erence for phone use (p = 0.08). A significant rela-
tionship was found between the severity of migraine
pain and the number of migraine attacks per year.
Accordingly, there was a relative increase between
moderate pain observed 2—4 times a year according
to the VAS and severe pain observed 6-12 times
a year according to the VAS (p <0 .05) (p = 0.01).
It was observed that no significant relationship was
found between the severity of migraine pain and
gender (p = 0.57).

DISCUSSION
Migraine, a common type of headache, affects ap-
proximately 12% of the population, mostly young
and middle-aged individuals around the world [10].
Migraine is more common in women than men in
society. When the studies were considered, it was
observed that the prevalence of migraine was found
to be two times higher in women compared to men
in the general population [11]. When age groups
were examined, it appeared that the prevalence of
migraine peaked in the 3 decade in women; how-
ever, it was observed at the highest level in the 4™

Table 1. Relationship between the level of
education and drug use

. Those with | Those without
Educational status

drug use drug use
Primary and secondary 5(13.1%) 13 (16%)
education
High school 11 (28.9%) 14 (17.2%)
University 19 (50%) 45 (55.5%)
Master’s and doctorate 3(7.9%) 9(11.1%)

degrees

Table 2. Relationship between preferences for

phone use and the frequency of migraine attacks

Number of Number of

Preference for use L
people migraine attacks
Talking 35 (29.4%) 9.11 (23.6%)
Messaging 7 (5.8%) 8.28 (21.5%)
Playing games 10 (8.4%) 12.40 (32.2%)
Social media 67 (56.3%) 8.73 (22.6%)
Surfing the Internet

Table 3. Relationship between drug use and Visual
Analog Scale

VAS severity Those \L/lvsizh drug | Those w&:cfsugut drug
Mild 5(13.1%) 13 (16.1%)
Moderate 13 (34.2%) 42 (51.8%)
Severe 20 (52.7%) 26 (32.1%)

VAS — Visual Analog Scale

decade in men [12]. Preventive treatment should be
administered for all patients with chronic migraine.
However, in the studies conducted, it was observed
that only 3-13% of the patients used prophylactic
drugs [13]. In our study, a high rate of drug use was
found by 32%. We considered that it was due to
easy access to the physician because of the small
size of the city we were in and a good health literacy
level of patients.

When the frequency of attacks was examined,
playing games was the most common reason for
attacks by 12.40%, we found that the preference for
talking on the phone was the second most common
reason for attacks by 9.11%, and smartphone users’
daily duration of the time spent on the phone was
4 hours 33 minutes. In the study carried out by Kucer
N and Pamukcu T, the group with a daily duration
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of cell phone usage of > 16 minutes (min) was
compared with the group with a daily duration of
cell phone usage of < 16 minutes. It was reported
that there were significant increases in headache,
hearing loss, and joint and bone pain in people with
a duration of cell phone usage of > 16 minutes [14].
Our body has a weak electromagnetic area (EMA)
since it consists of water, ions, and electrolytes by
70%. We are exposed to EMAs, mostly due to pow-
er lines, computers, televisions, radios, and phones
[15]. The frequency ranges of mobile phones are
between 10 MHz-3000 GHz, and they have hyper
frequency EMAs [16]. These mobile phones with
powerful frequency may have destructive effects on
tissues containing high concentrations of electrons
and ions. In the studies, it was observed that EMA
had some effects on cell behaviors, such as chang-
ing the function of the cardiovascular system and
bone marrow [17, 18]. There are different studies
revealing that EMAs caused by phones had signifi-
cant side effects such as headache, decreased mem-
ory performance, impaired sleep and quality of life,
attention and concentration impairment [19-21].
Insomnia, hormonal changes, fasting, alcohol
intake, certain foods, weather condition, light, and
noise, which are among the triggering factors, in-
crease the frequency of migraine attacks. Although
we know the presence of many factors which are
considered to trigger migraine attacks, how mi-
graine pain begins, in which region of the brain
it begins, which regions of the brain are active in
the stages of a migraine, and what kind of rela-
tionship there is between these triggering factors
and migraine are among the issues that have not
been clarified yet [22, 23]. Although there are few
studies on determining these triggering causes,
they have gained speed recently. There are scientific
studies especially about the effect of electromag-
netic waves emitted by mobile phones on human
health [24]. The excessive use of smartphones is
estimated to cause some organic and psychological
health problems. In the studies conducted, it was
reported that many people had problems such as
eye fatigue, burning eyes, eye redness, eye dryness,
blurred vision, neck pain, decreased proprioception,
posture disorder, anxiety, depression, and headache
after the long-term use of smartphones [25, 26]. In
accordance with a similar study on this subject, it
was demonstrated that excessive smartphone use
increased migraine headache [27]. In this study,
no significant relationship was found between the

severity of migraine pain and preferences for smart-
phone use (talking on the phone, messaging on the
phone, playing games on the phone, and using the
Internet — social media) (p = 0.08). However, the
group playing games on the phone had the high-
est percentage of migraine attacks by 32.2%. We
considered that it was due to the fact that focusing
on the constantly changing colored light on the
screen for a long time while playing games could be
a triggering factor that could increase the frequency
of attacks.

Unlike other headaches, migraine headache in-
creases with light. Various studies have been carried
out on it using electrophysiological tests. It was
demonstrated that white, blue, and red lights in-
creased migraine headaches more than other color
lights [28]. In the study carried out by Park JM et al.,
it was found that the excessive use of smartphones
could be a triggering factor for migraine attacks
since it would always expose patients to light [29].

In our survey study carried out to find out the
relationship between smartphone use and the sever-
ity and frequency of attacks of migraine, we found
no relationship. When we consider the results of
our study, we estimate that smartphones may have
adverse effects on the human brain. We can predict
that the prevalence of digital screen exposure will be
even higher along with the advancement of technol-
ogy in the future. The investigation of triggering fac-
tors will help us to understand the pathophysiology
of migraine more clearly and to develop a preventive
strategy for these triggering factors. There is a need
for comprehensive experimental and epidemiologi-
cal studies to investigate the effects of devices with
high-frequency EMAs on human health.

Limitations

Nevertheless, there are some limitations to our cur-
rent study. The city where our hospital is located
has a low population. It was less than expected for
patients to participate in the survey study and hence
a multicenter study with a large number of patients
is needed.

CONCLUSIONS
We recommend that the long-term use of smart-
phones, which is considered to be among the causes
of migraine and migraine attacks, should be avoid-
ed. Furthermore, it is necessary to raise the aware-
ness of people with headaches in society regarding
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the harmful effects of smartphone exposure on mi-
graine.
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