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ABSTRACT 

Migraine is the most popular neurological condition which affects virtually everybody during their lifetime minimally 
once. Globally, migraine has a high prevalence among medical college students. This research aimed to determine whether 
there is an association between learning from electronic devices and migraine prevalence between medical students at 
King Abdulaziz University (KAU), Jeddah, Saudi Arabia. This cross-sectional study was carried out on 398 students 
(both sexes) in different academic years at the faculty of medicine, KAU, Jeddah, Saudi Arabia. The data were collected 
using a closed-ended questionnaire. The results revealed that more than half of the participants (52.5%) suffered from 
migraine in earlier periods of their lives. The key indicators of migraine were female (60.8%), school days (90.9%), positive 
family history (76.6%), adolescence (54.1%), an electronic source in studying (52.2%), and screen exposure for more than 4 
hours daily (61.3%). Furthermore, there was a significant association between migraine and gender, family history, 
electronic source of study, duration of screen exposure, and adolescence. The findings of this research revealed that 
students of the medical school who suffer from migraine could be attributed to the usage of digital study methods such as 

a laptop, a computer, or a tablet in studying with screens exposure for long periods. 
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INTRODUCTION 

Migraine is the most common neurological disorder (Mosarrezaii and Kargar, 2018; Ramadan 
et al., 2019; Alshammari et al., 2019). It is a chronic and sometimes progressive multifactorial 
neurological disorder. It is commonly prevalent in young adults, especially females by the 
onset of puberty; they comprise two-third of this disorder due to the hormonal changes; also, it 
is more prevalent in people with high educational levels (Wahab and Ugheoke, 2009; Balaban 
et al., 2012). The prevalence of migraine peaks during the most productive years of adulthood 
(age 25 to 55 years) (Lipton and Bigal, 2005). 
Migraine is a significant health problem that has essential impacts on patients' daily activities 
and the quality of life (Domingues et al., 2009; Houinato et al., 2010). It is characterized by 

pulsatile episodes of headache, unilateral, which remain from 4 to 72 hours (Lusić, 2001; 
Bigal et al., 2006). Vomiting, nausea, photophobia, disability, and loss of performance are 
commonly accompanying migraine (Lampl et al., 2003; Houinato et al., 2010; Neut et al., 

2012; Vuković et al., 2010). The most common trigger factors of migraine are stress, sleep 
disorders, fever, anxiety, poor eating habits, food items, changes in weather conditions, poor 
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physical activities, menstrual cycle, oral contraceptives, and smoking (Vlajinac et al., 2003; 
Bessisso et al., 2005; Ertas et al., 2012).  
Recently, the use of electronic devices as smartphones, computers, tablets is increased in 
academic study, especially among young people. High education students are heavily exposed 
to screens because of the increasing use of technology devices for their academic work 
(Fountaine et al., 2011). Previous researches showed a positive association between screen time 
exposure and migraine (Kurt and Kaplan, 2008; Smitherman et al., 2011). Similarly, the use of 
electronic devices was associated with migraine (Torsheim et al., 2010).   
Numerous previous studies showed that students, especially those who are experiencing high 
levels of stress, are more susceptible to severe episodes of migraine (Radtke and Neuhauser, 
2009; Yazdanparast et al., 2013). Al-Hashel and his colleges found that migraine is more 
prevalence among medical students in Kuwait University compared to other students. In 
addition, they reported that the severity and frequency of the migraine increase in the final two 
years. Their results also showed that the most common trigger factors of migraine are stress, 
increase in reading hours, especially from electronic devices, and irregular sleep (Al-Hashel et 
al., 2014). 

Globally, migraine prevalence among medical students ranges from 11 to 40 % (Galinović et 
al., 2009; Ferri-de-Barros et al., 2011). It harms university students; they have limited daily 
activities, low concentrations, and impaired academic performance and success. This may 
influence their future occupational performance in society (Amayo et al., 2002; Smitherman et 
al., 2011; Balaban et al., 2012).  
There are few studies done on migraines among medical students in Jeddah, Saudi Arabia. 
Medical students are the most subjected students to stress and responsibility during their 
academic years. They are also exposed to electronic screens for a long hour at the university 
(as teaching aids) and throughout the day (as studying aids). 
This study aimed at investigating if there is an association between studying from electronic 
sources and migraine prevalence in medical students at KAU, Jeddah, Saudi Arabia.  

SUBJECTS AND METHODS 

Study design  
This cross-sectional study was carried out at the faculty of medicine, KAU hospital, Jeddah, 
Saudi Arabia. It was conducted over six months in the academic year 2018-2019. The 
participants were selected based on the inclusion and exclusion criteria. The study was 
approved by the Unit of Biomedical Ethics, Research Ethics Committee, Faculty of Medicine, 
KAU, Saudi Arabia. 

Determination of sample size 
Estimated population of the medical students at KAU, Jeddah in 2018-2019 academic year is 
2500 (population size=2500), the confidence level (z)=1.96, the margin of error (e)=0.05, 
sample proportion of uncertain = 0.05; therefore the sample size should be up to 343 students. 

Inclusion criteria 
Medical students of various medical fields at KAU in all academic years. 

Exclusion criteria 
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Non-medical student at KAU. 

Study sampling  
This study conducted with 398 students in different academic years from both sexes. All the 
participants included in this study were asked to sign a written consent form.   

Data collection  
The data were collected using a closed-ended questionnaire. The following information was 
collected including gender, academic year, presence of migraine, having a family history of 
migraine, the duration time from headache problem start, duration of use tablets or computers 
for daily study, the source used for the daily study, number of headaches occurs, headache 
associated symptoms, and risk factors of headaches. For content validity, the questionnaire was 
initially translated into Arabic, after being modified according to the pre-tested for question 
accuracy and clarity then converted back to English. To protect the privacy of participants, no 
personal documentation details were collected, and anonymous and voluntary participation 
was ensured.  

Statistical analysis  
All statistical analyses were performed using GraphPad Prism software version 5. Data were 
presented as frequencies and percent for quantitative data, and the Chi-Square test for 
association (p < 0.05 was statistically significant).  

RESULTS    

In this study, the total number of participants was 398 students. 188 students were male 
(47.2%), and 210 were female (52.8%). The participants were distributed between the 
different academic years as follows: the second academic year (84, 21.1%), resident doctor 
(67, 16.8%), the sixth academic year (65, 16.3%), the fifth academic year (48, 12.1%), the 
third academic year (47, 11.8%), intern doctor (44, 11.1%), and the fourth academic year (43, 
10.8%). More than half of the participants (209, 52.5%) suffered from migraines in earlier 
periods of their lives, while the rest (189, 47.5%) were told they had not had migraines 
previously (Table 1).   
 
Table 1: Characteristics of the participants according to gender, academic year and history of 

migraine attacks. 
 Frequency (n) Percent of total (%) 

Gender 
Male 188 47.2 

Female 210 52.8 
Academic year 

Second 84 21.1 
Third 47 11.8 
Fourth 43 10.8 
Fifth 48 12.1 
Sixth 65 16.3 

Intern doctor 44 11.1 
Resident doctor 67 16.8 
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Have you had a migraine beforehand? 
Yes 209 52.5 
No 189 47.5 

 Total n=398 students. Data presented as number (n) and percent of total (%). 
 
The total number of the participants having migraines was 209, among them 82 (39.2 %) 
were male and 127 (60.8%) were female. This indicated that migraine is more prevalent in 
female than in the male. The headache problems of most of the participants (88; 42.1%) 
started more than five years ago. It was found that 64 (30.6%) participants had headaches 
since 2-5 years ago, 34 (16.3%) participants since 1-2 years ago, and 23 participants since 6-
12 months ago. The majority of the participants (190; 90.9%) said that the headache increase 
during school days, while only (19; 9.1%) of them reported that the headache increase during 
the weekend. Most of the participants (160; 76.6%) had a family history of migraine, while 49 
(23.4%) had no family history of migraine. More than half of the study participants (113; 
54.1%) suffered from the headache at adolescence, 82 (39.2%) suffered from the headache at 
20-25 years, and only 14 (6.7%) suffered from the headache at childhood (Table 2).  
Concerning the sources used for the daily study, the majority of the participants either used 
electronic sources only or electronic (109; 52.2%) and books (86; 41.1%), while 14 (6.7%) 
used the books only for the daily study. Regarding the duration of use of tablets or computers 
for daily study, most of the participants (128; 61.3%) used electronic devices more than 4 
hours, 41 (19.6 %) for 3-4 hours, 22 (10.5%) for 2-3 hours, and 18 (8.6%) for 1-2 hours 
(Table 2).  
 

Table 2: Prevalence of migraine according to the students’ gender, the onset of headache, the 
period of headache, the family history, the duration and sources used for daily study, number 
of headaches occur/week and/or month, headache-associated symptoms, and risk factors of 

headaches. 
 Frequency (n) Total migraine cases (%) 

Gender 
Male 82 39.2 

Female 127 60.8 
When did your headache problem start? 

6-12 months 23 11 
1-2 year 34 16.3 
2-5 year 64 30.6 
> 5 years 88 42.1 

The headache increases during 
School days 190 90.9 
Weekend 19 9.1 

Does any member of the family has a migraine? 
Yes 160 76.6 
No 49 23.4 

Duration of use of tablets or computers for daily study 
1-2 hour 18 8.6 
2-3 hours 22 10.5 
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3-4 hours 41 19.6 
> 4 hours 128 61.3 

The source used for the daily study 
Books 14 6.7 

Electronic 109 52.2 
Both 86 41.1 

Did you suffer from a headache at a previous age? 
Childhood 14 6.7 

Adolescence 113 54.1 
20-25 years 82 39.2 

The number of times headaches occur 
Daily 11 5.3 

< 3 times weekly 64 30.6 
> 3 times weekly 64 30.6 

< 10 times monthly 70 33.5 
Is headache accompanied by nausea? 

Yes 176 84.2 
No 33 15.8 

Severe headache with sensitivity to light or sound 
Yes 198 94.7 
No 11 5.3 

Vision disturbances that lasted from 5 to 60 minutes, followed by severe 
headache 

Yes 166 79.4 
No 43 20.6 

Does any of the options mentioned cause your headache? 
Lack of sleep 109 52.2 

Too much caffeine 17 8.1 
When exposed to 

stress and exam days 
83 39.7 

Total n=398 students. Data presented as number (n) and percent of total (%). 

About the number of headaches occurrence, most of the participants (70; 33.5%) suffered 
from migraine less than 10 times/month, 64 (30.6%) more than 3 times/week, 64 (30.6%) 
less than 3 times/week, and 11 (5.3%) suffered from daily attacks. Regarding headache-
associated symptoms, 176 (84.2%) of the participants had migraine accompanied by nausea, 
198 (94.7%) of the participants had migraine accompanied by sensitivity to light or sound, and 
166 (79.4%) of the participants had migraine accompanied by vision disturbances lasted from 
5 to 60 minutes. Regarding the factors that precipitated the migraine attacks, more than half of 
the participants (109; 52.2 %) reported that “the lack of sleep caused headache”, 83 (39.7%) 
of them reported “the exposure to stress and exam days caused the headache”. Only 17 (8.1%) 
of the participants mentioned that “too much caffeine caused headache” (Table 2).    
The test of the association between gender and migraine showed that there was a significant 
association (p=0.0008) between migraine and gender. Migraine was more prevalent among 
females compared to males; 82 males had a migraine and 106 did not have a migraine, while 
127 females had a migraine and 83 did not have migraine (Figure 1).   
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Figure 1: The association between gender and migraine. Total n=398 students.  # Significant 

association between the migraine and the gender. 
 
Concerning the association between migraine occurrence and the family migraine history, the 
data showed that there was a significant association (p < 0.0001) between migraine and the 
migraine history in the participant's family members. Migraine was more prevalent among 
participants with a positive family history of migraine compared to participants with a 
negative family history of migraine. One hundred sixty participants who suffered from 
migraines showed that also their family members suffered from migraines. 125 of the 
participants who did not suffer from migraines showed that also their family members did not 
suffer from migraine, and this could be an indicator that migraine is associated with a heredity 
factor (Figure 2).  
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Figure 2: The association between a positive family history of migraine and migraine 

occurrence. Total n=398 students.  # Significant association between the migraine and the 
family migraine history. 

Concerning the association between the source used for the daily study and migraine, the 
obtained results revealed that there was a significant association (p < 0.0001) between the 
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source used for the daily study and migraine. Migraine was more prevalent in the participants 
who used electronic devices daily, followed by those who used both electronic and books, and 
the least in the participants who used only books for the daily study. This indicates that using 
electronic devices increases the incidence of migraine (Figure 3).   
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Figure 3: The association between the source used for the daily study and migraine. Total 

n=398 students.  # Significant association between the migraine and the source used for the 
daily study. 

 
Regarding the association between duration of use of tablets or computers for daily study and 
migraine, the obtained results showed that there was a significant association (p < 0.0186) 
between them. Participants who used electronic devices daily for more than 4 hours had 
migraine more than participants who used electronic devices daily for 1-2 hours. This 
suggested that when the duration of using electronic devices increase, the incidence of 
migraine increase (Figure 4). 
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Figure 4: The association between duration of use of tablets or computers for daily study and 
migraine. Total n=398 students.  # Significant association between the migraine and the 

duration of use of electronic devices daily.  
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Concerning the association between the history of headache and the development of migraine, 
the data showed that there was a significant association (p= 0.0006) between migraine and 
participants having a history of headache at past age. Migraine was more prevalent among 
participants having a history of headaches at adolescence, followed by 20-25 years. These 
results revealed that the previous history of a headache increases the incidence of migraine 
(Figure 5).  
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Figure 5: The association between the history of headache and migraine. Total n=398 students.  

# Significant association between the migraine and the history of headache. 

DISCUSSION 

The results of this study showed that more than half (52.5%) of the participants suffered from 
migraines in previous periods. In addition, our results showed that 79.4% of our migraine-
experienced participants suffered from vision disturbances that lasted from 5 to 60 minutes 
before severe migraine attacks (migraine with aura). It emerged from this study that migraine 
occurs at a higher rate in the adolescent group by 54.1%, which showed a statistically 
significant difference when compared to the group without migraine. The migraine in students 
had less than 10 incidents a month. The study also showed that there is an association between 
the migraine and the gender of the participant, as it appears at a high rate in females (62.8%) 
compared to males (39.2%) (p < 0.001).  
Several previous epidemiological studies of migraine have identified marked gender variation, 
as migraine has been particularly prevalent in females (Weitzel et al., 2001; Warhurst et al., 
2018; Guo et al., 2019). Several theories have been suggested to clarify these variations in 
migraine, such as sex hormone, receptor binding, hereditary causes, discrepancies in the 
sensitivity to environmental triggers, and also some variations in responsiveness to stress 
(Fillingim et al., 2005; Gasbarri et al., 2008; Wang et al., 2008; Liverman et al., 2009; Martin, 
2009). One of the explanations for this may be the effect of estrogen, which allows menstrual 
migraine attacks to occur without an aura and has increased length, weakness, and rigidity to 
therapy (Brandes, 2006). 
The results of this research also showed that participants with migraine reported a migraine 
history in their family, as the study found a statistically significant difference between patients 
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with migraine who had a family history of migraine compared to non-patients (p<0.0001). 
Family history has been recognized for a long time as a clinical diagnostic factor for migraine 
(Ducros et al., 2002). Family and twin research also shows that typical migraine is a hereditary 
disease, with an average heritage prevalence ranging among 30 and 60% (Mulder et al., 2003; 
Polderman et al., 2015; Sutherland et al., 2019). It has a clear genetic origin revealed by 
unique migraine conditions triggered by mutations in single genes (monogenic), and perhaps 
the popular familial aggregation of migraine correlated with polymorphisms in multiple genes 
(polygenic) (Sutherland and Griffiths, 2017). 
The results of this study also revealed that migraine increases during the school days, as 90.9 % 
of the participants were told. On the other hand, only 9.1 % of the participants were suffering 
from headache at the weekends. Furthermore, the results of this study showed that lack of 
sleep is one of the most significant (52.2%) triggers of migraine in medical school students, 
followed by exposure to stress during exams periods (39.7%), while caffeine consumption 
came in the last place (8.1%) as a factor accompanying the occurrence of migraine. The most 
popular causes of migraine in previous research were tension at work or study (91.25%) and 
poor sleep (90%) (Gu and Xie, 2018). In addition, a variety of study findings reported that the 
two leading causes of migraine assaults in medical graduates are tension and sleep disturbance 
(Shahrakai et al., 2011; Ezeala-Adikai et al., 2013; Al-Hashel et al., 2014; Noor et al., 2016). 
Hence, stress reduction approaches will be designed to allow the students to know the correct 
stress control methods (Gu and Xie, 2018). 
The main objective of this study was to find out whether there is an association between the 
use of electronic study resources (laptop, tablet, and desktop computer) in studying and the 
higher percentage of migraine attacks among medical school students compared to using 
books and publications. The results of this study found an association between the use of 
electronic learning resources in studying and the occurrence of migraine, as the number of 
users of electronic sources increased in students who were exposed to migraine attacks 
compared to non-migraine participants (p<0.0001). On the other hand, the percentage of 
students suffering from migraine who rely on electronic learning sources has reached 52.2%, 
and second came students using a mix of learning sources (electronic and books) (41.1%), 
while the last ranked percentage was students depending on studying on books and 
publications (6.7%). Many patients with migraines are not only particularly susceptible to 
visual stimulation after episodes, as this may cause anew episode (Shepherd, 2010), but also, 
they are often prone during episodes (Martín et al., 2011). In migraine, visual provokers are 
essential since they are simple to control. It is recommended that the evaluation of patients 
with migraine by health care providers will involve concerns about visible causes and visual 
tension (Harle et al., 2006). 
The results of the current research also showed that exposure to computer and tablet screens 
for more than 4 hours a day was accompanied by an increase in the incidence of migraine 
(61.3%), which showed a significant difference compared to those without migraine. As 
mentioned in a previous study on a large sample of health research students who study 
through the internet, there is a direct association between the number of hours of exposure to 
computer screens and the occurrence of a migraine (Montagni et al., 2016). Our results are 
compatible with preceding studies in a population of children and teens, which identified an 
association between screen time use and migraine in people who use electronic devices daily 
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(Rossi et al., 2008; Iannotti et al., 2009; Taehtinen et al., 2014). A few reports measured the 
incidence of migraine among university students and medical students according to the 
computer time exposure (Deleu et al., 2001; Smitherman et al., 2011; Ghorbani et al., 2013). 
The proposed theory to understand whether screen time may interfere with the 
pathophysiology of migraine proposed that radiance or brightness of screen band light will 
have a migraine trigger effect (Deleu et al., 2001; Montagni et al., 2016). 

CONCLUSION 

The results of this research showed that medical students suffering from migraines could be 
due to the usage of electronic devices such as a desktop computer, a laptop, or a tablet in their 
study and long-term exposure to their screen. 
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