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Abstract: Background and Objectives: Primary headaches are highly prevalent among medical students,
negatively impacting their health and academic performance. Excessive electronic device use has
been implicated as a risk factor, in contrast to physical activity, which may be a protective factor;
however, comprehensive data are lacking, especially for Saudi medical trainees. This study aims
to investigate the associations between device use, exercise, and headaches among Saudi medical
students. Materials and Methods: In this cross-sectional study, 504 medical students at Jazan University
completed an online survey collecting sociodemographic factors, headache characteristics/triggers,
electronic device habits, exercise frequency, and headache impacts. Descriptive analyses summarized
sample characteristics. Logistic regression identified predictors of 12-month headache prevalence.
Results: Overall, 83% reported experiencing headaches in the past year. High headache prevalence
was observed among females (86.6%) and third-year students (88.3%). Using electronic devices >4 h
daily was associated with higher adjusted odds of headaches (OR 13.89, 95% CI 1.96-98.54) compared
to <1 h daily. Low physical activity (exercising 1 day vs. 7 days a week) also increased headache
odds (OR 3.89, 95% CI 1.61-9.42). Headaches impairing productivity (OR 4.39, 95% CI 2.28-8.45)
and exacerbated by exercise (OR 10.37, 95% CI 2.02-53.35) were further associated with headache
susceptibility. Conclusions: Excessive electronic device use and physical inactivity appear to be
modifiable risk factors for frequent headaches in Saudi medical students. Multifaceted interventions
incorporating education campaigns, skills training, and support services focused on promoting
responsible technology habits, and regular exercise may help mitigate headaches in this population.
Robust longitudinal studies and trials are warranted to establish causal mechanisms between lifestyle
factors and headaches among medical undergraduates.

Keywords: headache; migraine; medical student; exercise; technologys; lifestyle; device use; physical
activity; Saudi Arabia

1. Introduction

Primary headaches such as migraine and tension-type headaches are distinct from
secondary headaches attributed to underlying medical illness, head injury, or substance
use [1,2]. Primary headaches, particularly migraine and tension-type headaches, are highly
prevalent among medical students worldwide, with rates from 23% to 88% reported across
studies [2-5]. These headaches can impair academic performance, decrease productivity,
and negatively impact students’ quality of life [6,7]. The excessive use of electronic devices
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has been identified as a potentially modifiable risk factor for primary headache disorders
in this population [8-11]. With the increasing integration of technology in medical edu-
cation [12], Saudi medical students may be particularly susceptible to device-associated
headaches [9]. However, few studies have comprehensively investigated headaches in
relation to multiple dimensions like patterns, triggers, disability, and knowledge gaps
among Saudi medical students specifically.

This is concerning because the unique stresses and demands of medical school may
predispose students to headaches triggered or exacerbated by prolonged electronic device
use for their studies [9,13]. Country-specific data evaluating these multidimensional as-
sociations are needed to guide context-appropriate interventions to alleviate headaches
in Saudi medical students. Although lifestyle modifications like limiting device use and
increasing physical activity have been suggested to reduce headache burden [14,15], compli-
ance remains suboptimal partially due to knowledge deficits regarding effective headache
prevention and self-management [16].

Several behavioral and lifestyle approaches have been investigated for migraine
prevention and management, including stress management, dietary modifications, sleep
hygiene, and increased physical activity [17]. In particular, growing evidence supports
exercise as an effective intervention for reducing migraine frequency, pain, and disabil-
ity [18]. For instance, according to a recent clinical practice guideline, aerobic exercise and
yoga had the strongest grade B recommendation for decreasing migraine symptoms and
attack frequency [19]. The guideline also provided specific exercise prescription recom-
mendations based on the parameters used in clinical trials. However, compliance with
lifestyle modifications remains suboptimal, highlighting the need for multidimensional
interventions incorporating exercise training with education, self-management skills, and
the promotion of behavioral change.

A number of studies have reported high headache prevalence among adolescents
worldwide. For instance, a large Brazilian study found that 80.6% of students aged
14-19 years experienced headaches, with migraine (19.3%) and tension-type headaches
(17.9%) being the most common primary types [20].

Therefore, this cross-sectional study aims to address this gap by thoroughly inves-
tigating electronic device use patterns, headache characteristics, disability, triggers, and
knowledge in Saudi medical students. We hypothesize that excessive device use will
be independently associated with increased headache prevalence, severity, and related
disability. Secondly, we predict that students will exhibit limited knowledge regarding
evidence-based prevention strategies and self-management of headaches. By elucidating
modifiable correlates of headache susceptibility and disability concurrently with knowl-
edge gaps, we intend to provide a reference for impactful educational initiatives, lifestyle
recommendations, and self-care training to mitigate headaches and enhance productivity
and well-being among this vulnerable population.

2. Materials and Methods
2.1. Study Area, Design, and Population

This cross-sectional study was conducted between September 2022 and April 2023
among undergraduate medical students at Jazan University, Saudi Arabia. The target
population comprised all male and female medical students in their second through sixth
year of study at the College of Medicine, Jazan University during the 2022-2023 academic
year. Based on enrollment records, the sampling frame included 897 registered medical
students. We aimed to recruit this full cohort using consecutive sampling in order to
maximize sample size and statistical power. Students from any medical year willing to
participate were eligible for inclusion. The only exclusion criterion was incomplete survey
responses with more than 20% missing data. Medical students were targeted specifically
because their intensive studying and electronic device use for educational purposes may
predispose them to headaches, making this group appropriate to address the study’s aims.
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2.2. Sampling Method

All 897 registered medical students were invited to participate in this study through
an online self-administered questionnaire using Google Forms. The survey link was
distributed via social media platforms and messaging apps popular among students at
Jazan University. To encourage participation, reminders were sent in several successive
rounds over a 2-month recruitment period from December 2022 to January 2023. Of the
897 students contacted, 518 completed the questionnaire (response rate of 56.2%). An
additional 14 responses were excluded due to excessive missing data, leaving 504 responses
for analysis. We originally aimed to recruit the full sampling frame to maximize sample
size and statistical power.

2.3. Data Collection Tools

Data were collected using a structured self-administered online questionnaire devel-
oped by translating and adapting items from three previously validated surveys [16,21,22].
The initial English version was translated to Arabic by two independent bilingual trans-
lators and then back-translated to English to ensure accuracy. A linguist fluent in Arabic
reviewed and edited the questionnaire for grammar and clarity. The final 53-item Arabic
questionnaire contained five sections. The first section assessed sociodemographics: age,
gender, marital status, academic year, grade point average, height, weight, parental educa-
tion, income, and region. The second section evaluated headache patterns (e.g., frequency
and severity) and electronic device use habits (e.g., type, duration, and frequency). The
third section included 10 items assessing knowledge of headache symptoms, triggers, and
treatments. The fourth section had three items on electronic device use and headache
recurrence. The fifth section contained five items related to headaches’ effects on produc-
tivity and physical activity. Answer formats were multiple choice and Likert-type scales.
Survey completion time was approximately 15 min. The questionnaire was anonymous
and voluntary.

2.4. Data Analysis

Data analysis was conducted using SPSS version 26.0. Descriptive statistics including
means, standard deviations, frequencies, and percentages were used to summarize sociode-
mographic variables and questionnaire responses. The primary outcome was self-reported
headaches in the past 12 months (yes/no). The main exposure variable was daily electronic
device usage (>4 h vs. <4 h). Bivariate analyses using chi-square tests were performed
to assess univariate associations between device usage, sociodemographic factors, and
headache prevalence. Multivariable logistic regression was used to identify independent
predictors of primary headaches, adjusting for potential confounders including age, gender,
academic year, and body mass index. Associations were expressed as adjusted odds ratios
(aORs) with 95% confidence intervals (Cls). Secondary outcomes included headache fre-
quency, severity, impacts on productivity, and physical activity. Bivariate and multivariable
linear regression analyses were conducted for these continuous outcomes. For all analyses,
a two-sided p < 0.05 was considered statistically significant. Missing data were minimal for
most variables (<5%) and excluded pairwise in regression models.

3. Results

This cross-sectional study included 504 medical students at Jazan University, as shown
in Table 1. The sample was predominantly male (54.2%, n = 273) and single (96.4%, n = 486),
with a mean age of 21.5 years (SD 2.1). Overall, 82.5% (n = 414) reported experiencing
headaches within the past year. The 12-month headache prevalence was significantly higher
among females (86.6%, n = 200) compared to males (78.4%, n = 214) based on chi-square
analysis (p = 0.017). By academic year, third-year students exhibited the highest headache
prevalence at 88.3% (n = 98), while medical interns had the lowest at 74.4% (n = 29),
although differences were not statistically significant. Students with moderate academic
performance (CGPA 4.01-4.50) had lower headache prevalence (75.4%, n = 86) versus their
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higher-achieving peers. Overweight and obese students showed elevated headache rates,
around 85%, compared to 81.4% for normal weight and 78% for underweight students,
though BMI category differences were not significant. Mother’s education level showed a
significant association, with lower headache prevalence among students whose mothers
had graduate degrees (61.5%, n = 8) versus basic education (85.2%, n = 115, p = 0.025). These
results identify subgroups with higher headache susceptibility, highlighting opportunities
to target preventive interventions.

Table 1. Sociodemographic characteristics and 1-year prevalence of headaches classified by selected

characteristics.
All Participants Prevalence during the Past 12 Months
Characteristics N o, N o, 95% CI p Value
Lower Upper
Gend Male 273 (54.2) 214 78.4% 73.2% 83.0% 0.017
ender Female 231 (45.8) 200 86.6%  817%  90.5% :
18-21 223 (44.2) 189 84.8% 79.6% 89.0%
Age Groups (years) 22-24 211 (41.9) 168 79.6% 73.8% 84.6% 0.372
25-30 70 (13.9) 57 81.4% 71.2% 89.2%
. Single 486 (96.4) 399 82.1% 78.5% 85.3%
Marital Status Married 18 (3.6) 15 833%  61.9%  951% 089
2nd year 97 (19.2) 80 82.5% 74.0% 89.0%
3rd year 111 (22.0) 98 88.3% 81.3% 93.3%
. 4th year 122 (24.2) 100 82.0% 74.4% 88.0%
Academic Year 5th year 66 (13.1) 52 788%  67.8%  873% 0%
6th year 69 (13.7) 55 79.7% 69.1% 87.9%
Medical Intern 39 (7.7) 29 74.4% 59.3% 86.0%
2:00-3:00 16 (3.2) 16 100.0% - -
3.01-3.50 53 (10.5) 44 83.0% 71.3% 91.3%
CGPA 3.51-4.00 85 (16.9) 70 82.4% 73.2% 89.3% 0.112
4.01-4.50 114 (22.6) 86 75.4% 67.0% 82.6%
4.51-5.00 236 (46.8) 198 83.9% 78.8% 88.2%
Basic Education * 61 (12.1) 45 73.8% 61.8% 83.5%
, . High School Education 81 (16.1) 70 86.4% 77.7% 92.6%
Father’s Education Undergraduate Education 314 (62.3) 263 83.8% 79.4% 87.5% 0.104
Graduate Education 48 (9.5) 36 75.0% 61.5% 85.5%
Basic Education 135 (26.8) 115 85.2% 78.5% 90.4%
, . High School Education 84 (16.7) 62 73.8% 63.7% 82.3%
Mother’s Education {5 gororaduate Education 272 (54.0) 229 842%  795%  882% 00
Graduate Education 13 (2.6) 8 61.5% 35.0% 83.5%
Underweight 82 (16.3) 64 78.0% 68.2% 85.9%
. Normal Weight 237 (47.0) 193 81.4% 76.1% 86.0%
BMI Categories Overweight 115 (22.8) 97 843%  769%  90.1% 0971
Obese 70 (13.9) 60 85.7%  761%  92.4%

Abbreviations: CGPA = cumulative grade points average; BMI = body mass index; CI = confidence interval;
* p value is based on chi-square test. Basic education refers to less than secondary education.

Table 2 shows the headache patterns and characteristics among the 504 participants
stratified by gender. In the past month, the majority experienced headaches for 2-5 days
(44.1%) with a typical headache duration of 31 min to 1 h (23.8%). Approximately half of
males (51.6%) and females (51.7%) used 1-2 pills per headache episode; however, females
used medications on more days in the past month (p = 0.016). The most common location
was the forehead (42.6%), with the pain most often described as pressing /squeezing (41.1%).
Light exposure (36.9%) and noise (32.5%) were the most frequently reported triggers.
Females were more likely to experience light sensitivity (43.6% vs. 30.8%, p = 0.019), nausea
(30.2% vs. 12.2%, p = 0.001), and vomiting (7.4% vs. 3.2%, p = 0.049) compared to males.
Among the diagnosed participants (4.2%), migraines were most prevalent (33.3%). Figure 1
displays the coping strategies utilized by students during headache episodes. The most
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commonly reported technique was sleeping, endorsed by 90.9% of participants. Other
frequently used approaches included practicing relaxation techniques (88%), resting in
a quiet room (83.7%), ceasing electronic device use (72.7%), lying down in a dark room
(67.2%), and drinking water (61.8%). Using hot or cold compresses was the least common
method, reported by only 31.2% of students.

Table 2. Patterns and characteristics of headaches among study participants according to gender.

. . Gender
Characteristics All Participants Male Female p Value
N % N % N %
Just one day 106  (246) 65 (28.9) 41 (199)
. 2-5 days 190  (441) 102 (45.3) 88 (42.7)
g;;;rﬁéh;ofi:feia}{; gzz;:;any 6-10 days 90 (209) 47 (209) 43 (209)  0.001
' 11-20 day 33 (7.7) 9 (4.0) 24 (11.7)
21-30 day 12 (2.8) 2 (0.9) 10 (4.9)
Less than 30 min 95 (22.1) 52 (23.1) 43 (21.1)
31 min to one hour 102 (23.8) 58 (25.8) 44 (21.6)
How long does this headache 12h 81 (18.9) 50 (22.2) 31 (15.2) 0103
usually last? 2-3h 61 (14.2) 26 (11.6) 35 (17.2) )
3-4h 34 (7.9) 15 6.7) 19 (9.3)
More than 4 h 56 (13.1) 24 10.7) 32 (15.7)
I don’t take any pills 206 (48.1) 115 (51.6) 91 (44.4)
How many pills do you take to 1-2 207 (48.4) 101 (45.3) 106 (51.7) 0.500
treat the headache on one occasion? 34 10 (2.3) 5 (2.2) 5 (2.4) '
More than 4 pills 5 (1.2) 2 (0.9) 3 (1.5)
I don’t take any pills 182 (42.8) 107 (48.2) 75 (36.9)
Just one day 106 (24.9) 47 (21.2) 59 (29.1)
How many days in the last 30 days 2-5 days 98 (23.1) 55 (24.8) 43 (21.2) 0.016
did you take these medications? 6-10 days 24 (5.6) 7 min (3.2) 17 (8.4) )
11-20 days 13 (3.1) 6 2.7) 7 (34)
21-30 days 2 (0.5) 0 (0.0) 2 (1.0)
1 =Idon’t take any pills 143 (33.6) 84 (37.8) 59  (28.9)
Less than 30 min 32 (7.5) 15 (6.8) 17 (8.3)
o _ 31 min-1h 48 11.3) 28 (12.6) 20 (9.8)
How long would it last if you did 12h 54 (127) 34 (153) 20 (98) 0014
not take medication? 2-3h &7 (110) 23 (104) 24 (11.8)
34h 23 (5.4) 7 (3.2) 16 (7.8)
More than 4 h 79 (185) 31 (14.0) 48 (235)
Minor 86 (202) 46 (20.6) 40 (19.7)
Headache Pain Level Moderate 239 (56.1) 126 (56.5) 113 (55.7)
Severe 101 (237) 51 229) 50 (246 0900
In left or right side 87 (20.4) 48 (21.5) 39 (19.1)
Where usually do you feel the In both sides 98 (23.0) 39 (17.5) 59 (28.9)
headache in your head? Forehead 182 (42.6) 102 (45.7) 80 (39.2)  0.048
Back of the head 60 (141) 34 (15.2) 26 (12.7)
Thinking still of this type of "lgwob.bing or pulsa’Fing 92 (21.6) 59 (26.6) 33  (16.2)
headache, which best describes ressing or squeezing 175 (41.1) 89 (40.1) 86 (42.2) 0.012
the pain? 1Saharp or ste;(bbl'r'lic:r 39 9.2) 14 (6.3) 25 (12.3) :
very attack wit
different pattern 120 (28.2) 60 (27.0) 60 (29.4)
Exercises 32 (7.5) 22 (10.0) 10 (4.9)
What are the things that trigger Light exposure 157 (36.9) 68 (30.8) 89 (43.6) 0.019
your headache and worsen it? Noise 138 (32.5) 79 (35.7) 59 (28.9) )
Other 98 31 52 (23.5) 46 (22.5)
With this type of headache, do you Yes 88 (20.8) 27 (12.2) 61 (30.2) 0.001
usually feel nauseated No 335 (79.2) 194 (87.8) 141 (69.8) )
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Table 2. Cont.

Gender
All Participant:
Characteristics articipants Male Female Value
N % N % N % P
With this type of headache, do you Yes 22 (5.2) 7 (3.2) 15 (7.4) 0.049
usually actually vomit No 401 (94.8) 214 (96.8) 187  (92.6) )
Has a healthcare professional ever Yes 21 (4.2) 12 4.4) 9 (3.9 0.708
diagnosed you with any headache? No 483 (95.8) 261 (95.6) 222 (96.1) )
Migraine 20 (33.3) 12 (35.3) 8 (30.8)
Type of headache have you been Tension 8 (13.3) 4 (11.8) 4 (15.4) 0.106
diagnosed with Cluster 4 (6.7) 0 (0.0) 4 (15.4) )
I don’t remember 28 (46.7) 18 (52.9) 10 (38.5)
. . . Yes 29 (22.0) 21 (31.8) 8 (12.1)
Seeking medical advice No 103 (780) 45 682) 58 (879) 0006
Do you think they are all of one One type 43 (30.7) 23 (32.4) 20 (29.0)
type, or are they of more than More than one time 59 (42.1) 28 (39.4) 31 (449)  0.803
one type? I'm not sure 38 (27.1) 20 (28.2) 18 (26.1)
Cold or hot poultices
Drinking Water | 61.8% |
Be inthe dark room | 67.2% |
stop using electronic devices | 72.7% |
Be in the quiet room | 83.7% |
Relaxation | 88.0% |
Sleep | 90.9% |

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
Percent

Figure 1. Different methods to cope with primary headaches reported by study participants.

Table 3 presents the analysis results of the associations between electronic device usage
and 12-month headache prevalence among the 504 medical students. Overall, 82.8% of
device users reported headaches, compared to 44.4% of non-users (p = 0.003). The most
commonly used devices were smartphones (78.2%) and tablets (86.0%). Notably, students
using their primary device for over 4 h daily had higher headache prevalence (83.4%) versus
those using their primary device for 1-2 h daily (61.9%, p = 0.006). This suggests excessive
device time may be linked to headache susceptibility. However, no significant difference
was observed between students using devices continuously (84.0%) versus intermittently
(78.6%, p = 0.135).
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Table 3. Electronic device use and its association with primary headache.
Headache during the Last 12 Months?
Characteristics Yes No p Value
N % N %
Do you use Yes 410 (82.8) 85 (17.2) 0,003
electron devices No 4 (44.4) 5 (55.6) )
What electron devices do Television 3 (75.0) 1 (25.0)
. Smartphone 183 (78.2) 51 (21.8)
you use most during Tablet device 0.165
?
the day? (Tablet o iPad) 209 (86.0) 34 (14.0)
Computer 17 (81.0) 4 (19.0)
Less than 30 min 4 (57.1) 3 (42.9)
How many hours do you 31 min-1h 2 (40.0) 3 (60.0)
) you 1-2h 13 (61.9) 8 (38.1)
use your primary device 0.006
durin o 2-3h 23 (85.2) 4 (14.8)
& e 34h 40 (87.0) 6 (13.0)
More than 4 h 332 (83.4) 66 (16.6)
Less than 30 min 2 (50.0) 2 (50.0)
How many hours do you 31 min-1h 5 (83.3) 1 (16.7)
. 1-2h 6 (60.0) 4 (40.0)
use all your electronic 0.173
devices ** during the day? 2-3h 10 (66.7) > (33.3)
‘ 34h 27 (77.1) 8 (22.9)
More than 4 h 364 (83.9) 70 (16.1)
How is the rate of your Continuously
. : 27 4. 16.
use of electronic devices without stopping 8 (840) 53 (16.0) 0.135
during one time? Interrupted 136 (78.6) 37 (21.4)

* Refers to the device type used most during the day by each participant; ** indicates the total combined usage
time across all devices.

Table 4 presents the analysis results of the relationship between physical activity and
headache prevalence in the past year. Overall, 79.7% of students who exercised reported
headaches, compared to 83.9% of non-exercisers, although this difference was not significant
(p = 0.226). However, students who exercised regularly showed lower headache prevalence
(74.7%) versus non-regular exercisers (83.6%, p = 0.053). Interestingly, exercise frequency
and duration were significantly associated with headaches. Students exercising just 1 day
per week had the highest headache rate (86.1%), while daily exercisers had the lowest
(57.7%, p = 0.006). Regarding duration, exercising 31-59 min daily was linked to more
headaches (91.0%) compared to <30 min (79.5%) or 1-2 h daily (68.8%, p = 0.001). Finally,
97.0% of students who reported exercise worsening their headaches experienced them in
the past year versus 78.6% of those without exercise-induced headaches (p < 0.001).

Table 4. Association between headache and physical activity.

Have You Had a Headache during the Last 12 Months?

Do you exercise or do any
physical activities in your day?

Do you exercise regularly?

How much do you exercise
per week?

How long do you exercise
per day?

Does physical activities or exercise

Characteristic Yes No p Value
N % N %
Yes 169 (79.7) 43 (20.3)
No 245 (83.9) 47 (16.1) 0.226
Yes 62 (74.7) 21 (25.3)
No 352 (83.6) 69 (16.4) 0.053
One day 130 86.1) 21 (13.9)
2 to 3 days 91 (82.7) 19 (17.3) 0,006
4 to 6 days 28 (77.8) 8 (22.2) :
Every day 15 (57.7) 11 (42.3)
30 min or less 128 (79.5) 33 (20.5)
31 min to 59 min 101 (91.0) 10 (9.0) 0.001
12h 2 (68.8) 10 (31.3) :
More than 2 h 9 (75.0) 3 (25.0)
Yes 64 (97.0) 2 (3.0)
No 242 (78.6) 66 (21.4) <0.001

tend to make the headache worse?
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Table 5 displays the results of the logistic regression analysis examining the factors
associated with 12-month headache prevalence. In the univariate analysis, female gender,
physical activities exacerbating headaches, using devices >4 h daily, and obesity were all
significantly associated with headache prevalence. After adjusting for confounders in the
multivariate model, headaches affecting daily activities remained strongly associated with
increased odds of headaches (aOR 4.393, 95% CI 2.284-8.452, p < 0.001). Similarly, physical
activities worsening headaches (aOR 10.37, 95% CI 2.02-53.35, p = 0.005) and using devices
>4 h daily (aOR 13.89, 95% CI 1.96-98.54, p = 0.008) retained significant associations. Using
devices 2-3 h daily also emerged as a risk factor in the multivariate model (aOR 6.34,
95% CI 0.80-50.36, p = 0.081).

Table 5. Independent predictors of the factors associated with primary headaches using logistic
regression analyses.

Univariate Multivariate
Characteristics 95% CI 95% CI
cOR Lower Upper p Value aOR Lower Upper p Value

Male * 1 1

Gender Female 1.78 1.11 2.86 0.018 1.58 0.83 3.01 0.168

Daily activities affected No * 1

by headache Yes 4.08 2.31 7.19 <0.001 4.393 2.284 8.452 <0.001
physical activities affecting No * 1 1

severity of headaches Yes 8.73 2.08 36.60 0.003 10.37 2.02 53.35 0.005
<one hour * 1 1

Electronic device use 2-3h 3.00 0.81 11.08 0.099 6.34 0.80 50.36 0.081

4 or more hours 5.03 1.57 16.08 0.006 13.89 1.96 98.54 0.008
Underweight * 1 1

BMI . Normal weight 1.23 0.67 2.29 0.505 1.43 0.61 3.35 0.412

categories

Overweight 1.52 0.73 3.13 0.261 1.89 0.72 4.95 0.193
Obese 1.69 0.72 3.95 0.227 3.25 0.93 11.43 0.066

* Reference category; CI = confidence interval; cOR = crude odds ratio; aOR = adjusted odds ratio.

4. Discussion

The 83% one-year prevalence of headaches among Jazan medical students is alarming,
as it may impair the performance of these future healthcare professionals. The high
prevalence likely results from several factors. For instance, third-year students showed the
highest rate, at 88.3%, possibly due to demanding new clerkships provoking headaches
through irregular sleep, meals, and increased stress [6].

Headache prevalence was also higher in females versus males (86.6% vs. 78.4%).
Hormonal fluctuations during the menstrual cycle can trigger migraine headaches, which
are more common in women [23]. Additionally, gender-specific psychosocial stressors may
contribute to the sex differences [24].

Our findings align with studies demonstrating associations between electronic device
overuse and headache disorders [10,11]. For instance, we found that students using devices
>4 h daily had five-fold higher headache odds than those using devices <1 h daily. Frequent
device users may experience visual strain, neck tension, and sleep disturbances, which can
provoke headaches [25]. We also observed a negative correlation between physical activity
and headaches, corroborating evidence that exercise helps prevent headaches [26]. Possible
mechanisms include endorphin release, stress reduction, and improved sleep [27,28].

This study has limitations, including its cross-sectional design and self-reported data.
Additionally, we did not examine other factors like diet, caffeine intake, or mental health.
Strengths include the high response rate and comprehensive evaluation of multidimen-
sional factors related to headaches. Overall, these findings highlight the urgent need
for interventions, such as education campaigns, lifestyle training, and support services
aimed at reducing excessive device use and inactivity to alleviate the burden of headaches
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among medical students. Longitudinal studies should continue to investigate potential
mechanisms and targeted prevention strategies.

Our findings confirm the results of previous studies showing the associations between
excessive electronic device usage and headache disorders, especially among student popu-
lations [2,11]. For instance, a study found that emergency medical students using devices
for a long time daily had a higher headache risk than those with limited time of use [29].
Additionally, Abou Hashish et al., reported that increased electronic device time was sig-
nificantly associated with more frequent headaches in Saudi health sciences students [8].
Together with our results, these findings provide evidence of headaches” detrimental im-
pacts on the quality of life, academic performance, and work productivity among those
overusing electronic devices [13,15,30]. The potential mechanisms linking device overuse
to headaches include visual strain, physical discomfort from prolonged static postures, and
sleep disturbances from blue light exposure [11,31]. Our study contributes to the literature
by demonstrating the scale of this issue among Saudi medical students, in particular, while
highlighting opportunities for targeted interventions promoting responsible device habits
to alleviate the headache burden in this group.

Furthermore, mounting evidence indicates that physical activity can prevent primary
headaches. A systematic review by Varkey et al., found that regular exercise reduced
migraine frequency, severity, and duration [26]. Our observation of an inverse headache—
physical activity relationship provides further support for the claim that promoting exercise
could alleviate headaches in medical students. The potential mechanisms include enhanced
stress resilience and sleep quality [18]. Additionally, students lack knowledge about ef-
fective headache prevention like lifestyle modifications [14,16]. Therefore, multifaceted
interventions providing education on trigger management, self-care techniques, and physi-
cal activity benefits, combined with support services, may improve headache outcomes.
Overall, our study highlights the urgent need for evidence-based strategies focused on
reducing electronic overuse and inactivity to mitigate the burden of primary headaches
hampering medical students.

Several avenues remain open for future research to further elucidate the underlying
mechanisms and effective management of primary headaches in medical students. Longi-
tudinal studies should continue to explore the relationships between potential triggers like
stress, sleep disturbances, dietary habits, and headache outcomes over time. Additionally,
individual differences in age, gender, comorbidities, and other risk profiles should be
examined to inform the development of personalized interventions. The long-term impacts
of lifestyle modifications, including exercise, stress management, sleep hygiene, and nutri-
tion, on headache patterns warrant investigation through intervention trials. Such studies
could provide insight into optimal “doses” and combinations of non-pharmacological
strategies to prevent and manage headaches. Cost-effectiveness analyses would also aid
the translation of evidence-based approaches into large-scale implementation. Moreover,
additional research applying strict ICHD diagnostic criteria is needed to accurately classify
headache types and identify their underlying etiologies. We also recommend prospec-
tive longitudinal studies tracking headache patterns over time to differentiate between
primary headaches like migraine versus secondary causes. Furthermore, future studies
should directly compare the efficacy of different exercise modalities like aerobics, resistance
training, and flexibility training for headache management [32]. Optimal exercise regimens
tailored for headache disorders deserve exploration through randomized controlled trials.
Combining exercise training with education, behavioral strategies, and the promotion of
lifestyle change may provide additive benefits and improve adherence. Overall, elucidat-
ing the multifaceted biopsychosocial factors contributing to medical students” headaches
through robust longitudinal and experimental studies will be key to informing impact-
ful, scalable, and sustainable interventions to enhance students” health, well-being, and
professional success.
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Limitations

This study has some limitations worth noting. The cross-sectional design prevents
the determination of temporal relationships or causal inferences between headaches and
associated factors. Additionally, the self-reported survey data could be vulnerable to recall
bias in headache characteristics and social desirability bias in electronic device use or
physical activity reporting. Our relatively small sample from a single institution may also
limit the generalizability of findings to other populations. Furthermore, we did not evaluate
other potentially relevant variables like stress, sleep quality, caffeine or medication use, and
dietary triggers. We also did not apply ICHD criteria to definitively categorize headache
types. Additional longitudinal studies with objective measures, larger representative
samples, and assessments of multidimensional factors are warranted to corroborate and
extend these findings. However, important strengths of our study include the high response
rate and comprehensive evaluation of various headache dimensions, including patterns,
disability, knowledge gaps, and modifiable lifestyle factors.

5. Conclusions

In summary, this cross-sectional study provides compelling evidence of a high burden
of primary headaches impairing medical students at Jazan University. Excessive elec-
tronic device usage and physical inactivity emerged as potentially modifiable lifestyle
factors associated with increased and decreased headache prevalence, respectively. These
results underscore the urgent need for multifaceted interventions incorporating awareness
campaigns, self-management training, and support services focused on the promotion of
responsible device habits and regular exercise. Such initiatives may alleviate headaches
and enhance productivity and well-being among medical students. However, longitudinal
studies and trials are still needed to elucidate the mechanisms linking lifestyle factors
and headaches over time. Evaluating stress, sleep, diet, and additional determinants will
also help inform holistic, personalized, and sustainable approaches to prevent and treat
headaches in this vulnerable population. Ultimately, evidence-based strategies that em-
power students to optimize self-care and effectively balance their demanding academic
responsibilities will be key to mitigating this public health issue threatening the next
generation of healthcare professionals.

Author Contributions: Conceptualization, A.Y.A. (Ahmad Y. Alqassim), A.A.A.,, M.AM., AM.M,,
W.H.S. and AM.W.; data curation, A.Y.A. (Ahmad Y. Alqassim), AM.S., A YA. (Abdulrahman Y. Alfifa),
LHS., N.AD.,, M.AO.,, AYM. and M.SM.; formal analysis, A.Y.A. (Ahmad Y. Alqassim), AM.S.,
AY.A. (Abdulrahman Y. Alfifa), LH.S., N.AD.,, M. A.O., AYM. and M.SM.; investigation, A.Y.A.
(Ahmad Y. Alqassim), A.A.A,, M.AAM.,, AMM.,, WHS., AM.W. and M.S.M.; methodology, A.Y.A.
(Ahmad Y. Algassim), AM.S., AY.A. (Abdulrahman Y. Alfifa), LH.S.,, N.A.D., M.A.O. and M.SM.;
project administration, A.Y.A. (Ahmad Y. Algassim), A.A.A.,, AM.M., WH.S. and A M.W.,; resources,
AYA. (Ahmad Y. Algassim), M. AM., AMM., WH.S., AM.W. and M.S.M,; software, A.Y.A. (Ahmad
Y. Alqassim), AM.S., A.Y.A. (Abdulrahman Y. Alfifa), LH.S.,, N.A.D.,, M. A.O., AYM. and M.SM,;
supervision, A.Y.A. (Ahmad Y. Algassim), A.A.A., M.SM., WH.S., AM.W. and M.S.M.; validation,
AYA. (Ahmad Y. Algassim), A.A.A, MSM., AMM., WH.S,, AMS., AY.A. (Abdulrahman Y. Alfifa),
LHS, N.AD., M.A.O., AYM. and M.S.M,; visualization, A.Y.A. (Ahmad Y. Alqassim) and AM.M.;
writing—original draft preparation, A.Y.A. (Ahmad Y. Alqassim), A. A A, MAAM.,, WHS., AMS., AYA.
(Abdulrahman Y. Alfifa), LH.S.,, N.A.D.,, M.A.O., AYM., AM.W. and M.S.M.; writing—review and
editing, A.Y.A. (Ahmad Y. Algassim), AM.M., WH.S. and A.M.W. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki. The study protocol was approved by the Institutional Review Board of Jazan University
(protocol code REC-44/06/451, date of approval 2 January 2022).

Informed Consent Statement: Written informed consent was obtained from all subjects involved in
the study prior to their participation. Participants were informed about the study objectives and any



Medicina 2024, 60, 299 11 of 12

potential risks/benefits. They were also assured about the confidentiality of their data. Additionally,
written informed consent for publication has been obtained from all participating patients who can be
identified. All participants were informed about the study’s objectives and assured that no harm was
expected from participation. Participants were also assured about the anonymity and confidentiality
of their data. Written informed consent was obtained from all participants prior to enrollment.

Data Availability Statement: The data that support the findings of this study are also available from
the corresponding author upon reasonable request.

Acknowledgments: The authors would like to thank the Family and Community Medicine Depart-
ment in the Faculty of Medicine at Jazan University for facilitating this work. The department pro-
vided invaluable support and resources that enabled the successful completion of this research study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  May, A.; Schulte, L.H. Chronic migraine: Risk factors, mechanisms and treatment. Nat. Rev. Neurol. 2016, 12, 455-464. [CrossRef]
[PubMed]

2. Almesned, I.S.; Algahtani, N.G.; Alarifi, ].A.; Alsaawy, T.N.; Agha, S.; Alhumaid, M.A. Prevalence of primary headache among
medical students at King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia. J. Fam. Med. Prim. Care 2018,
7,1193-1196. [CrossRef] [PubMed]

3. Alkarrash, M.S.; Shashaa, M.N.; Kitaz, M.N.; Rhayim, R.; Alhasan, M.M.; Alassadi, M.; Aldakhil, A.; Alkhamis, M.; Ajam, M.;
Douba, M.; et al. Migraine and tension-type headache among undergraduate medical, dental and pharmaceutical students of
University of Aleppo: A cross-sectional study. BMJ Neurol. Open 2021, 3, e000211. [CrossRef]

4. Bhattarai, A.M.; Gurung, S.; Pathak, B.D.; Karki, S.; Adhikari, A.; Tandon, O.P; Poudel, S.; Yadav, D.; Pant, C.; Dhakal, B.
Prevalence and clinical characteristics of headache among medical students of Nepal: A cross-sectional study. PLoS ONE 2022,
17, e0277821. [CrossRef]

5. Menon, B.; Kinnera, N. Prevalence and characteristics of migraine in medical students and its impact on their daily activities.
Ann. Indian Acad. Neurol. 2013, 16, 221-225. [CrossRef] [PubMed]

6.  Abdulghani, HM.; Al-Harbi, M.M.; Irshad, M. Stress and its association with working efficiency of junior doctors during three
postgraduate residency training programs. Neuropsychiatr. Dis. Treat. 2015, 11, 3023-3029. [CrossRef]

7. Alharbi, HS.; Eisa, A.A.; Alhazmi, M.H.; Sadaqa, A.S.; Mohorjy, A K.; Shatla, M.M. Prevalence and risk factors of migraine among
medical students of Umm Al-Qura University, Makkah, Saudi Arabia. Int. ]. Med. Dev. Ctries. 2021, 5, 1655-1662. [CrossRef]

8. Abou Hashish, E.A.; Baatiah, N.Y.; Bashaweeh, A.H.; Kattan, A.M. The online learning experience and reported headaches
associated with screen exposure time among Saudi health sciences students during the COVID-19 pandemic. BMC Med. Educ.
2022, 22, 226. [CrossRef]

9.  Alshraeef, A.; Alhazmi, O. The Use of Digital Devices in The Study Increases Migraine Incidence Among Medical Students, Kau,
Saudi Arabia. ]. Organ. Behav. Res. 2020, 5, 197-211.

10. Milde-Busch, A.; von Kries, R.; Thomas, S.; Heinrich, S.; Straube, A.; Radon, K. The association between use of electronic media
and prevalence of headache in adolescents: Results from a population-based cross-sectional study. BMC Neurol. 2010, 10, 12.
[CrossRef]

11. Montagni, I.; Guichard, E.; Carpenet, C.; Tzourio, C.; Kurth, T. Screen time exposure and reporting of headaches in young adults:
A cross-sectional study. Cephalalgia 2016, 36, 1020-1027. [CrossRef]

12.  Boruff, ].T,; Storie, D. Mobile devices in medicine: A survey of how medical students, residents, and faculty use smartphones and
other mobile devices to find information. J. Med. Libr. Assoc. 2014, 102, 22-30. [CrossRef] [PubMed]

13.  Alkahtani, R.F,; Alrumaih, S.S.; Algezlan, S.S.; Almutairi, R R.; Alturki, B.A.; Alanazi, R.M.; Alateeq, F.A. The Impact of Migraine
Disease on Work Productivity and Quality of Life Among the Adults in Riyadh, Saudi Arabia. Cureus 2022, 14, €27733. [CrossRef]

14. Steiner, TJ.; Jensen, R.; Katsarava, Z.; Linde, M.; MacGregor, E.A.; Osipova, V.; Paemeleire, K.; Olesen, J.; Peters, M.; Martelletti, P.
Aids to management of headache disorders in primary care (2nd edition). J. Headache Pain 2019, 20, 57. [CrossRef]

15. Varkey, E.; Hagen, K.; Zwart, ].-A.; Linde, M. Physical Activity and Headache: Results from the Nord-Trendelag Health Study
(HUNT). Cephalalgia 2008, 28, 1292-1297. [CrossRef]

16. Do, T.P; Demgaard, M.; Stefansen, S.; Kristoffersen, E.S.; Ashina, M.; Hansen, ].M. Barriers and gaps in headache education: A
national cross-sectional survey of neurology residents in Denmark. BMC Med. Educ. 2022, 22, 233. [CrossRef] [PubMed]

17.  Martin, P.R.; Reece, J.; Callan, M.; MacLeod, C.; Kaur, A.; Gregg, K.; Goadsby, PJ. Behavioral management of the triggers of
recurrent headache: A randomized controlled trial. Behav. Res. Ther. 2014, 61, 1-11. [CrossRef] [PubMed]

18. Lippi, G.; Mattiuzzi, C.; Sanchis-Gomar, F. Physical exercise and migraine: For or against? Ann. Transl. Med. 2018, 6, 181.
[CrossRef]

19. La Touche, R.; Fierro-Marrero, J.; Sanchez-Ruiz, I.; Rodriguez de Rivera-Romero, B.; Cabrera-L6pez, C.D.; Lerma-Lara, S.;

Requejo-Salinas, N.; de Asis-Fernandez, F.; Elizagaray-Garcia, I.; Fernandez-Carnero, J.; et al. Prescription of therapeutic exercise
in migraine, an evidence-based clinical practice guideline. . Headache Pain 2023, 24, 68. [CrossRef]


https://doi.org/10.1038/nrneurol.2016.93
https://www.ncbi.nlm.nih.gov/pubmed/27389092
https://doi.org/10.4103/jfmpc.jfmpc_240_18
https://www.ncbi.nlm.nih.gov/pubmed/30613496
https://doi.org/10.1136/bmjno-2021-000211
https://doi.org/10.1371/journal.pone.0277821
https://doi.org/10.4103/0972-2327.112472
https://www.ncbi.nlm.nih.gov/pubmed/23956569
https://doi.org/10.2147/NDT.S92408
https://doi.org/10.24911/IJMDC.51-1628120436
https://doi.org/10.1186/s12909-022-03235-8
https://doi.org/10.1186/1471-2377-10-12
https://doi.org/10.1177/0333102415620286
https://doi.org/10.3163/1536-5050.102.1.006
https://www.ncbi.nlm.nih.gov/pubmed/24415916
https://doi.org/10.7759/cureus.27733
https://doi.org/10.1186/s10194-018-0899-2
https://doi.org/10.1111/j.1468-2982.2008.01678.x
https://doi.org/10.1186/s12909-022-03299-6
https://www.ncbi.nlm.nih.gov/pubmed/35365132
https://doi.org/10.1016/j.brat.2014.07.002
https://www.ncbi.nlm.nih.gov/pubmed/25108482
https://doi.org/10.21037/atm.2018.04.15
https://doi.org/10.1186/s10194-023-01571-8

Medicina 2024, 60, 299 12 of 12

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Xavier, M.K,; Pitangui, A.C.; Silva, G.R.; Oliveira, V.M.; Beltrao, N.B.; Aradjo, R.C. Prevalence of headache in adolescents and
association with use of computer and videogames. Cienc. Saude Coletiva 2015, 20, 3477-3486. [CrossRef]

Steiner, T.J.; Gururaj, G.; Andrée, C.; Katsarava, Z.; Ayzenberg, I.; Yu, S.-Y.; Al Jumah, M.; Tekle-Haimanot, R.; Birbeck, G.L,;
Herekar, A.; et al. Diagnosis, prevalence estimation and burden measurement in population surveys of headache: Presenting the
HARDSHIP questionnaire. J. Headache Pain 2014, 15, 3. [CrossRef] [PubMed]

Rathnasiri, A.; Rathnayaka, H.; Yasara, N.; Mettananda, S. Electronic screen device usage and screen time among preschool-
attending children in a suburban area of Sri Lanka. BMC Pediatr. 2022, 22, 390. [CrossRef]

Headache Classification Committee of the International Headache Society (IHS) The International Classification of Headache
Disorders, 3rd edition. Cephalalgia 2018, 38, 1-211. [CrossRef]

Sharma, S.K.; Ukey, U.U. Epidemiology of Primary Headache and Its Associated Psychosocial Factors Amongst Undergraduate
Medical Students: A Cross-Sectional Study from the Vidarbha Region. Cureus 2023, 15, e39456. [CrossRef] [PubMed]

Kaur, K.; Gurnani, B.; Nayak, S.; Deori, N.; Kaur, S.; Jethani, J.; Singh, D.; Agarkar, S.; Hussaindeen, ].R.; Sukhija, J.; et al. Digital
Eye Strain- A Comprehensive Review. Ophthalmol. Ther. 2022, 11, 1655-1680. [CrossRef] [PubMed]

Varkey, E.; Cider, A.; Carlsson, J.; Linde, M. Exercise as migraine prophylaxis: A randomized study using relaxation and
topiramate as controls. Cephalalgia 2011, 31, 1428-1438. [CrossRef] [PubMed]

Pilozzi, A.; Carro, C.; Huang, X. Roles of $-Endorphin in Stress, Behavior, Neuroinflammation, and Brain Energy Metabolism. Int.
J. Mol. Sci. 2021, 22, 338. [CrossRef]

Abd El-Kader, S.M.; Al-Jiffri, O.H. Aerobic exercise affects sleep, psychological wellbeing and immune system parameters among
subjects with chronic primary insomnia. Afr. Health Sci. 2020, 20, 1761-1769. [CrossRef]

Gadain Hassan, H.A. Computer Vision Syndrome Among Medical Students at the University of Khartoum, Sudan: Prevalence
and Associated Factors. Cureus 2023, 15, e38762. [CrossRef]

Albalawi, M.E; Alanazi, W.L.; Albalawi, H.S.; Alghannami, S.S.; Albalawi, A.F. Prevalence of Migraine Headache in Saudi Arabia:
A Systematic Review and Meta-Analysis. Cureus 2023, 15, e37560. [CrossRef] [PubMed]

Demir, Y.P.; Stimer, M.M. Effects of smartphone overuse on headache, sleep and quality of life in migraine patients. Neurosci. ].
2019, 24, 115-121. [CrossRef] [PubMed]

Woldeamanuel, Y.W.; Oliveira, A.B.D. What is the efficacy of aerobic exercise versus strength training in the treatment of migraine?
A systematic review and network meta-analysis of clinical trials. J. Headache Pain 2022, 23, 134. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1590/1413-812320152011.19272014
https://doi.org/10.1186/1129-2377-15-3
https://www.ncbi.nlm.nih.gov/pubmed/24400999
https://doi.org/10.1186/s12887-022-03452-6
https://doi.org/10.1177/0333102417738202
https://doi.org/10.7759/cureus.39456
https://www.ncbi.nlm.nih.gov/pubmed/37362456
https://doi.org/10.1007/s40123-022-00540-9
https://www.ncbi.nlm.nih.gov/pubmed/35809192
https://doi.org/10.1177/0333102411419681
https://www.ncbi.nlm.nih.gov/pubmed/21890526
https://doi.org/10.3390/ijms22010338
https://doi.org/10.4314/ahs.v20i4.29
https://doi.org/10.7759/cureus.38762
https://doi.org/10.7759/cureus.37560
https://www.ncbi.nlm.nih.gov/pubmed/37193445
https://doi.org/10.17712/nsj.2019.2.20180037
https://www.ncbi.nlm.nih.gov/pubmed/31056543
https://doi.org/10.1186/s10194-022-01503-y
https://www.ncbi.nlm.nih.gov/pubmed/36229774

	Introduction 
	Materials and Methods 
	Study Area, Design, and Population 
	Sampling Method 
	Data Collection Tools 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

