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Abstract

Introduction: Social constraints experienced during the pandemic have increased the use of online systems in both educa-
tion and business life. Our aim is to evaluate the effect of overuse of online platforms on headache.

Methods: This study was conducted with 1627 participants with online data collection form which includes sociodemo-
graphic data and 25 questions related to the use of online platforms during the pandemic.

Results: One thousand four hundred and ninety-five participants with a mean age of 20.76+2.21 years were university stu-
dents or graduates. While the average daily screen time exposure was 2—-4 h (743/1627), this time has increased to 8 h and
above (966/1627) in the pandemic. While 68.6% of the participants reported an increase in headaches during the pandemic,
62.4% of the participants believed in parallel that this was related to the increase in the use of online systems. When com-
paring the pre- and post-pandemic periods, the headache duration (p<0.001), frequency (p<0.001), severity (p<0.001), and
use of analgesics (p<0.001) increased significantly in both genders.

Discussion and Conclusion: In addition to COVID-19, the unfavorable role of changes in social life should also be considered
in the increase of headache. Questioning the active use of online platforms during the pandemic in people with headache
complaints may guide the regulation of treatment.
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fter the World Health Organization declared the new

type of coronavirus infection as a pandemic, the con-
cept of face-to-face work in both education and business
life began to change around the world['l. The necessity of
social distancing required to reduce the pace of the epi-
demic has caused online platforms to be used more ac-
tively. These systems began to be used, where anyone with
an internet connection could connect to devices such as
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smartphones, tablets, computers, or televisions, without
specifying a physical location or time limit. However, stud-
ies have shown that headache frequency can increase with
prolonged screen time exposure, as a result of more wide-
spread and active use of online systems(23l. It is known that
especially people miss their classes due to headaches they
experience in their education life, sometimes, they have to
repeat their classes or choose a school with a lower success
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level™, It is estimated that online systems, whose usage
has increased during the pandemic period, may worsen
this situation, and negatively affect people’s careers.

This study aims to examine the relationship between online
platforms, which have become more widely used during
the pandemic, and headaches with increasing frequency.

Materials and Methods

This study was conducted with 1627 participants aged be-
tween 18 and 30 years. An online questionnaire was sent
to the participants between March 01, 2021, and March 31,
2021. The questions were revised to be more understand-
ablein line with the opinions of the first 25 participants. The
online data collection form, which consisted of two parts
including basic sociodemographic data and headache
characteristics, was sent to the participants. In the first part,
there were five questions about the sociodemographic
characteristics of the participants, including age, gender,
education, and business life.

In the second part, there were 20 questions including the
time of screen exposure and headache features (location,
frequency, severity, duration, and use of analgesics). Par-
ticipants have to choose only one option for all questions.
The answers of the participants who answered all the ques-
tions were analyzed. (Ethics Committee approval number:
E-46418926-050.01.04-11115). The study was conducted in
accordance with the Declaration of Helsinki.

Statistical analyses were performed using IBM 21 Statistical
Package for the Social Sciences. Descriptive analyses calcu-
lated the frequency (n) and percentage (%) for categorical
variables, and mean, standard deviation, median, and 25th
and 75th percentile for continuous variables. Compliance
of the variables with normal distribution was assessed with
visual methods (histograms and probability plots) and
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk
tests). Chi-square and paired samples t test were used in
comparisons. Statistical significance was accepted to be
p<0.05.

Results

Atotal of 70.7% of the 1627 participants were female. About
91.9% of the participants whose mean age was 20.76+2.21
years were either university graduates or continuing their
education at the university. The effect of online systems on
headache during the pandemic and the variables of gen-
der, education, being a student, or working in a regular job
is shown in Table 1. The increment of screen exposure time
during the pandemic is shown in Figure 1.
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Table 1. Demographic data and the impact of online systems on
headaches

n %

Gender

Female 1151 70.7

Male 476 29.3
Age

18-24 1528 93.9

25-30 99 6.1
Education status

High school 132 8.1

University 1495 91.9
Student status

Yes 1558 95.8

No 69 4.2
Regular employment status

Yes 149 9.2

No 1478 90.8
Having frequent headaches before the pandemic

Yes 922 56.7

No 705 433
Increase in headache frequency during the pandemic

Yes 1116 68.6

No 511 314
Location of headache

Frontal 655 403

Occipital 167 10.3

Right / left side 95 59
The idea that online systems increase the headache

Yes 1015 62.4

No 242 14.9

Maybe 370 22.7
Going to hospital due to headache in pandemic

Yes 223 13.7

No 1404 86.3

8 hours and above

4-8 hours

2-4 hours

0-2 hours

Screen time exposure/day

T T T T T T
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Figure 1. Comparison of daily screen time exposure of the pre and
during pandemic.
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Table 2. Comparison of the relation between the features of headache and gender

Female - number(%) Male - number(%) p* p**
Before Pandemic Pandemic Before Pandemic Pandemic
Period Period Period Period
Frequency of headache (number of attacks/month)
<1 298 (25.9) 83(7.2) 204 (42.9) 83(17.4) <0.001 <0.001
1 348 (30.2) 132(11.5) 137 (28.8) 79 (16.6)
2-4 376 (32.7) 384 (33.4) 101 (21.2) 162 (34.0)
>4 129 (11.2) 552 (48.0) 34(7.1) 152(31.9)
Severity of headache (rating between 1-10)
1-3 480 (65.8) 224 (19.5) 250 (52.5) 140 (29.4) <0.001 <0.001
4-7 573 (49.8) 586 (50.9) 206 (43.3) 256 (53.8)
8-10 98 (8.5) 341 (29.6) 20 (4.2) 80 (16.8)
Duration of headache (hours/day)
1-4 934 (81.1) 585 (50.8) 400 (84.0) 272 (57.1) <0.001 <0.001
4-12 159 (13.8) 375 (32.6) 64 (13.4) 147 (30.9)
>12 58 (5.1) 135(11.7) 12 (2.5) 57 (12.0)
Analgesic use (number/month)
<1 722 (62.7) 476 (41.3) 377 (79.2) 279 (58.6) <0.001 <0.001
1-3 322 (28.0) 376 (32.7) 76 (16.2) 114 (23.9)
>4 107 (9.3) 299 (26) 23 (4.6) 73(17.5)

Before pandemic and pandemic period values for female* and male** were compared with paired samples t test.

Seven hundred and sixty-four female and two hundred
and fifty-one male participants thought that online work-
ing systems increase their headache. The frequency, sever-
ity, and duration of headache and use of analgesics were
significantly increased between pre and during the pan-
demic period in both male and female participants (all with
p<0.001) (Table 2).

Discussion

For the 1st time, the relationship between online plat-
forms, which are increasingly used during the pandemic,
and headache, was examined in a large population of 1627
participants in this study. The duration of screen time expo-
sure, which was 2-4 h before the pandemic, is over 8 h dur-
ing the pandemic. In the pandemic, particularly in the ed-
ucation system, using the online systems more frequently
due to secondary social constraints has caused a consider-
able increment in the attack number, frequency, duration
of headache, and use of analgesics (p<0.001). The ongoing
pandemic that is already spanning all over the world will
keep people work and study online for an unpredictable
period of time. The negative impact of using online sys-
tems on headache has to be comprehensively evaluated
since it might lead to overuse of analgesics and medication

overuse headache, which is relatively difficult to treat and
also prone to be chronic. In a study by Montagni et al.,!*l in
participants with an average age of 20.8 at a university or
higher education institution, a relationship was found be-
tween screen time and migraine, especially without aura,
but no relationship was found between non-migrainous
headaches. The authors suggested that the screen time
exposure decreases the threshold value that initiates mi-
graine attacks or that the screen band light frequency trig-
gers the migraine attacks®7l. In our study, 68.6% of the
participants stated that their headache attacks increased
during the pandemic and 62.4% of them stated that this
rate was related to the increase in screen time exposure
due to more active use of online platforms. Three hundred
and seventy participants were undecided about this issue.

There are studies showing that acute-onset headaches
with a different character than the previous ones develop
in COVID-19 patients, and even headache may be the first
sign of the disease.[8-10] Baykan et al.l'!l suggested the
use of new diagnostic criteria for headaches accompanying
COVID-19 to guide researchers. However, both social limi-
tations experienced during quarantine periods and during
the pandemic, the psycho-sociological effects of changing
daily living habits and its effect on pain have not been suffi-
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ciently studied!2. In our study, the frequency of 2-4 attacks
per month in female participants increased from 32.7% to
33.4% and the frequency of 4 or more attacks per month in-
creased from 11.2% to 48.0% during pandemic compared
to pre-pandemic period, strikingly (all with p<0.001) A sim-
ilar increase was seen in male participants. While the most
frequent (42.9%) attack frequency was below 1 per month
before the pandemic, 2-4 attacks were experienced most
frequently (34%) after the pandemic (p<0.001).

Internet addiction, the definition of which is discussed by
clinicians, is important for the young generation, who use
the internet extensively for both education and social ac-
tivities, and can cause health problems!'314, Headache,
fatigue, sleep disturbance, and musculoskeletal pain are
the primary somatic disturbances!'%), The number of stud-
ies examining the relationship between computer use and
headache has also increased in parallel with the increase in
internet usel'®17], Li et al’s!"8 study with 2216 information
technology staff members found a relationship between
the increase in computer use and tension-type headache
(TTH). Participants with a daily screen viewing time of more
than 8 h were found to have a 1.5-fold higher risk of devel-
oping TTH. In our study, the rate of increase in headache
during the pandemic was higher in students compared to
non-students (p=0.011). This was attributed to the fact that
the rate of using online systems was higher in education
compared to business life (p=0.020).

It was stated that before the pandemic, headache in
women most frequently lasted between 1 and 4 h (81.1%).
Although the duration of headache increased in the pan-
demic, they still most frequently experienced headaches
between 1 and 4 h (50.8%) (p<0.001). A similar situation
is valid for men. While 1-4 h headache was 84.0% before
the pandemic, it decreased to 57% after the pandemic
(p<0.001). The rate of headache that lasted between 4 and
12 h and over 12 h increased significantly after the pan-
demic in both groups (for each p<0.001). In line with the
increase in headache duration, the number of monthly
analgesic use also increased. While the rate of using anal-
gesics less than once a month in both genders decreased
after the pandemic, the use of analgesics 1-3 to 4 and more
increased during the pandemic period (for each p<0.001).
Although the frequency, severity of headache, and use of
analgesics increased during the pandemic, the rate of con-
sultation with health institutions remained low (13.7%),
which can be interpreted as participants being cautious in
consultation with health institutions associated with the
pandemic.

In a study with a group of university staff and students
who spend more than 3 h a day online, 44.7% had muscu-
loskeletal problems and 46% had headaches!'92%, |n the
study of Xavier et al.,13] the use of electronic devices longer
than 4 h a day was found to be associated with headache.
It is thought that as the time spent in front of the screen
increases, less time is devoted to social activities, and in-
creased visual stimuli trigger headachel2'. In our study,
an increase in the frequency of headaches during the
pandemic process was observed in participants who used
laptops, smart phones, desktop computers, and tablets to
connect to online platforms (p=0.015). It was observed that
the participants used the online systems most frequently
with a laptop (1085/1627) and a smartphone (323/1627).
Before the pandemic, 743 people stated that there was a
2-4 h daily screen time exposure, after the pandemic, this
rate increased to 8 h and above with 966 people. The most
increase in the frequency of headaches was observed in
people who used online platforms 4-8 h a day during the
pandemic (p<0.001).

Limitations

Since our study is an online survey study, the participants
were not evaluated by the physician and the answers given
may include the possibility of recall error of the partici-
pants. Participants were also not questioned specifically for
primary headaches, and the rate of increase in headaches
during the pandemic was generally evaluated. Therefore,
rates of migraine and tension headache in patients are
not known. In addition, since participants are not asked
whether they have had COVIDs, it is thought that headache
may be related to the use of online systems as well as infec-
tion in COVID-positive patients. Especially during the pan-
demic period, changes in daily habits, depression, anxiety,
sleep disorders, and even the development of metabolic
acidosis due to continuous mask use may also lead to an in-
crease in headachel'822] The fact that only online systems
were questioned in this study is a limitation.

The strongest aspect of the study is the high number of
patients. In addition, the fact that the majority of the par-
ticipants are between the ages of 18-25 and actively use
the online system before the pandemic has enabled more
accurate results to be obtained before and during the pan-
demic. Since the complaints of headache were questioned
in detail, the characteristics of headache changed during
the pandemic period could be evaluated in detail.

In headaches that emerged after COVID-19, the real trig-
gers remained in the background during the pandemic.
The increases in the frequency, duration, and severity of
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headache and the use of analgesics in both genders in
parallel to the daily screen time exposure are worrisome
in young people. Questioning the use of online platforms,
which are among the most important triggers during the
pandemic period, can contribute to the treatment, espe-
cially in people who present with headache during the
COVID-19 period.

Ethics Committee Approval: The study was conducted in accor-
dance with the Declaration of Helsinki (E-46418926-050.01.04-
11115).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: B.RH.B, B.P, BA, OK,
M.S.C., S.C.U; Design: BRH.B, B.P, BA, OK, MS.C, S.CU,; Data
Collection or Processing: O.K., M.S.C.; Analysis or Interpretation:
B.R.H.B,; Literature Search: S.C.U.; Writing: B.R.H.B.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References

1. Eastin C, Eastin T. Clinical characteristics of Coronavirus dis-
ease 2019 in China. J Emerg Med 2020;58:711-2. [CrossRef]

2. Oksanen A, Metsahonkala L, Anttila P, Aromaa M, Jappila E, Vi-
ander S, et al. Leisure activities in adolescents with headache.
Acta Paediatr 2005;94:609-15. [CrossRef]

3. Xavier MK, Pitangui AC, Silva GR, Oliveira VM, Beltrdo NB, Arau-
jo RC. Prevalence of headache in adolescents and association
with use of computer and videogames. Cien Saude Colet
2015;20:3477-86. [CrossRef]

4. NieswandV, Richter M, Gossrau G. Epidemiology of headache
in children and adolescents-another type of pandemia. Curr
Pain Headache Rep 2020;24:62. [CrossRef]

5. Montagni |, Guichard E, Carpenet C, Tzourio C, Kurth T. Screen
time exposure and reporting of headaches in young adults: A
cross-sectional study. Cephalalgia 2016;36:1020-7. [CrossRef]

6. Kowacs PA, Piovesan EJ, Werneck LC, Fameli H, Pereira da Silva
H. Headache related to a specific screen flickering frequency
band. Cephalalgia 2004;24:408-10. [CrossRef]

7. Henry P, Auray JP, Gaudin AF, Dartigues JF, Duru G, Lantéri-
Minet M, et al. Prevalence and clinical characteristics of mi-
graine in France. Neurology 2002;59:232-7. [CrossRef]

8. Maol,JinH,Wang M, HuY, Chen S, He Q, et al. Neurologic man-
ifestations of hospitalized patients with coronavirus disease
2019 in Wuhan, China. JAMA Neurol 2020;77:683-90. [CrossRef]

9. Bolay H, Gul A, Baykan B. COVID-19 is a real headache! Head-
ache 2020;60:1415-21. [CrossRef]

10. Toptan T, Aktan C, Basari A, Bolay H. Case series of headache
characteristics in COVID-19: Headache can be an isolated
symptom. Headache. 2020;60:1788-92. [CrossRef]

11. Baykan B, Ozge A, Ertas M, Atalar AC, Bolay H. Urgent need
for ICHD criteria for COVID-19-related headache: Scrutinized
classification opens the way for research. Noro Psikiyatr Ars
2021;58:79-80. [CrossRef]

12. Uygun O, Ertas M, Ekizoglu E, Bolay H, Ozge A, Kocasoy Orhan
E, et al. Headache characteristics in COVID-19 pandemic-a sur-
vey study. J Headache Pain 2020;21:121. [CrossRef]

13. Cerutti R, Presaghi F, Spensieri V, Valastro C, Guidetti V. The po-
tential impact of internet and mobile use on headache and
other somatic symptoms in adolescence. A population-based
cross-sectional study. Headache 2016;56:1161-70. [CrossRef]

14. Koronczai B, Urban R, Kokonyei G, Paksi B, Papp K, Kun B, et al.
Confirmation of the three-factor model of problematic inter-
net use on off-line adolescent and adult samples. Cyberpsy-
chol Behav Soc Netw 2011;14:657-64. [CrossRef]

15. Thomée S, Harenstam A, Hagberg M. Mobile phone use and
stress, sleep disturbances, and symptoms of depression
among young adults--a prospective cohort study. BMC Public
Health 2011;11:66. (CrossRef]

16. Zheng F, Gao P, He M, Li M, Tan J, Chen D, et al L. Association
between mobile phone use and self-reported well-being
in children: A questionnaire-based cross-sectional study in
Chonggqing, China. BMJ Open 2015;5:6007302. [CrossRef]

17. Torsheim T, Eriksson L, Schnohr CW, Hansen F, Bjarnason T,
Vdlimaa R. Screen-based activities and physical complaints
among adolescents from the Nordic countries. BMC Public
Health 2010;10:324. [CrossRef]

18. Li C, Zhang L, Zhou J, Fan Z, Wang Y, Wang X, et al. Prevalence
of primary headache disorders among information technology
staff in China: The negative effects of computer use and other
correlative factors. BMC Public Health 2020;20:443. [CrossRef]

19. Borhany T, Shahid E, Siddique WA, Ali H. Musculoskeletal
problems in frequent computer and internet users. J Family
Med Prim Care 2018;7:337-9. [CrossRef]

20. Hakala PT, Saarni LA, Punamdki RL, Wallenius MA, Nygard
CH, Rimpeld AH. Musculoskeletal symptoms and computer
use among Finnish adolescents--pain intensity and inconve-
nience to everyday life: A cross-sectional study. BMC Musculo-
skelet Disord 2012;13:41. [CrossRef]

21. Smith L, Louw Q, Crous L, Grimmer-Somers K. Prevalence of
neck pain and headaches: Impact of computer use and other
associative factors. Cephalalgia 2009;29:250-7. [CrossRef]

22.Tuncer OG, Nalbantoglu M, Alper Sengul E, Baykan B.
Metabolic acidosis during the relapse treatment of idiopathic
intracranial hypertension. Agri. Available at: https://agrider-
gisi.com/jvi.aspx?pdir=agri&plng=eng&un=AGRI-05025. Ac-
cessed Jan 12, 2023.


https://doi.org/10.1016/j.jemermed.2020.04.004
https://doi.org/10.1111/j.1651-2227.2005.tb01947.x
https://doi.org/10.1590/1413-812320152011.19272014
https://doi.org/10.1007/s11916-020-00892-6
https://doi.org/10.1177/0333102415620286
https://doi.org/10.1111/j.1468-2982.2004.00686.x
https://doi.org/10.1212/WNL.59.2.232
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1111/head.13856
https://doi.org/10.1111/head.13940
https://doi.org/10.29399/npa.27736
https://doi.org/10.1186/s10194-020-01188-1
https://doi.org/10.1111/head.12840
https://doi.org/10.1089/cyber.2010.0345
https://doi.org/10.1186/1471-2458-11-66
https://doi.org/10.1136/bmjopen-2014-007302
https://doi.org/10.1186/1471-2458-10-324
https://doi.org/10.1186/s12889-020-08497-9
https://doi.org/10.4103/jfmpc.jfmpc_326_17
https://doi.org/10.1186/1471-2474-13-41
https://doi.org/10.1111/j.1468-2982.2008.01714.x



