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Purpose: This cross-sectional study aimed to investigate the impact of COVID-19 quar-
antine on the severity of migraine symptoms and stress among adults in Saudi Arabia.
Patients and Methods: Between December 2020 and February 2021, 1212 participants 
aged 18–65 years completed an online self-administered questionnaire that covered socio-
demographic data, self-administered questions, the ID migraine screener, numeric pain rating 
scale, and the perceived stress scale. Statistical analyses were performed using SPSS. 
Student’s t-test, paired t-test, and analysis of variance were used to compare quantitative 
variables, while the chi-square test was used to compare qualitative variables.
Results: After removing ineligible and incomplete responses, we analyzed data obtained 
from 1111 participants. The mean age of the participants was approximately 29 years old (± 
11.2 years); moreover, 87% were females. Headache severity during the COVID-19 quar-
antine was significantly lower than that during the last 3 months, with a difference of only 
0.41 on the 1–10 pain severity scale. There was a significantly increased stress prevalence 
during the COVID-19 quarantine. During the COVID-19 quarantine, 49%, 56%, and 62% of 
patients without migraine, patients with possible migraine, and patients with diagnosed 
migraine, respectively, reported worsening of their perceived stress. There was a weak 
positive correlation between the severity of migraine symptoms and stress during COVID- 
19 quarantine. Moreover, headache severity was positively affected by the history of 
COVID-19 infections.
Conclusion: The headache severity in patients with migraine decreased during COVID-19 
quarantine compared with that during the last 3 months. Additionally, patients with diag-
nosed migraine had significantly higher scores on the perceived stress scale than patients 
without migraine.
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Introduction
On March 11, 2020, the World Health Organization declared coronavirus disease 
(COVID-19) a global pandemic.1 COVID-19 is a highly contagious disease that 
spreads among humans through the same transmission mode as other common cold 
or flu viruses—ie, face-to-face contact with coughs or sneezes or contact with 
secretions from infected people.2 By October 15, 2021, there were more than 
239 million confirmed cases worldwide, with approximately 5 million deaths.3

In Saudi Arabia, there were more than 547 thousand COVID-19 cases and over 
8000 deaths in October 2021.3 Many countries worldwide had to enforce lock-
downs. Riyadh, which is the capital of Saudi Arabia, was among the major cities to 
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implement lockdown or quarantine between the beginning 
of March 2020 and 21 June 2020. During this period, strict 
governmental regulations were implemented in Saudi 
Arabia to control the spread of the disease which included 
closing schools, universities, malls, restaurants, shops.etc 
and limiting people’s movement by curfew and allowing 
them to go out from their homes only during limited times.

Quarantine is associated with several adverse psycho-
logical effects. During the COVID-19 outbreak, several 
people suffered from confusion, post-traumatic stress 
symptoms, and anger.1 Stress is the body’s response to 
physical, mental, or emotional pressure. It can cause feel-
ings of anger, anxiety, frustration, or depression. Stress 
may be caused by normal life activities or incidents such 
as trauma or disease. High stress levels can contribute to 
mental and physical health issues.4 According to The 
International Classification of Headache Disorders pub-
lished in 2018 ICHD-3, migraine is a common disabling 
primary headache disorder. It’s classified into two major 
types; migraine without aura and migraine with aura.5

Migraine attacks rarely occur spontaneously without 
precipitating factors. The most common precipitating fac-
tors for migraine with and without aura are stress and 
mental tension. Other precipitating factors include not 
eating at the right times, noise, lack of sleep, menstruation, 
weather changes, smells, and smoking.6 Worldwide, 
migraine affects 1 in every 10 people.7

Moreover, the estimated lifetime prevalence of 
migraine is 12%–18%.8

During the COVID-19 outbreak, there was an increase in 
the prevalence of psychological problems due to quarantine 
and the stress of infection.9 However, there has been scarce 
research on the effect of quarantine on patients with migraine. 
A study conducted in Southwest China reported that patients 
with migraine had extremely high psychological distress dur-
ing the lockdown compared with healthy controls.7

An Italian study published in August 2020 reported 
a reduced headache frequency and intensity in adult patients 
with migraine during the quarantine compared with before the 
quarantine. Moreover, it reported a correlation between head-
ache improvement and the number of days of stay-at-home.1 

Another Italian study published on May 22, 2020, reported 
decreased migraine attacks and pain in patients with migraine 
during the quarantine regardless of moderate depression 
levels.10 Moreover, a recent study conducted in Kuwait City 
and published in September 2020 reported worsened head-
aches in patients with migraine during the COVID-19 
pandemic.11 In the other hand, a study published in 

February 2021 and conducted in Spain, had different findings. 
They used a web-based questionnaire which was distributed on 
migraine patients to assess their clinical course during COVID- 
19 lockdown. They analyzed 222 responses which showed 
worsening of usual migraine pain during lockdown in 47.3% 
of them. This was positively related to post-traumatic stress, 
older age and living with five or more people.12

In Saudi Arabia, a study conducted at Al Qassim 
University on 1160 participants reported that 23.6%, 
28.3%, 24%, and 22.3% of the patients presented with 
moderate-to-severe psychological symptoms and moder-
ate-to-severe depressive symptoms, anxiety symptoms, 
and stress symptoms, respectively, after the outbreak.13 

However, this study did not address migraine and its rela-
tion to stress during the COVID-19 quarantine.

The relationships among migraine, stress, and the lock-
down remain unclear. There have been no Saudi Arabian 
studies on the effect of the COVID-19 quarantine on migraine 
and stress among adults. Therefore, we aimed to investigate the 
impact of the COVID-19 quarantine on the severity of 
migraine symptoms and stress among adults in Saudi Arabia 
between March 2020 and 21 June 2020, as well as the relation-
ship between migraine and stress during the quarantine period.

Materials and Methods
This cross-sectional study enrolled participants using con-
venience sampling via an online survey link made using 
a free open access Redcap form. The link was shared 
through a number of social media platforms (WhatsApp, 
Telegram and Twitter), in two languages (Arabic and 
English). We included adults aged 18–65 years who 
experienced the COVID-19 quarantine in Saudi Arabia 
between March 2020 and 21 June 2020.

This study administered a self-reported survey com-
prising sociodemographic variables, a migraine screening 
validated scale (the three-item ID Migraine screener), and 
assessment of headache severity using the validated 
numeric rating scale (NRS). Moreover, it included ques-
tions regarding the frequency and pattern of headache 
attacks, questions specific to the COVID-19 lockdown, 
and the validated Perceived Stress Scale (PSS) for stress 
assessment before and during the COVID-19 quarantine.

Specifically, we used the Arabic-translated ID-Migraine 
screener, which is comprised of three “yes” or “no” screening 
questions.14 Additionally, we used the NRS developed by the 
International Association for the Study of Pain to assess 
headache severity on a 0–10 scale, where 0 and 10 indicate 
no and maximum headache pain, respectively.15 Moreover, 
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we administered a validated Arabic version of the scale.16 

Stress levels were evaluated using the 10-item PSS (PSS-10), 
which investigated feelings and thoughts experienced during 
the last month compared with those experienced during the 
COVID-19 quarantine. This scale has a validated Arabic 
version used for Arabic respondents.17

Based on a confidence level of 95% and a 5% margin 
error, we calculated the sample size to be 1028 participants 
based on the result of a previous study where 59.6% of the 
participants reported an increase in migraine frequency 
during lockdown,11 with 10% addition to compensate for 
incomplete data since this was an online-questionnaire- 
based study. The mean, standard deviation, and percentages 
were used for descriptive statistics. A t-test and chi-square 
test were used to analyze quantitative and qualitative vari-
ables, respectively. Statistical significance was set at P < 
0.05. The software used for statistical analysis was IBM 
SPSS Statistics version 25.

Results
A total of 1212 individuals responded to the online ques-
tionnaire. After excluding ineligible individuals, we 
included 1111 participants in the final analysis 
(Figure 1). The mean age was 29 ± 11.2 years, with 
females accounting for 87% of the participants. 
Moreover, 95% of the participants were Saudis and 57% 
were Riyadh residents. Overall, approximately two-thirds 
of the study population were single. Degree holders repre-
sented 70% of the whole sample. Employed and unem-
ployed (including housewives and retirees) accounted for 
24% and 16% of the participants, respectively. Less than 
20% of the participants were obligated to attend to the 
workplace during the COVID-19 quarantine. Moreover, 
15% of the participants were diagnosed with COVID-19, 
which was much lower than the expected values (Table 1).

Compared with all participants, participants diagnosed 
with COVID-19 showed a significantly higher headache 

Figure 1 Flowchart of the study participants depicting their distribution.
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severity during the COVID-19 quarantine. There were no 
other factors affecting the headache severity in the entire 
study sample. Among patients without migraine, the edu-
cation level and occupation showed a significant effect on 
the headache severity during the COVID-19 quarantine. 
Specifically, the highest headache severity during the 
COVID-19 quarantine was observed among participants 
with school as their highest educational level and 
housewives.

Approximately one-third of the participants suffered 
headache attacks once a month over the past three months, 
with few participants suffering from daily headaches. 

Furthermore, one-tenth of the participants reported being 
previously diagnosed with migraine by a neurologist. After 
excluding patients with diagnosed migraine and partici-
pants without headache attacks in the past three months, 
the ID migraine screening test was applied for the remain-
ing sample, which showed that patients with and without 
possible migraine comprised 38% and 34% of the total 
sample, respectively. Headache triggers varied among the 
participants, with lack of sleep (69%) and stress (47%) 
being the most frequently reported headache triggers. 
Regarding the stress severity, over the past 3 months, 
79% of the participants showed high stress levels on the 
PSS (Table 2).

Table 1 Characteristics of the Study Sample (n = 1111)

Item Statistics

Age (years) 28.7 ± 11.2

Gender

Female 962 (86.6%)

Nationality

Saudi 1056 (95%)

Current Residency

Riyadh city 636 (57.2%)

Outside Riyadh city 469 (42.2%)

Marital Status

School 341(30.7%)

Bachelor degree 702 (63.2%)

Postgraduate degree 64 (5.8%)

Occupational status

Student 524 (47.2%)

Full-time employed 217 (19.5%)

Part-time employed 33 (3.0%)

Self-employed 15 (1.4%)

Retired 28 (2.5%)

Unemployed 151 (13.6%)

Housewife 142 (12.8%)

Working in a job that requires 
attendance to workplace during the 
COVID-19 quarantine

203 (18.6%)

Diagnosed with COVID-19 161 (14.5%)

Note: Values in statistics are presented as frequency (percentage). 
Abbreviation: COVID-19, coronavirus disease.

Table 2 Prevalence and Severity of Headache and Stress in the 
Study Sample (n = 1111)

Item Statistics

How frequently did you suffer from headache over the last 3 
months?

Daily 43 (3.9%)

Once weekly 225 (20.3%)

Two times or three times per week 270 (24.3%)

Once monthly 369 (33.2%)

Never 202 (18.2%)

Previously diagnosed with migraine 100 (9%)

Possible migraineur according to the ID 
Migraine screener

418 (37.6%)

Factors worsening the headache

Stress 521 (46.9%)

Not eating at right times 263 (23.7%)

Noise 381 (34.3%)

Lack of sleep 653 (68.8%)

Menstruation 277 (24.9%)

Change in weather 128 (11.5%)

Smoking 28 (2.5%)

Perceived Stress Scale results

Mild stress 9 (0.8%)

Moderate stress 184 (16.6%)

High stress 872 (78.5%)

Note: Values in statistics are presented as frequency (percentage).
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The headache severity during the COVID-19 quaran-
tine was significantly lower than that over the last 3 
months. It decreased by 0.6, 0.7, 0.4, and 0.8 among all 
participants, possibly healthy participants, patients with 
possible migraine, and patients diagnosed with migraine, 
respectively (Table 3).

Among the 100 patients diagnosed with migraine, only 
23% reported communicating with their physicians during 
the COVID-19 quarantine due to an increased headache 
severity. Moreover, 32.7% and 6.3% of the patients 
reported requiring to visit the emergency department 
after and during the COVID-19 quarantine, respectively. 
Approximately 36.7% of patients were taking prophylactic 
migraine treatments. Among them, 56.6% of the partici-
pants did not change their usage of prophylactics after the 
start of COVID-19 quarantine. Moreover, 47% of the 
participants reported increasing the usage of acute medica-
tions for migraine during the quarantine (Table 4).

During quarantine, stress worsening was reported by 
56%, 62%, 52%, and 49% of patients with possible 
migraine, patients diagnosed with migraine, the whole 
sample, and possibly healthy participants, respectively. 
(Table 5). There was a weak positive correlation between 
the severity of migraine symptoms and stress during the 
COVID-19 quarantine (Pearson’s correlation coefficient = 
0.224, p < 0.001) (Figure 2).

Discussion
In this study, patients with diagnosed and possible 
migraine showed significantly less severe headache during 

the COVID-19 quarantine than healthy individuals; how-
ever, the difference was not clinically significant. Our 
findings are consistent with previous reports. For example, 
an Italian study conducted by Delussi et al reported 
a reduction in the average number of days with headache, 
days with acute medication intake, and migraine intensity 
during the quarantine than before the quarantine.1 Another 
Italian study conducted in Genova reported reduced 
migraine symptoms among migraine patients based on 
the Global Assessment of Migraine Severity (5.61 ± 0.76 
vs 4.16 ± 1.46; p < 0.001) and visual analog scale (7.49 ± 
1.10 vs 5.47 ± 1.88; p < 0.001) scores.10 However our 
results were inconsistent with the study conducted in Spain 
in February 2021, where they found that 47.3% of 
migraine patients reported worsening of their migraine 
pain during lockdown.12

In our study, most of the patients diagnosed with 
migraine did not require increased use of migraine treat-
ments during the COVID-19 quarantine. However, 23% of 
them had to communicate with their physician due to an 
increased headache severity, while approximately 33% of 
them reported admission or ER visit due to increased 
headache severity during the COVID-19 quarantine.

Another Italian study conducted in Genova, Italy,10 

reported a reduced weekly frequency of triptan usage for 
migraine attacks during quarantine than before quarantine 
(2.00 [1.78] vs 2.84 [2.54]; p = 0.041), which is consistent 
with our findings. The between-period difference could be 
attributed to the absence of work-derived stress triggers. 
Additionally, an Italian study conducted by Delussi et al 

Table 3 The Effect of the COVID-19 Quarantine on Headache Severity (n = 1111)

Item Statistics

Whole Study 
Sample (n = 
1111)

Possibly Healthy 
Participants 
According to the ID 
Migraine Screener 
(n = 377)

Participants with 
Possible Migraine 
According to the ID 
Migraine Screener (n 
= 418)

Participants 
Diagnosed 
with 
Migraine (n 
= 100)

Headache severity over the last 3 months (on a scale 
from 0 to 10)

4.84 ± 2.18 3.92 ± 1.88 5.28 ± 2.03 6.44 ± 2.39

Headache severity during the COVID-19 quarantine (on 
a scale from 0 to 10)

4.29 ± 2.61 3.23 ± 2.22 4.91 ± 2.59 5.66 ± 2.53

P value* < 0.001 < 0.001 < 0.001 < 0.001

Notes: Values in statistics are presented as: mean ± standard deviation. *P value is calculated using paired t-test, where values less than 0.05 are significant. 
Abbreviation: COVID-19, coronavirus disease.
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reported that among 289 patients who took preventive 
treatments for migraine, 88 discontinued treatment for 
different reasons, including drug failure or difficulty in 
accessing drugs.1 Another web-based survey conducted 
in Kuwait city11 revealed considerable negative effects of 
the COVID-19 pandemic on patients with migraine. For 
example, most patients with migraine (597 [58.7%]) over-
used analgesics and acute migraine treatments during the 
COVID-19 quarantine. Moreover, only 22.5% of the 

participants visited the emergency department for acute 
management. Furthermore, most patients with migraine 
(626 [61.5%]) did not communicate with their physicians 
during the lockdown, which is consistent with our find-
ings. However, patients who communicated with the phy-
sicians (136 [13.4%]) reported visiting the hospital.

In our study, headache severity was positively affected 
by a history of COVID-19 infection. Among patients with 
migraine, headache severity was affected by the education 
levels and occupation. In the Kuwaiti study,11 migraine 
severity was significantly associated with age, occupation, 
education, and marital status. Moreover, most of the 
patients with migraine showed worsening symptoms dur-
ing the COVID-19 quarantine, which could be attributed 
to infection since 41 (4%) patients were infected with the 
virus.

More than half of the participants with diagnosed or 
possible migraine reported increased perceived stress dur-
ing the last month and the COVID-19 quarantine. 
However, in the whole study sample, there was an 
improvement in their stress level after the quarantine per-
iod. Additionally, the PSS score showed a weak positive 
correlation with headache severity. There is a known rela-
tionship between stress and headache. According to Mayo 
clinic,18 the most common headache type is tension head-
ache, with the most common trigger being stress. 
However, the exact cause of tension headache remains 
unclear. Moreover, a review of the relationship between 
stress and headache reported that despite the scarcity of 
definitive evidence, there is strong evidence indicating that 
stress can trigger headaches.19 Also, there is a study con-
ducted on migraine during COVID-19 lockdown found 
that the delay in access to their medications during that 
period caused worsening of their symptoms.20 We did not 
ask about change in access to medications in the current 
study.

This study has several limitations. First, we used the 
non-probability convenience sampling technique. Second, 
most of our participants were females and the older popu-
lation was underrepresented, which limits the generaliz-
ability of our results. Finally, our study involved an online 
self-reported questionnaire, with the responses being prone 
to recall difficulties given the relatively long duration of 
the time window between the end of the quarantine and the 
administration of our questionnaire, which was about 
seven months.

Table 4 The Effect of the COVID-19 Quarantine on the 
Severity of Migraine Symptoms (n = 100)

Communication with their physicians during the COVID-19 
quarantine due to increased headache severity (n = 100)

Communicate 23 (23%)

Did not communicate 77 (77%)

Visiting emergency department due to headache (n = 100)

32 (32.7%)

Visiting emergency department more than usual during 
the COVID-19 quarantine (n = 100)

2 (6.3%)

Prescription of prophylactic medications for migraine from 
a neurology clinic (n = 100)

36 (36.7%)

Impact of the COVID-19 quarantine on usage of 
prophylactic medications for migraine (n = 36)

Increased significantly 5 (13.9%)

Increased slightly 5 (13.9%)

Did not change 20 (55.6%)

Decreased slightly 3 (8.3%)

Decreased significantly 3 (8.3%)

The impact of the COVID-19 quarantine on usage of the 
acute medications of migraine (n = 36)

Increased significantly 6 (16.7%)

Increased slightly 11 (30.6%)

Did not change 12 (33.3%)

Decreased slightly 4 (11.1%)

Decreased significantly 3 (8.3%)

Note: Values in statistics are presented as frequency (percentage). 
Abbreviation: COVID-19, coronavirus disease.
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Conclusion
In conclusion, our study showed that stress and sleep 
disturbance were the most reported triggers for headache. 
Moreover, headache severity in patients with migraine 
decreased during the COVID-19 quarantine than during 
the last 3 months. Additionally, patients diagnosed with 
migraine had significantly higher PSS scores than possibly 

healthy participants. Headache severity was positively 
affected by a history of COVID-19 infection. Future stu-
dies should include more males and geriatric participants. 
Furthermore, future studies should recruit more partici-
pants from the neurological clinics of different hospitals 
in Saudi Arabia to increase the responses of patients with 
migraine.

Table 5 The Effect of the COVID-19 Quarantine on the Severity of Perceived Stress (n = 1111)

Item Statistics

Whole Study 
Sample (n = 
1111)

Possibly Healthy 
Participants According 
to the ID Migraine 
Screener (n = 377)

Participants with 
Possible Migraine 
According to the ID 
Migraine Screener (n 
= 418)

Participants 
Diagnosed 
with Migraine 
(n = 100)

Reported worsening of stress during quarantine 577 (52%) 186 (49.3%) 233 (55.8%) 62 (62%)

Reported improvement in stress after 

quarantine

758 (68.2%) 269 (71.3%) 292 (69.9%) 76 (76%)

High stress on the Perceived Stress Scale 872 (78.5%) 282 (43.9%) 360 (56.1%) 84 (84%)

Abbreviation: COVID-19, coronavirus disease.

Figure 2 The relationship between the severity of migraine symptoms and stress during the COVID-19 quarantine. 
Abbreviation: COVID-19, coronavirus disease.
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Data Sharing Statement
All data generated or analyzed during this study are 
included in this published article.

Ethics Approval and Consent to 
Participate
All participants voluntarily in the study after receiving 
a clear description of the study objectives in an electronic 
consent form. They had the full right to withdraw from the 
study at any time. Ethical approval was obtained from the 
Institutional Review Board of Princess Nourah bint 
Abdulrahman University in late November 2020 before 
the data collection started in late December 2020. IRB 
Registration Number with KACST, KSA: H-01-R-059.
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