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Abstract
Objective  To evaluate the impact of the Coronavirus disease of 2019 (COVID‐19) pandemic on patients with migraine.
Methods  Self-reported data from a migraine tracking smartphone application, Migraine Buddy, were used. Data were col-
lected from users who reported at least one attack in the Jan, Feb, Mar and Apr of 2018, 2019 and 2020. In addition, a survey 
was conducted to evaluate the impact of COVID‐19 on migraine management.
Results  On average, data from 124,717 users per month (mean age 36.3 ± 10.9 years and 89% female) were collected. Over-
all, the mean frequency of migraine headache was higher in 2020 than in 2019 and higher in 2019 than in 2018. The four 
commonest headache triggers in 2018, 2019 and 2020 were stress in 39.7, 38.4 and 36.1%, lack of sleep in 25, 25 and 22.8%, 
neck pain, 20, 20.4 and 19.3 and anxiety in 19, 18.4 and 18.4% of participants, respectively. 1689 users participated in the 
survey and they reported that they preferred face-to-face (54.29%) to telehealth (11.9%) consultations.
Conclusion  An increase in migraine frequency from 2018 to 2020 was reported by the users of the mobile phone. This could 
reflect a real increase or change in reporting habits. Stress, lack of sleep, neck pain and anxiety were the commonest attack 
triggers. The frequency of these triggers decreased slightly in 2020 compared to 2019 and 2018. An increase in telehealth 
consultations with specialists was reported in the survey but migraine patients preferred face-to-face consultations.
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Introduction

As of March the 1st 2021, the COVID-19 pandemic has 
affected over 110 million people worldwide of which about 
1,850,000 have died and around 60,000,000 have recovered 
[1]. The impact of the COVID-19 pandemic on health care 
delivery systems has been overwhelming in many countries. 
The unexpected number of cases has mobilised hospital 
teams and resources, with the ‘non-essential’ care of non-
COVID patients cancelled or postponed, creating a chal-
lenge in providing adequate care for patients with chronic 
illnesses.

Migraine disease is recognised as one of the top five 
causes of disability worldwide [2]. It is one of the common-
est reasons for neurological review. During the pandemic, 
face-to-face consultations with a regular neurologist have 
been postponed or converted to telemedicine consultation 
to ensure physical distancing. This change has left some 
patients managing their migraine at home with limited medi-
cal support [3–5].
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Using Migraine Buddy data, the most commonly used 
mobile phone application for migraine and headache track-
ing, we aim to investigate the impact of the COVID-19 pan-
demic on patients experiencing migraine.

Methods

This was a cross-sectional study using data from a free 
migraine tracking smartphone application, Migraine Buddy. 
Migraine Buddy is used by more than 2 million users glob-
ally and is available in several languages including Eng-
lish, Dutch, French, German, Italian, Japanese, Polish, Por-
tuguese and Spanish. This application is designed to help 
users track, find migraine patterns, and report headaches and 
associated triggers, which can be exported to share during 
physician consultations to diagnose and monitor migraine. 
In addition, the application has built-in reminders to allow 
users to input all data points related to migraine attack and 
can send targeted questionnaires to gain real-time insights 
into migraine management.

For this analysis, data were extracted from Migraine 
Buddy for January, February, March, or April of 2018, 2019 
and 2020. Self-reported data were collected from the users 
who had reported at least one migraine attack in the respec-
tive months. Demographic characteristics including gender, 
age and country were collected. Mean headache frequency 
per month and percentage of the four most reported triggers 
of headache attacks were collected and reported.

In addition, a survey including five questions to evaluate 
the impact of COVID‐19 pandemic on migraine manage-
ment from the perspective of patients was sent to Migraine 
Buddy users who were based in English speaking countries 
from 16 to 30th of July 2020. The survey questions are 
reported in the result section.

Summary statistics are reported as mean ± standard devia-
tion (SD) or number (%). An online t-test calculator was 
used to compare the mean frequency of headaches between 
the years [6]. P value less than 0.05 was considered as 
statistically significant. The SPSS software package was 
used to prepare the infographic. User data were deidenti-
fied and users were given the option to share their data for 
research purposes during onboarding in the Migraine Buddy 
application.

Results

In the current study, data from an average of 124,717 users 
(minimum 109,529 users in Apr 2018 to maximum 151,724 
users in Jan 2020) were collected. Table 1 shows the basic 
characteristics of the users included in this analysis.

Overall, users were predominantly female (mean 63.1%), 
and the mean (± SD) age was 36.3 ± 10.9 years. Most of 
the users were from the United States of America (47%) 
and the rest were from France (7%), the United Kingdom 
(7%), Canada (5.6%), Germany (4.3%), Japan (3.9%), Spain 
(3.2%), Italy (2.6%), Australia (2.1%), Switzerland (0.8%), 
and other countries (16.3%).

Mean headache frequencies per month in studied months 
are reported in Table 2. In general, headache frequency per 
month was reported higher in 2020 than 2019 and higher 
in 2019 than 2018. Mean headache frequency (± SD) per 
month in 2018, 2019 and 2020 were 4.88 ± 4.96, 5.23 ± 5.28 
and 5.39 ± 5.36, respectively. The increase in frequency 
between years and between the same month of each year 
was statistically significant (p < 0.001), with the exception 
of the mean headache frequency in Jan 2020 compared with 
Jan 2019 (p = 0.052).

The four most reported triggers for migraine attacks in 
the studied months were stress, lack of sleep, neck pain and 
anxiety. Table 3 shows the most commonly reported triggers 
per month and Fig. 1 illustrates the comparison of different 
years for the four commonest triggers in different months.

The survey questions were answered by 127–1689 users 
from English speaking countries. Table 4 shows the result 
of the survey. Out of 1687 users, 55.54% reported fewer 
face-to-face specialist’s consultations since the beginning 
of the pandemic but 16.66% of the users, did not report any 
change in the number of face-to-face consultations. For 
telehealth consultations, about 34% of users reported an 
increase. Smaller proportions of patients reported less and 
a similar number of telehealth consultations. 54.29% and 
11.90% of 1689 respondents preferred face-to-face and tel-
ehealth consultation respectively, to communicate with their 
migraine specialist. The question on the impact of the mode 
of consultation on migraine outcome was answered by 127 
users and 68.80% of the respondents reported no impact on 
the frequency of their headaches, with 26.40% experiencing 
more and 4.80% experiencing less migraine attacks. Of the 
1565 respondents, most reported (60.83%) that telehealth 
had no effect on their quality of care but 20.64% reported 
that telehealth had a negative impact.

Discussion and conclusion

The frequency of migraine increased in 2020 compared to 
similar periods of 2019 and 2018. In addition, an overall 
trend of increase was seen in migraine frequency from 2018 
to 2020. A mild reduction in the percentage of the four most 
reported headache attack triggers, stress, lack of sleep, neck 
pain and anxiety, was reported in 2020 compared to previ-
ous years. The reduction was higher for stress and lack of 
sleep. Furthermore, patients reported a change in the mode 
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of specialist’s consultation during the pandemic, but this 
had no impact on patient’s quality of migraine management.

Our findings have been previously studied in the 
literature.

Headache frequency

We showed an increase in the frequency of headache in 
patients experiencing migraine during the pandemic com-
pared to similar periods in the previous two years. Similar 

results were found in patients from Northern Italy [7], and 
the authors hypothesised that there could be a relation-
ship between the severity of the COVID-19 pandemic in 
this region of Italy and an increase in the frequency and 
intensity of headache. Al-Hashel et al. [8] in 1018 patients 
from Kuwait also showed that about 59.5% of participants 
experienced an increase in the frequency of migraine dur-
ing the pandemic. They reported an association between 
poor migraine outcomes and female sex, short duration of 
migraine disease, difficulties accessing neurologist visits, 
working in time of pandemic and difficulties accessing 
migraine medications.

However, Delussi et al. [7] found a decrease in the fre-
quency and intensity of headache in 433 migraine patients 
from Italy. They reported a relationship between this find-
ing and the number of stay-at-home days. Another study 
from Italy [9] including 147 migraine patients treated with 
anti-calcitonin gene related peptide (CGRP) monoclonal 
antibodies (erenumab or galcanezumab) showed a reduc-
tion in headache days per month and headache impact test 
score in the first lockdown month compare to the prior 
month. This effect plateaued with time but after 3 months, 
there was still a mild reduction in headache frequency.

Table 1   Basic characteristics of the users enrolled in the study

2018 2019 2020

Jan Feb Mar Apr Jan Feb Mar Apr Jan Feb Mar Apr

Total (number) 120,827 109,791 113,470 109,529 124,781 125,164 129,999 127,140 151,724 141,523 123,989 118,669
Gender (%)
Female 69.1 68.5 69 68.7 61.6 61.3 61.6 61.4 56.2 58 60.7 61.3
Male 6.6 7.0 7 7.5 7.2 6.9 7 7 8 8.4 8.8 8.6
Unknown 24.3 24.5 24 23.8 31.2 31.8 31.4 31.6 35.8 33.6 30.5 30.1
Age (%)
 < 18 years 0.7 0.8 0.8 0.9 0.9 0.9 0.9 0.9 1 1 1.1 1
 18–54 years 39.3 38 37.6 36.3 32.3 32.1 31.6 31 19.7 20 21.1 21.6
 > 55 years 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.5 1.6 1.6 1.6

Unknown 58.3 59.4 59.8 61 65 65.2 65 66.3 77.8 77.4 76.2 75.8
Country (%)
 Australia 1.9 1.9 2.2 2.4 2 2 2.3 2.3 1.9 2 2.1 2.2
 Canada 4.9 5.5 6.3 6.3 5.7 5.8 6 6 5.1 5.2 5.5 5.7
 France 7 5.9 7.2 7.1 9.6 8.7 8 7.4 5.9 6.1 5.4 5.5
 Germany 4.7 4.4 4.5 4.3 4.1 4.2 4.2 4.5 4 4 4.1 4.4
 Italy 2.7 2.5 2.4 2.1 1.8 2.9 3.2 2.9 3.2 3 2.4 2.4
 Japan 3.4 3.7 3.9 4.1 3.8 3.8 3.6 3.6 3.7 3.9 4.6 4.7
 Spain 3.3 3.2 2.8 2.7 2.7 3.3 3.1 3.4 3.7 3.5 3.1 3.1
 Switzerland 0.9 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8
 United Kingdom 7.5 7.1 7.1 7.2 6.7 7 7.1 6.7 7.2 6.9 6.7 7
 United States 45.9 46.5 45.6 46.8 48 47.2 47.3 47.2 46.9 47.3 47.9 46.8
 Other 17.6 18.3 16.9 16 14.7 14.2 14.3 15.1 17.4 17.1 17.2 17.3
 Unknown 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1

Table 2   Mean (± SD) headache frequency per month

Comparison of 2018 versus 2019, 2019 vs. 2020 and 2018 versus 
2020 for all months were statistically significant (p < 0.001) except for 
the Jan 2019 vs. Jan 2020 comparison (p = 0.052)

Year

2018 2019 2020

January 4.82 ± 4.95 5.30 ± 5.38 5.34 ± 5.41
February 4.69 ± 4.72 5.01 ± 4.99 5.27 ± 5.2
March 4.99 ± 5.11 5.35 ± 5.43 5.51 ± 5.49
April 5.01 ± 5.06 5.27 ± 5.31 5.44 ± 5.34
Total 4.88 ± 4.96 5.23 ± 5.28 5.39 ± 5.36
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Table 3   Most reported triggers in each month

Users may have selected more than one choice

2018 2019 2020

Jan Feb Mar Apr Jan Feb Mar Apr Jan Feb Mar Apr

Number of users 120,827 109,791 113,470 109,529 124,781 125,164 129,999 127,140 151,724 141,523 123,989 118,669
Triggers (%)
Stress 39.7 39.1 40.4 39.5 37.9 37.7 39.3 38.9 35.9 35.6 38.4 34.4
Lack of sleep 25.5 24.1 25.3 25.3 25.4 23.7 25.7 25.1 24.3 23.1 22.7 21.2
Neck pain 20.3 15.6 20 20.3 20.7 19.9 20.8 20.3 19.8 19.3 19.3 18.9
Anxiety 19.0 18.5 19.1 19.2 18.9 17.8 18.7 18.3 17.1 17.1 20.7 18.5
Interrupted sleep 17.4 – – – – – – – 17.5 – – –
Very variable weather – 17.7 17.3 19.4 18.4 19.9 18.7 20.3 – 18.1 18.3 19.1

Fig. 1   Comparison of three consecutive years for the four most reported triggers in each month. Two triggers (interrupted sleep and very vari-
able weather) were not common in different months and are excluded from the figures
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Parodi et al. [10] compared the first 2 months of quar-
antine with the 2 months prior to the lockdown in Italy and 
showed that migraine patients had less migraine attacks 
and less severe headaches during the quarantine. Similarly, 
another study in Italy by Dallavalle et al. [11] on children 
and adolescents in Northern Italy showed a decrease in 
the frequency and intensity of migraine, with and without 
aura, following the lockdown. Papetti et al. [12] showed 
the same results and suggested that the decrease in school 
effort and anxiety were associated with a reduction in the 
frequency and intensity of headaches. However, longer 
headache disease duration was associated with lower 
decrease in headache frequency and intensity. Similar to 
these reports, another study from the Netherlands showed 
a decrease in migraine frequency and an increase in gen-
eral well-being in migraine patients during the lock down 
compared to a month before the lock down [13].

Migraine triggers and comorbidities

We showed that migraine triggers including stress, lack of 
sleep, neck pain and anxiety decreased to a small extent 
during the pandemic. There were no published papers 
looking at migraine triggers in the time of the pandemic. 
However, anxiety, mood changes and increase in psycho-
logical distress associated with higher frequency of attacks 
and attention paid to media about COVID-19 has been 
reported as comorbidities in patients with migraine [7, 
11, 14].

Migraine management

In the survey of patients with migraine, we showed that since 
the pandemic, interactions with specialists had changed with 
more telehealth and fewer face-to-face visits. Patients, how-
ever, preferred face-to-face to telehealth but did not report a 
change in the quality of care between both methods. Simi-
larly, telehealth was found to be effective and safe compared 
to traditional consultations methods in non-acute headaches 
and there was no difference in intensity and headache impact 
between the methods [15]. This was confirmed in a study 
conducted in India where telehealth was found to be feasible 
and as effective as face-to-face consultations in children with 
migraine [16].

Strengths and limitations

A key strength of our study is the use of a large sample 
of migraine-specific phone application users (over 100,000 
users), which more robustly reflect the real-life experience. 
In our analysis, data were obtained from users from differ-
ent countries, age and genders. We used rigorous statistical 
techniques to analyse and present the data.

We, however, recognise that there are some limitations. 
First, data in the current study are self-reported. It might be 
that the increase in the frequency of headache is caused by 
a change in reporting habits (for example due to more free 
time during the pandemic and increased confidence in using 
the application) with more assiduous use of the Migraine 
Buddy phone application during the pandemic. However, no 

Table 4   Responses to the survey of COVID-19 impact on migraine management, face-to-face or telehealth consultations

For face-to-face consultations, how has COVID-19 affected access to your migraine specialist? 1687 total participants
 Fewer face-to-face consultations
 Same number of face-to-face consultations as before
 I do not have a specialist
 More face-to-face consultations

937 (55.54%)
281 (16.66%)
454 (26.91%)
15 (0.89%)

For telehealth consultations, how has COVID-19 affected access to your migraine specialist? 1689 total participants
 More telehealth consultations
 I do not have a specialist
 Same number of telehealth consultations as before
 Fewer telehealth consultations

575 (34.04%)
524 (31.02%)
377 (22.32%)
213 (12.61%)

What is your preferred method of communication with your migraine specialist? 1689 total participants
 Face-to-face consultation
 No preference
 Telehealth consultation

917 (54.29%)
571 (33.81%)
201 (11.90%)

How has the change in face-to-face/telehealth consultation access affected your migraine? 127 total participants
 No change
 I experience more migraines
 I experience fewer migraines

86 (68.80%)
33 (26.40%)
6 (4.80%)

Do you feel that the use of telehealth impacted positively or negatively the quality of your healthcare? 1565 total participants
 Positively impacted
 Negatively impacted
 No change

290 (18.53%)
323 (20.64%)
952 (60.83%)
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additional reminders about completing data in the applica-
tion were sent to users, compared to previous years. Moreo-
ver, the high number of users should dilute this possible bias 
effect. In addition, it is important to mention another limita-
tion for this self-reported data. One of the triggers that was 
reported in the phone application was neck pain which can 
be a migraine symptom and even a prodromal phenomenon 
[17] and not a trigger and reported data cannot distinguish 
them.

Adjustment for confounding factors associated with the 
change in frequency was not possible due to the lack of data 
on these attributes, given the retrospective nature of this 
analysis. As the pandemic began at different times of the 
year in each country, with differences in peak infections, 
comparisons between countries could give a better under-
standing of the pattern which is not included in the cur-
rent paper. In addition, this difference in peak time of the 
pandemic from country to country with the selected time 
period in our study may be a reason for the different result 
of the current paper with some previous reports. Further-
more, data on other triggers could help the understanding 
of the changes in the four most mentioned triggers. Finally, 
the COVID-19 infection may have an impact on migraine 
disease. Our study lacks data about the migraine changes in 
infected migraine patients which have been reported in other 
studies [8] [7] [18].

Summary and conclusion

In our large study, we showed that the frequency of migraine 
attacks increased during the COVID-19 pandemic. The 
increase in the frequency of migraine headache in 2020 com-
pared to the same period in 2019 and 2018 likely represents 
a real increase but we were unable to ascertain the reason 
for this change and it can be due to more use of the appli-
cation by the users. One other finding from our study was 
that the four most reported headache triggers were stress, 
lack of sleep, neck pain and anxiety. These, however, cannot 
explain the increase in frequency as stress and lack of sleep 
especially decreased during the pandemic. This is possible 
that other triggers such as staying at home, having to adjust 
to working from home, home schooling requirements or 
being unwell with COVID-19 has led to the increase in the 
frequency of migraine. Importantly, Migraine Buddy users 
reported a preference for face-to-face consultation over tel-
ehealth but this had no impact on the quality of care they 
perceived.

In conclusion, the frequency of migraine has increased 
during the COVID-19 pandemic but this is not explained 
by changes in the most common triggers such as stress and 
lack of sleep. Specialists’ consultations via telehealth are 

feasible, acceptable and safe for the management of patients 
experiencing migraine.

Unanswered questions and suggestions for further 
targeted research

This is a cross-sectional study and further investigations are 
required to understand the patterns reported in the study. 
Comparison between countries, longer study duration, and 
inclusion of potential triggers might lead to a better under-
standing of the trends. Furthermore, classifying the users 
based on the change in the percentage of the most reported 
triggers (increased vs. decreased) and comparing them could 
help identifying factors associated with these triggers.

In addition, selecting random samples from the applica-
tion users in different countries, performing survey stud-
ies and checking for different variables such as migraine 
duration and medication status, having a stable or an unsta-
ble disease condition, recording number of stay-at-home 
days, comorbidities and job status may give more informa-
tion about the effect of COVID-19 pandemic on migraine 
disease.

Clinical, scientific and/or public health implications

1-	 Migraine, a prevalent and chronic condition, is impacted 
by the COVID-19 pandemic. In general, an increase in 
the frequency of headache is reported in the Migraine 
Buddy phone application during the pandemic compared 
to before. This can be a real increase or just the result 
of more use of the application by the users. However, 
health care professionals and caregivers should pay more 
attention to migraine patients during the pandemics and 
lockdown.

2-	 The four most reported triggers of migraine headache 
attacks in the Migraine Buddy phone application are 
stress, lack of sleep, neck pain and anxiety. These fac-
tors must be taken into consideration when interacting 
with migraine patients.

3-	 A low-level reduction in the percentage of the four most 
reported triggers is reported by Migraine Buddy users.

4-	 Migraine patients had fewer face-to-face and more tel-
ehealth consultations during the pandemic compared to 
before. Most patients preferred face-to-face to telehealth 
consultations. However, in most users’ opinion, the 
method of interaction with their specialist did not have 
on impact on their quality of care.
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