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Abstract

Objective: The aim of the study was to investigate how COVID 19 impacted the spending on medications that are used to relieve migraine. Another aim
of this study was to assess the significant predictors which contributed to increasing the economic burden (EB)among patients with migraine. Methods:
A cross-sectional study was conducted on patients with migraine between October 2022 and April 2023 using a predeveloped self-administrative
questionnaire. All patients who had a migraine, aged 18 and more and can spoke Arabic were included using convenient sampling procedure. The economic
burden (EB) model was developed using simple and multiple regression. Results: After removing samples with extreme value, a total of 198 responses
were analyzed. When adjusted for confounding patients age, education level, occupation and level of income were the significant predictors for EB. Older
patients’ (AOR: 1.82, p<0.05), low educated (AOR: 3.17, p<0.05), employed (AOR: 1.07, p<0.05) and high-income level patients’ (AOR: 2.46, p<0.05) were
more likely to experienced EB than their counterparts. Conclusion: The current study provided an initial picture about the economic burden of COVID 19
on the spending of medications and the number of ER visits from the migraineurs’ perspectives. Patients’ age, education level, occupation and level of
income were significant predictors of increasing the economic burden on patients with migraine. Most of the migraine patients avoided going to hospital
and preferred to take medications at their homes. More research should warrant focusing on estimating the total migraine cost including direct, indirect,
and intangible cost.
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INTRODUCTION which might be led to a cut of individuals salary®.

Migraine is unilateral headache that most often starts at teens,
anditis more prevalentin women®. Itis listed as one of disabling
disease and usually accompanied with different symptoms
including nausea, vomiting, poor muscle coordination, slurred
speech, extreme sensitivity to light and sound, severe throbbing
pain or a pulsing sensation that might lasting for hours to days,
and the pain can have negative impact on the daily activities
and work of migraineurs®?. The impact of COVID-19 has been
significant across various aspects. In terms of public health,
it has resulted in a global health crisis®. The economic impact
of COVID 19 has been substantial especially, on patients with
chronic diseases including migraine can be significant for those
of people who use their income to access health care services
and buy medications*. The economic burden of migraine
diseases can be significant due to some factors including direct
and indirect cost. Direct medical and non-medical cost including
emergency medical visits and pharmaceuticals prescription to
buy medication, while indirect cost of migraineurs could be
loses productivity at work due to unalterable pain of migraine
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In the United States, the direct health care cost was estimated
to be around S$11 billion a year, and the total indirect cost
around $11 billion a year®. A national study that was conducted
to estimate the economic burden of COVID 19 found that there
has been an increase in spending in health care services in
Saudi Arabia’. The total cost of all direct medical services for
patients hospitalized with COVID-19 was USS 51,572,393.4%,
However, in some countries, it was noticed that there has been
a significant reduction in health care spending by roughly $150
billion, as compared to the years before starting the pandemic.
This drop is equal to roughly 5% of personal medical spending.
Although direct health care spending increased in the first 6
months of 2021, it did not reach to the level that was before
COVID 19°.

The economic impact of COVID 19 was clearly seen not only
in spending on medications but also it impacted their visits
physicians and hospitals*®. Spending on prescription drugs
has been heavily influenced due to COVID 19% In 2020 there
was a moderate increase at the rate of 5% in the spending on
medications in US. Furthermore, it has been reported that
spending on medication was increases 13%*.

A recent meta-analysis reported that estimated prevalence of
migraines in Saudi Arabia, as indicated by the pooled proportion
of 0.225617 (95% Cl: 0.172749 to 0.28326), is concerning due
to its relatively high level™. Currently, there is a lack of research
to provide an idea on the health economic impact of COVID
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19 on migraineurs. The goal of this analysis was to assess the
impact of COVID 19 pandemic on spending on medications
that are used to treat migraine including pain killers and others
using migraineurs’ perspective. Another aim of this study was
to evaluate the predictors which might contribute to increasing
the economic burden of patients with migraine.

METHODS

Study design, settings, and participants eligibility criteria.
A semi structured questionnaire-based cross-sectional survey
was conducted for 6 months duration during October 2022 and
April 2023 The study was approved by the Institutional Review
Board and the Ethical Committee at Imam Abdulrahman
bin Faisal University (IRB-2022-05-228). The validated pre-
developed self-administered questionnaire was used for data
collection. Adults male and female migraine patients who
registered and receive treatment at least six months in the
migraine clinic at the KFHU were recruited after giving verbal
consent. Patients who were at the center for any reason other
than migraine, receive treatment less than six months and who
did not consent were excluded.

Data collection procedure

Convenience sampling method was used to gather the samples
due to assemble maximum possible number of responses.
The data were collected from the participants who visited
community pharmacies and also the data were gathered using
an online survey link which was shared through a number
of social media platforms (I messages, WhatsApp, Telegram
and X ), in both Arabic and English language . The survey was
anonymous to ensure there was no personally identifiable
information of the individuals.

Research instruments

Based on the literature, a semi- structured self-administered
qguestionnaire was developed by the principal investigator
(1,7,8). To ensure content validity the questionnaire was
reviewed by the co investigators who were subjective and
methodology experts. The questionnaire was subsequently
pretested among 30 students from the college of clinical
pharmacy. The feedback and comments from the students
were addressed and the change and adjustment to the
qguestioner was subsequently made, and samples were not
included in the final analysis. Apart from socio-demographic
information, questions on migraines were included: when you
were first diagnosed with migraine? and how many attacks
each week? Also, a few questions about the COVID 19 were
included. Questions related to economic impact included for
example, whether the percentage of spending of medication of
migraine was increased or decreased. In addition, whether the
number of visits to hospitals increased or decreased.

Outcome variable measurement

Economic Burden (EB) of COVID 19 due to spending on
medications and the number of visits to emergency room and/
or clinics to treat migraine during COVID 19 for patients with
migraine was the main outcome variables. Changing in number

of visits might give indication about direct non-medical cost
such as cost of transportation to hospital, cost of babysitter and
cost of the food etc. The outcomes were measured using three
questions with different responses. First question included: i)
‘Have COVID 19 impacted your spending of migraine and pain
killer medications?” with responses; not at all, slight effect,
moderate effect, and severe effect. While second question was
‘average % in change in spending of migraine and pain killer
medications’, had seven responses which includes: no change,
low (up to 10%) increase, medium (10-50%) increase, high (more
than 50%) increase, low (up to 10%) decrease, medium (10-
50%) decrease, and high (more than 50%) decrease. Similarly,
the last question was asked to know about ‘the average %
change in number of visiting emergency room to treat migraine
COVID19’ which also had seven responses on either increase or
decrease in the spending on treating migraine in hospital due
to COVID-19. Responses except ‘no option’ considered as an
economic impact and given score accordingly while no option
scored zero. Then sum up the score for all three questions and
the score two or less considered no impact otherwise there
have economic impact due to COVID-19.

Data analysis

The original Excel data file was imported and analyzed using IBM
SPSS version 29 (IBM corp. USA). Before final analysis, data were
checked and cleaned for possible missing value and outliers
using informal methods (12). Categorical data were described
using their respective frequencies (N) and percentages (%). The
Pearson chi-square test was applied to find out the association
between COVID-19 infection with Migraine and El. Simple and
multiple logistic regression was used to build El model with
the adjustment of possible confounders. Model fitness was
checked using necessary statistics of the regression model. A
value p<0.05 was considered as a significant level.

RESULTS

A sample of 198 migraine patients was analyzed after cleaned
data for extreme values. Majority of the patients were Saudi
resident (95.5%), one third (31.8%) of them were from bellow
30 years age group. Around 80 percent (79.8%) of participants
having college graduate, while around two thirds (63.1%)
were unemployed. More than half of the patients (51.5%)
monthly income was indicated below SAR-5000 (table 1).
Table 2 showed that due to COVID-19, around two thirds of
the respondents (67.6%) suffered from economic conditions.
A 35.3% of respondents reported moderate and/or severely
impacted on spending on migraine and pain killer medications
whereas similar number of participants reported the average
change in spending on migraine and pain killer medications
increase (23.3%) and decrease (25.8%). More than half of
the participants (52.5%) reported that average % change
in number of visiting emergency room to treat migraine
COVID19 was increased, while only 20.2% reported decreased.
Table 3 shows that there was no statistically significant
association observed between COVID-19 infection with
migraine attack, used medication for migraine and economic
impact. However, from descriptive statistics it observed that
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Table 1: Background characteristics (n=198) participants who gotinfection of COVID-19; faced more migraine

Characteristics Frequency (N) | Percent (%) attack (MA>1, 57.8% vs MA=1, 55.1%), received medication
(Yes, 64.9% vs No, 60.0%), suffered for EB (Yes, 68.6% vs No,

Are you resident of Saudi Arabia 61.3%) compared to those who had no COVID-19 infection.

Yes 189 95.5 Table 4 represents the results of EB model using simple and

No 9 45 multiple logistic regression and the model highlighted that,

Gender after adjusting other factors; patients age, education level,

Vialo " 23 occ.upation and level of income were the signiﬁc.ant predictgrg
Patients aged 30 years, and more were more likely to exhibit

Female 134 67.7 EB than younger (AOR: 1.82, p<0.05). Compared to college

Age in year graduate, secondary or higher secondary level of educated

Less than 30 63 318 patients were 3 times more likely to experienced EB (AOR: 3.17,

R N B S D M T

Employed 73 36.9 employed (AOR: 1.07, p<0.05) and low-income participants

Not employed 125 63.1 (AOR: 2.46, p<0.05).

Education status

College graduates 158 79.8 DISCUSSION

Up to higher secondary level of education 40 20.2 To the best of our knowledge, this is the first study that used

Monthly income (SAR) patient perspective to examine the economic impact of COVID

[ s | ment migrane. To sstimate he possble health core-

More than 10000 49 24.7 related economic burden of COVID 19 on migraineurs, we

Table 2: Economic Burden (EB) of COVID-19 on migraine patients.

Variables Frequency (N) Percent (%)

Have COVID 19 impacted your spending of on migraine and pain killer medications?

Not at all 84 42.4

Slight effect 44 22.2

Moderate effect 41 20.7

Severe effect 29 14.6

Average % change in spending of migraine and pain killer medications?

no change 101 51

10% increase 31 15.7

20- 50% increase 11 5.6

> 50% increase 4 2

10% decrease 16 8.1

20- 50% decrease 19 9.6

> 50% decrease 16 8.1

Average % change in number of visiting emergency room to treat migraine COVID19?

no change 54 27.3

10% increase 39 19.7

20- 50% increase 19 9.6

>50% increase 6 3

10% decrease 15 7.6

20- 50% decrease 41 20.7

> 50% decrease 24 12.1

Economic Burden (EB)

Yes 129 65.2

No 69 34.8
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Table 3: Association between COVID-19 infection with Migraine and EB Table 4: Economic Burden (EB) model of COVID 19 on migraineurs
Characteristics Infected by COVID-19 P-value Predictors OR (95% ClI of OR) AOR (95% CI of OR)
No (N, %) Yes (N, %) Demographics
::l\uam“t::;:)f migraines do you get 0.452 Age
Age less than 30 N N
One 40 (44.9) 49 (55.1) years (R)
More than one 46 (42.2) 63 (57.8) ,r:g:rso years and 3.025 (1.62, 5.65) ** 1.815 (1.28, 4.13) *
Did you used medication for
e 0.536
migraine Gender
No 20 (40.0) 30 (60.0) Male (R)
Yes 52(35.1) 96 (64.9) Female 1.448 (0.78, 2.68)
Economic Burden (EBI) 0.283 Education level
No 36 (38.7) 57 (61.3) College graduates N N
(R)
Yes 33(31.4) 72 (68.6)
Up to higher
secondary level of 3.045(1.27,7.31) * 3.174 (1.26,7.99) *
interviewed migraineurs with different questions about their education
experience during pandemic. The results of this study could help Occupation

policy makers to quantify the true economicburden of COVID-19
for patients with migraine and improve the accuracy of cost-
effectiveness estimates of interventions. This study showed
the adverse effects of COVID 19 on the participants’ incomes,
level of their spending on migraine medications and number
of visiting emergency room to treat migraine during COVID 19.
Despite the significant benefit of the restrictions policies which
were implemented to control COVID 19 pandemic among
countries, it might have unanticipated negative effects on
the health and economic status among people with chronic
conditions?®. Those repercussions might have happened due to
different reasons including the mental pressure and stress that
they felt during the pandemic. One study reported that patients
described the COVID-19 disease as a very stressful period.
According to WHO reports people with chronic conditions
including migraine are considered the most people that are
most likely to have negative consequences of COVID 19%%°,
The results of this study are consistent with other studies that
reported the negative clinical and economic consequences of
COVID-19 on chronic diseases (16,17). Our findings highlighted
that COVID 19 pandemic has led to an increase in the number
of migraine attacks. Nearly half of the participants (90 patients)
indicated that the migraine attack number increased during
the pandemic compared to years before. Other studies
concluded that one of the clinical outcomes of COVID-19 was
associated with severe headache and or worsening of migraine
symptoms during both pandemic and the lockdown period**8,
Migraine as a chronic disease requires continuing medical
visits, leading to significant health medical and nonmedical
expenditure. The result of our study showed that COVID 19
pandemic had an economic impact on patients with migraine.
More than a third of our participants experienced a change
in their spending on migraine medications and pain killers’
medications such paracetamol, ibuprofen, and diclofenac
sodium. Where, 21% of them experienced an increase in
their spending in those medications. This might be linked
to the stress and low mood they had during the pandemic
which in result deteriorate their migraines®. The result of

Not employed (R) -
1.379 (
1.16, 2.59) **

Employed 1.072 (1.046, 2.31) *

Income (SAR)

Less than 5,000 (R)

5,000-10,000 2.065 (1.09, 4.38)*

2.727 (1.25, 5.93)*

1.572 (0.612, 4.039)
2.416 (1.87, 6.64)*

More than 10000

Medical conditions

Comorbidity

No (R)
Yes 1.844 (1.01, 3.36) * 1.132 (0.57, 2.25)

R=reference case

our study is consistent with one study that found that the
dispensing of pain killers such as paracetamol increased
by 18.6% and pregabalin increased by 6.3% but other
medications such as tramadol and codeine did not change?.
Another study indicated that a 60% increase in analgesia
used by patients with migraine during the pandemic®?,
Surprisingly, nearly 25% of the migraineurs experienced a
reduction in spending on migraine and pain killers’ medications
while almost 51% didn’t experience any change in the level of
direct medical spending on migraine treatment. This might
be due to the effective of the effort of the Ministry of Health,
and other health sectors in Saudi Arabia to reduce the effect
of COVID 19 by adapting different intervention including
telemedicine and other interventions??. One study found that
the treatment and the care of diabetic patients did not change
before and during the pandemic COVID 19 in the Jazan region?.
While direct medical costs such as spending on medications and
the cost of physicians’ visit are usually measured, they may only
represent a part of the cost portion of the diseases like migraine
which led to underestimation of the total cost. The direct non-
medical cost (e.g. transportation) and lost workers productivity
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are often overlooked?. Our study attempted to provide a
picture of the direct non-medical cost that migraineurs might
have (e.g. transportation) by asking them about the change in
the number of their visits to the emergency room. Most of the
participants experienced no change or reduction in the number
of emergency room (E.R) visits while the others experienced an
increase in the emergency room to treat migraine. Therefore,
these results might indicate that there was reduction or no
change in the direct non-medical cost for migraineurs during
the COVID 19. This might indicate that migraineurs preferred
to manage their migraine without going to E.R. Our results are
consistent with another study that reported a low percentage
of migraineurs visited the emergency department and a
high number of patients with migraine did not contact their
physician for consultation during the COVID 19 pandemic®.
Our results showed that some demographic variables are
associated with the economic burden of COVID 19 on
migraineurs. With increasing age, the risk of economic burden
increases 3 times during pandemic. The reason might be the
increase of attack number that reported in older participants
during COVID 19 as compared to younger participants
which as result increase the economic burden on them.
Furthermore, the findings showed that there was a statistical
significance association between the employed participantsand
the risk of economicimpact of migraine. This mightindicate that
employees had to spend more on migraine medications during
the pandemic. The substantial economicimpact of migraine can
be seen also in the workers who absent from the work due to
migraine which called absenteeism and the loss in productivity
due to migraine can be significant. One study reported that
two-thirds of the financial burden is linked to indirect costs of
migraine. Therefore, migraineurs, companies, and third party
have an economic stake in minimizing the migraine impact®.
The study findings highlighted the association between
migraineurs who were infected with COVID 19 and its economic
burden on them. Although the was no statistically significant
association found between COVID-19 infection and economic
impact, our descriptive showed that migraineurs who infected
with COVID-19 had to spend more on migraine and pain

killers’ medications compared to those who had no COVID-19
infection. These findings are consistent with another study that
conducted among 5 countries (India, China, Hong Kong, Korea,
and Vietnam) which found that people with chronic conditions
had different challenges such as worsening economic status
and difficulties in accessing health care or medications®’.

LIMITATIONS

This study has some limitations. First, the cross-sectional
nature of this study limits the causal inferences between the
COVID 19 pandemic and the economic impact on the patients
with chronic migraine. Although we obtained the data directly
from the patients, it cannot be considered a representative
of all Saudi population in different cities. Therefore, these
results cannot be generalized. Third, although we had clear
picture about direct medical cost, we were not able to collect
information on the indirect cost including salary and earnings
and also intangible cost including suffering and fatigue that
patient with migraine might have during the pandemic.
Therefore, future research should include all different types of
health care costs including direct, indirect, and intangible costs.

CONCLUSION

COVID 19 imposes a considerable economic burden on patients
and societies. This study aimed to provide a preliminary picture
about the direct economic impact of COVID 19 on spending
on migraine medications and pain killers. Stress and anxiety
might increase the number of migraine attacks which in result
increasing the spending on medications. Most of the patients
with migraines avoided going to E.R and preferred to take
medications at their homes. Future research should focus
on estimating the total cost of migraine during COVID 19 by
including all different types of health care costs from societal
perspective.
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