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Abstract: An estimated 4–8% of all women, and 16–25% of women with migraine, have menstrual
migraine (MM), which causes considerable disability, but is underdiagnosed and undertreated. We
investigated the burden of disease, health-care seeking behavior, and treatment practices among
women with MM, using social media. In 12 days, 6246 women answered an online survey, allowing
for diagnosis of MM by the International Classification of Headache Disorders third edition (ICHD-3).
In total, 47% had MM, 21% had non-menstrual migraine (nMM), and 15% had probable menstrual
migraine (pMM). Among women with MM, 61% had missed out on school/work and 69% on
family, leisure, or social activities in the last 3 months. Fifty-four percent had consulted a health-care
practitioner about their MM, of whom thirty-seven percent had received information about medical
treatment of MM. A total of 85% used medicine in connection with MM, either over-the-counter
medication only (57%), prescription medication only (24%), or both. Social media offers an efficient
and less expensive recruitment platform for population-based studies on MM and is a useful tool to
raise public awareness about MM. Moreover, this study confirms the significant impact of MM on
women’s everyday lives and the challenges it poses to their regular activities.
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1. Introduction

Menstrual migraine (MM) is defined as migraine occurring on the first day of menstru-
ation ±2 days in at least two out of three menstrual cycles [1]. It is estimated that 4–8% of
all women, and 16–25% of women with migraine, have migraine attacks in connection with
their menstruation [2–6]. Migraine incidence peaks around the first day of menstruation,
and the pathophysiological causes, although still elusive, revolve around the premenstrual
estrogen withdrawal and prostaglandin release [5]. MM, like non-menstrual migraine
(nMM) occurring outside of the menstrual cycle, can be treated with over-the-counter
(OTC) medications or acute or preventive migraine prescription drugs, but MM may be
more painful, have longer duration, and be less responsive to medication than nMM [5,7].

People with MM and nMM have a high burden of disease due to both symptoms of
migraine and how they affect their work and social life. One study found that women
had increased frequency, intensity, and duration of pain and associated symptoms such as
nausea, photophobia, phonophobia, osmophobia, allodynia, cranial autonomic symptoms
(facial/forehead sweating, lacrimation, ptosis, conjunctival injection, rhinorrhea, nasal
congestion, and miosis), and mental health problems compared with men, and overall
carried 79% of the migraine disease burden and had a lower effect from OTC medication [2].
Another study with the Headache Impact Test—6 item (HIT-6) and Migraine Disability
Assessment Scale (MIDAS), measuring, i.e., housework, work for pay, and leisure time,
found that HIT-6 and MIDAS scores were significantly higher for the group with MM
and menstrual-associated migraine compared with the group with migraine unrelated
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to menstruation [8]. Additionally, migraine has an economic impact due to both direct
medical costs and indirect costs due to lost productivity, and possibly unemployment
and underemployment [9]. Despite this high burden of disease, migraine, including
MM, is underdiagnosed and undertreated [10,11]. Even in Denmark, with free access to
universal health care and substantial reimbursement of prescribed drug purchases, many
migraine patients do not consult a health-care practitioner for their migraine [12], and
among those who do, only about 20% receive information about triptans as a potential
treatment option [13]. The low diagnosis rate has potential implications for school, work,
family, and social life [14,15]. In Denmark, people with migraine had 1.7 million more visits
to the GP and 3.8 million more sick days than people without migraine [15].

Research on MM in patients attending tertiary headache centers or based on population
studies [6,8,16] may be both time consuming and costly. Health-care professionals and
researchers are increasingly leveraging social media to recruit patients for clinical research,
as it facilitates reaching a large audience for a relatively low cost [17,18], and this method
has also been utilized in headache research [12,19,20]. Social media studies may also
contribute to breaking down barriers between physicians and patients and improving how
patient perspectives are included in clinical research [19,21,22].

In Denmark, the use of social media is prevalent, with 85.3% of the total Danish
population using social media at the start of 2022. Facebook had 3.6 million users (52.1%
female, 47.9% male) and Instagram had 2.70 million users (57.4% female, 42.6% male),
presumably +13 years of age as required by these platforms [23]. Since migraine in women
often debuts after puberty, and peaks in incidence at 20–24 years of age and prevalence at
35–39 years of age [2,24,25], we assumed that a large part of the undiagnosed population
with MM would be present on social media, and we therefore wanted to use social media
to investigate the burden of disease related to MM, health-care seeking behavior among
women with MM, and treatment practices for MM including self-treatment and prescribed
treatment.

2. Results
2.1. Recruitment

Recruitment from Instagram Stories appeared more effective than Facebook (6746
vs. 4507 clicks, respectively), resulting in 6246 women completing the survey in 12 days,
corresponding to 55.6% of clicks resulting in a completed response. As described in
Figure 1, after excluding individuals < 15 years of age, without menstruation, or without
headache (n= 1009), 2956 women (47%) fulfilled the ICHD-3 criteria for MM (duration
of headache/migraine lasting 4–71 h, while also experiencing accompanying symptoms
such as nausea and/or vomiting, and/or photophobia and phonophobia, and having these
symptoms in at least two out of three menstrual cycles. We did not, however, capture if
they had had at least five attacks). There was an almost even split between those who had
pure MM (occurring in at least two out of three menstrual cycles and at no other times of
the cycle) (50.1%, n = 1481) and those who had MM related to menstruation (occurring in at
least two out of three menstrual cycles, and additionally at other times of the cycle) (49.9%,
n = 1475) [1]. In total, 2281 women did not fulfill the MM criteria, 1332 (21%) because of
not fulfilling the ICHD-3-defined symptoms of migraine (non-menstrual migraine (nMM)),
and 949 (15%) because they did not have migraine in at least two out of three menstrual
cycles (probable menstrual migraine (pMM)).
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Figure 1. Flowchart of responses. MM: menstrual migraine; nMM: non-menstrual migraine; pMM:
probable menstrual migraine.

2.2. Demography and Clinical Characteristics

The age categories of respondents are depicted in Figure 2. The majority of respondents
were between 35 and 45 years of age.
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Figure 2. Age categories of respondents fulfilling and not fulfilling ICHD-3 criteria for MM. MM:
menstrual migraine; nMM: non-menstrual migraine; pMM: probable menstrual migraine.

Among women with MM, 46% had symptoms of aura, while 35% had no aura, and
19% had unclear aura status (meaning they responded ‘Other’ or ‘Don’t know’ on questions
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related to aura symptoms). Further, 46% had a biological parent or grandparent with
migraine, compared with 47% of those with pMM and 37% of those with nMM.

2.3. Burden of Disease

Utilizing questions from the MIDAS questionnaire, we asked about both burden of
disease related to migraine, and then to menstrual migraine, and present findings from
the latter. The women with MM appeared more burdened by their menstrual migraine
than the women with pMM and nMM. Six out of ten (61%) with MM had missed out on
school or work during the last 3 months due to MM; see Figure 3a. A total of 52% had
missed 1–5 days, 7% missed 6–10 days, 1% missed 11–15 days, and 1% missed more than
15 days. Similarly, 69% had missed out on family, social, or leisure activities in the last three
months due to MM, see Figure 3b; 60% had missed 1–5 days, 7% 6–10 days, 1% 11–15 days,
and 1% +15 days. Overall, more women with pMM than nMM had missed out on both
school/work and family, leisure, and social activities.
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Figure 3. Days missed during last 3 months due to menstrual migraine or headache: (a) school
or work; (b) family, social, and leisure activities. MM: menstrual migraine; nMM: non-menstrual
migraine; pMM: probable menstrual migraine.

2.4. Health-Care Seeking Behavior

Among women with MM, 54% reported they had consulted a health-care professional
(GP, neurologist, or an emergency room) regarding their MM; see Figure 4. Among those
who did seek medical help, one in three (37%) had been informed about treatment to treat
menstrual migraine. Almost all who were informed about treatment (94%) were offered
or accepted prescription medication (e.g., birth control or medicine ending in ‘-triptan’),
while 25% were offered or accepted OTC medication (e.g., paracetamol or ibuprofen). In
comparison, 39% of women with pMM and 43% of women with nMM had consulted a
health-care professional, 35% in each group had been informed about treatment options,
and 97% and 90%, respectively, had been offered or accepted prescription medication.

2.5. Treatment of Menstrual Migraine

Among women with MM, 85% used medication in connection with MM, see Figure 5,
among whom 57% used OTC medication only, 24% used prescription medication (un-
specified) only, and 19% used either both or answered ‘other’. Among those who used
OTC medication only, 73% had good or some pain relief and 16% had many or some
adverse events. In comparison, 94% of those who used prescription medication had good
or some pain relief, but 56% had many or some adverse events. Fourteen percent did not
use medication for MM. The reported causes of not using medication included previous
unsuccessful attempts (40%), aversion to medication (23%), lack of awareness regarding the
possibility of using medication to manage migraine (19%), and 10% worried about adverse
events due to medication. Among women with pMM, 78% used medication to treat MM;
66% used OTC medication only and 19% used prescription medication only. Among those
who used OTC medication only, 80% had good or some pain relief, and 14% had many
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or some adverse events. Among those who used prescription medication only, 93% had
good or some pain relief and 49% had many or some adverse events. Among women with
nMM, 81% used medication to treat MM; 66% used OTC medication only and 21% used
prescription medication only. Among those who used OTC medication only, 75% had good
or some pain relief, and 16% had many or some adverse events. Among those who used
prescription medication only, 93% had good or some pain relief and 53% had many or some
adverse events.
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3. Discussion

In this descriptive social media study, we utilized an online anonymized menstrual
migraine questionnaire. In only 12 days, we received complete data responses from
6246 women, 47% (n = 2956) fulfilled the ICHD-3 diagnostic criteria for MM, 15% (n = 949)
were considered pMM, and 21% (n = 1332) were considered nMM.

3.1. Burden of Disease Due to Menstrual Migraine

Confirming the burden of disease due to menstrual migraine [8], more than half of
women with MM had missed out on school/work, as well as family, social, or leisure
activities in the last 3 months due to menstrual migraine. Similar numbers were reported
among women with nMM and pMM. This could indicate that some respondents, upon
clinical examination and discussion with a health-care professional, would possibly fulfill
criteria for MM, or that MM is not adequately captured by the current diagnostic criteria
of MM [6]. We also asked respondents about the total 3-month burden of disease related
to migraine (not just menstrual migraine), but since results were approximately the same,
concluded that respondents had difficulties understanding the difference between the
questions and will revise these for future studies.

3.2. Health-Care Seeking Behavior among Women with Menstrual Migraine

Our study found that 45% of women with MM did not contact a health-care provider
regarding their MM and even fewer had discussed treatment options with their health-care
provider. This is higher than previous studies on migraine in general, which have found
that 25% [12] and 37% [13] of participants with migraine or headache never contacted a
health-care professional. This difference may either reflect methodological differences or
suggest that women with MM seek health-care providers to a lesser extent than individuals
with migraine or headache not related to menstruation. Among the women with MM who
did seek health care, only 37% had been informed about treatment options specific for
menstrual migraine. Although these could include both OTC and prescription medication,
previous studies have shown that only 20% receive information about triptans as a potential
treatment option for migraine [13]. Among the women who were informed about treatment
options, the majority (94%) had been offered or accepted prescription medication and
only 25% OTC medication, possibly reflecting that women with MM who seek a health-
care professional already treat their MM with OTC and need further treatment options.
However, in Denmark, certain medications that are available OTC can be bought at a lower
price with a prescription from a health-care professional, which could have confused the
respondents. Future studies should explore to which degree acute or preventive treatment
including hormonal contraception, OTC, and prescription medication are discussed with,
offered to, or accepted by women with MM. Among women with MM who used OTC
medications only, 16% had many or some side effects, compared with 56% of those who
used prescription medication only. Although we did not ask about the specific medications,
the existence of many treatment options should allow for patients to find a treatment with
fewer adverse events. Specifically for triptans, patients should try three different triptans,
each during three different attacks, before concluding the treatment to be ineffective [26].
However, studies have shown that there is an insufficient adherence to the therapeutic
guideline for acute migraine treatment [13]. The reasons for individuals not seeking medical
advice for MM, or not receiving a diagnosis or appropriate treatment, may be manyfold.
In general, there is a lack of knowledge about migraine among undiagnosed patients [27],
stigma, and self-stigma related to migraine [28,29], menstruation [30], and women’s pain in
general [31]. Women with dysmenorrhea, another condition occurring during menstruation
which is also underdiagnosed and undertreated [32], have reported not seeking health
care due to the belief that their symptoms were merely part of being a woman and that
their symptoms would not be taken seriously by their health-care provider [33]. Future
studies should explore whether the same reasons apply to patients with MM, and whether
there is a difference between MM and migraine not related to menstruation. As triptans are
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underused [13,34], education of GPs on the diagnosis and treatment of migraine remains a
priority [35].

3.3. Social Media Offers an Efficient and Appropriate Platform for Studies on Menstrual Migraine
in the General Population

This social media survey offers several advantages, such as efficient and inexpensive
real-time access to a large population of participants, many of whom may not self-identify
as patients, and, thus, social media combines research and disease awareness. For research
on MM, our study demonstrates that social media offers a good recruitment platform, since
women of reproductive age are active users of social media, and the platform allows for
understanding of the burden of disease and health-care seeking and treatment behavior,
and may thus complement larger and more complex population-based studies such as the
Danish Migraine Population Cohort (DaMP) [2]. Social media may be used for clinical
research, and researchers and clinicians may use social media to communicate evidence-
based health-care information to the public and contribute to countering the prevalent
misinformation on the Internet [36].

3.4. Limitations

While social media presents a promising avenue to efficiently collect data, it is impor-
tant to recognize the limitations of these digital platforms. For instance, it is important to
strike a balance between scientific accuracy and ability to reach and engage with patients,
since health literacy is a prevalent problem affected by the number and complexity of
questions [37]. This social media study ensured the inclusion of undiagnosed women, who
might not have considered that their symptoms were caused by migraine. An alternative
approach would have been to collaborate with patient organizations or special interest
groups for diagnosed patients active on social media, such as was done in a social media
study exploring the use of complementary and integrative medicine (CIM) in people with
migraine [19], but this approach would have excluded undiagnosed women and women
unaware of their symptoms. We recognize the inherent challenge in using a questionnaire-
based anonymous approach that does not quality-check the responses obtained, thus
allowing for theoretical fake or dishonest responses. However, we believe this risk to be
minimal due to both the IP address restrictions (a responder could only respond one time
from one device), the volume of responses we obtained, and the difference in type of ques-
tions that were used (using both multiple-choice and scale questions). The methodological
strengths of the study were that we used a validated questionnaire for migraine [2] and
ICHD-3-defined diagnosis of MM as well as a subset of the validated MIDAS questionnaire
related to burden of disease. However, due to the anonymous nature of the questionnaire,
we did not capture detailed demographic information such as onset and duration of MM,
residence, educational history, financial information, marital status, or data on pregnancy
and childbirth. We evaluated the wording of the questions with communication experts and
representatives from patient organizations but realized upon analysis that questions related
to burden of disease, to understanding of medicine for treatment of migraine, particularly
the difference between OTC and prescription medicine, as well as the duration of symptoms
(last 3 months) or time since health-care seeking behavior (no specified time), could be
ambiguous and have influenced the quality of results. Researchers using social media have
limited control over the research environment, as the platforms’ algorithms or policies
can impact participant recruitment, data collection, and analysis. However, we collected a
large amount of data in a short time span, indicating that MM is a widespread disorder
which needs more attention, and that social media is a time-efficient and inexpensive data
source that should be utilized to understand MM in the general population. We found
that 46% had MM with aura—a considerably higher number than has been published
previously [6,16,38]. This may be due to the respondents misunderstanding the question,
since 19% reported ‘other’ or ‘don’t know’ to this question. One possibility is that questions
related to aura were confused with, e.g., photophobia. Future studies should implement a
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picture to visualize aura and limit this misunderstanding. Moreover, respondents should
be allowed further options to describe whether the symptoms occurred during ‘some’ or
‘most’ migraine attacks, within or outside the menstrual period, and frequency. As the
presence of aura may affect decisions about contraception, this should be explored further.
We found that around 50% had pure menstrual migraine, which is considerably larger
than found in clinical studies and in population-based cohorts [6]. This may be due to
recall bias due to the retrospective nature of self-reported questionnaire studies. With these
limitations in mind, not only can social media be used for clinical research, but researchers
and clinicians can use social media to communicate evidence-based health-care information
to the public and contribute to countering the prevalence of misinformation on the Internet.

4. Materials and Methods
4.1. Survey Administration

This study was conducted as an anonymous online survey using Microsoft Forms via
paid advertising (approx. 4000 USD) on the social media platforms Facebook (through
the ‘Pfizer Denmark’ page) and Instagram Stories in Denmark in November 2022. We
consulted a marketing agency (Kompas Kommunikation) to provide consultation on the
development of the survey and to develop imagery and content plan (approx. 12,500 USD).
The survey anonymously targeted menstruating Danish women 15 years and older and
experiencing migraine from days −2 to +3 of the menstrual cycle, as defined in ICHD-3 [1].
The survey questions included screening questions related to having menstruation and
migraine, ICHD-3-related diagnostic questions [1], questions 1 and 5 from the MIDAS
questionnaire related to missing school/work and family/social/leisure activities in the
last 3 months [39], and questions related to health-care seeking behavior and treatment
experience. For questions related to treatment of migraine, we provided examples related to
over-the-counter medication such as paracetamol and ibuprofen, as we expected these to be
well-known to most people, and for prescription treatment we left it open to interpretation
in the question related to self-treatment but provided examples such as birth control and
medicine ending with ‘-triptan’ in the question related to dialogue with a health-care
professional (triptans have, until very recently, been the only acute migraine treatment
available on prescription in Denmark). A full version of the questionnaire, translated to
English by the authors, is available as Supplementary Material.

Individuals were excluded if they did not menstruate or were post-menopausal, if
they were below 14 years of age, if they did not experience headache or migraine symptoms
in connection with their menstruation, or if they did not complete the questionnaire. As
some individuals may not recognize their symptoms as being caused by migraine, the
screening question related to migraine was “How often do you, at the same time as your
menstrual period, experience severe headache, migraine or visual disturbances lasting
5–60 min followed by headache?”.

The survey structure was a combination of multiple-choice and scale questions, with
standardized response options to facilitate quantitative data collection for measuring and
comparison. Some questions related to health-care seeking behavior and treatment choices
used branching logic questions, resulting in a maximum of 24 questions. To ensure full
anonymity and privacy, there were no open-ended questions, and the survey was posted on
Instagram Stories, which does not give the option of commenting, and on Pfizer Denmark’s
Facebook, which was monitored 24/7 (no comments were received during the study).

The survey was conducted in Danish and evaluated for comprehension by the mar-
keting agency and representatives of patient organizations within migraine and headache.
It was made accessible through computers, smartphones, and tablets, and was estimated
to take 10–15 min to complete. It was not possible to re-take the test on the same device
with the same IP address. Respondents were not incentivized to participate in the survey.
Upon completion, respondents were encouraged to contact their health-care provider in
case of questions or concerns related to migraine and to complete a headache diary before
doing so, as well as directed to the online resources from the National Knowledge Center
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for Headache and the Danish patient associations on headache and migraine. The survey
was prepared by Pfizer DK in collaboration with Dr. Mona Ameri Chalmer, MD Ph.D.,
from the Danish Headache Center at Copenhagen University Hospital (Rigshospitalet).
The research data were processed and analyzed by Kompas Kommunikation.

4.2. Statistical Analysis

The percentage of respondents selecting each category was reported. This analysis
was descriptive in nature and, therefore, no formal hypothesis testing was conducted.

4.3. Permissions and Privacy

This study was conducted in adherence with Pfizer’s policy on personal data and
in compliance with regulations on personal data processing and storage. All responses
were handled confidentially and anonymously, and data were managed in accordance with
GDPR regulations in Denmark. Research involving anonymous questionnaires is exempt
from reporting to the national Institutional Review Board (IRB) and from the requirement
for informed consent.

5. Conclusions

This social media study found that social media provides a useful recruitment portal
for studies on menstrual migraine in the general population. Moreover, social media can
be used to further public awareness of menstrual migraine.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/women3030029/s1, Survey on menstrual migraine.
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