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Abstract: Background: Migraine is one of the most common health conditions in the reproductive male and
female population. Premenstrual syndrome (PMS) is a common condition that affects many women during
their menstrual cycle. Roughly 50 to 60% have menstrual headaches among the migraineur women. The
symptoms in the majority were mild, but 5-8% may suffer moderate to severe symptoms, these are
accompanied by considerable distress or functional dysfunction. Premenstrual migraine (PMM) refers to
migraines that occur with the menstrual cycle. It affects approximately 50% of women with migraine and can
be debilitating in terms of both frequency and severity of symptoms. This information is important for medical
professionals in Saudi Arabia to be aware of so, as to provide better medical care and support which can
significantly improve the person's quality of life of women who suffer from PMS and menstrual migraines.
Objectives: To estimate the prevalence of menstrual migraines in women, to evaluate the severity and
frequency of menstrual migraines in women with PMS, and To identify potential risk factors aggravating
menstrual migraines in women with PMS. Methodology: A cross-sectional community-based study was
conducted on reproductive age (18-50Years) women who have regular menstrual cycles with experience
migraine headaches and are diagnosed with PMS and menstrual migraine, using a self-administered
questionnaire between December 2022 to May 2023 in Saudi Arabia. Results: Out of 2130 women participants
397 were suffering from migraine which is 18.6%. Of the total 397(18.6%) Migraineurs individuals 230 (57.9%)
were suffering from menstrual migraine and 167 (42.1%) were non-menstrual migraineurs, in general,
reproductive women menstrual migraine is 10.7% and non-menstrual migraine is 7.8%. The BMI is increasing
the incidence of menstrual migraines is increasing. Migraine Disability Around one-third of the participants
were suffering from IlI-moderate disability 134 (33.8) Most of the menstrual migraine victims at least 3 days in
the last three months were absent from their duties due to their menstrual migraines. Conclusions: Migraine
attacks during the menstrual cycle cause the impairment of their social and physical ability to perform their
routine household, and academic activities and unable to fulfill their professional commitments. To better
understand the Menstrual Migraine and Non-menstrual migraine large prospective studies are required to
plan the best management methods.

Keywords: menstrual migraine; migraine; non-menstrual migraine; premenstrual dysphoric disorder;
premenstrual syndrome; prevalence; Saudi Arabia
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Introduction

Migraine is one of the most common health conditions in the reproductive male and female
population. Nearly 20% of the females and around 10% of males were affected with migraine disorder
in reproductive age. (1) It is estimated that out of all migraines experienced women three times (70%)
more migraine attacks than men. Migraine headaches are characterized by severe throbbing pain or
a pulsing sensation, usually on one side of the head. They can be accompanied by nausea, vomiting,
and extreme sensitivity to light and sound. Migraine attacks can last for hours to days and can
interfere with daily activities. (2) Migraine is a kind of headache that can occur commonly around
14% of the general population globally. (3) (4)

Premenstrual syndrome (PMS) is a common condition that affects many women during their
menstrual cycle. Roughly 50 to 60% have menstrual headaches among the migraineur women. (5)
PMS symptoms are experienced by many women before their period and can include physical
symptoms such as bloating, cramps, and fatigue, as well as emotional symptoms such as irritability,
mood swings, and anxiety. (6)

The symptoms in the majority were mild, but 5-8% may suffer moderate to severe symptoms,
these are accompanied by considerable distress or functional dysfunction. (7) These symptoms can
be distressing and can interfere with daily activities and quality of life. (8)

In women, Migraine has been classified into menstrual-related migraine (MRM), menstrual
migraine (MM), and non-menstrual migraine (NMM). (9) The Menstrual migraine typically occurs
in two days before or during menstruation up to 3 days. The symptoms of a menstrual migraine can
include severe headache pain, nausea, vomiting, and light sensitivity. (10) (11)

Premenstrual syndrome (PMS) symptoms can have a significant impact on the occurrence of
menstrual migraines. Premenstrual migraine (PMM) refers to migraines that occur with the
menstrual cycle. It affects approximately 50% of women with migraine and can be debilitating in
terms of both frequency and severity of symptoms. (12) (13) In Premenstrual migraine women 70%
are predisposed to pain two days before menstruation, compared to other days of the menstrual
cycle, and nearly half of them were experiencing migraine headaches on the first day of the menstrual
cycle. (14) Of these migraineurs women, most of them >60% confirmed that the migraine attacks and
their menstrual cycles have a connection. (15) True menstrual migraine arises solely on the first day
or second day of menstruation in 2 out of 3 menstrual cycles and the symptoms should not be any
other time of the menstrual cycle. Whereas menstrual-related migraine occurs at any time of the
menstruation (on day one or two and at other times of the cycle). (16)

The researchers observed that the frequency, intensity, and duration of migraines increased
during the premenstrual phase in women who had PMS. They also noted that PMS symptoms, such
as bloating, mood swings, and fatigue, were likely to trigger migraines. These symptoms can
contribute to the onset of menstrual migraines, menstrual migraines have symptoms of a dull
throbbing or severe pulsing headache, fatigue, dizziness, nausea, and sensitivity to light. (10) The
exact etiology of PM is not well understood, but it is thought to involve complex interactions between
hormonal, genetic, and environmental factors. Hormonal factors are thought to play a major role in
the development of PM. Migraine attacks in women tend to occur during the late luteal phase of the
menstrual cycle, which is the phase preceding menstruation. Fluctuations in estrogen and
progesterone levels during the menstrual cycle can trigger migraines by affecting the balance of
neurotransmitters such as serotonin, which is believed to play a role in pain regulation. (17) Some
women may also be more susceptible to these conditions due to factors such as genetics, stress, and
diet. (18) Estrogen withdrawal has also been shown to trigger migraines in animal models, suggesting
that decreases in estrogen levels before menstruation may be a trigger for PM. (19)

Genetic factors have also been found to be associated with PM. A family history of migraine is a
strong predictor of PM. Premenstrual Migraine Syndrome, it is hypothesized that the female
preponderance of migraine results from the influence of female sex hormones on neurotransmitter
systems and neuropeptide release involved in migraine pathophysiology, neuronal excitability, and
underlying genetic and environmental factors. (20)
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Research has shown that hormonal fluctuations that occur during the menstrual cycle can trigger
migraines in some women and that PMS symptoms can exacerbate this effect. (17) One study found
that women who experienced PMS symptoms were more likely to also experience menstrual
migraines than those who did not experience PMS symptoms. (20) It is important for women who
experience menstrual migraines to track their symptoms and work with their healthcare provider to
develop a personalized treatment plan that addresses both the migraine headaches and any PMS
symptoms that may be exacerbating them. (21)

Premenstrual dysphoric disorder (PMDD) is a severe form of premenstrual syndrome (PMS)
that affects some women. It is characterized by a range of physical and emotional symptoms that
occur in the week or two before menstruation and typically resolve once the period starts. Symptoms
of PMDD can include difficulty concentrating, depression, anxiety, sadness, feelings of hopelessness,
anger or irritability, lethargy, loss of interest in normal activities, food cravings, insomnia, or
hypersomnia. The exact causes of PMDD are unknown, but it is usually associated with hormonal
changes in the menstrual cycle. (22)

Burden of PMM

According to a study published in the Journal of Headache and Pain, there is a strong link
between premenstrual syndrome (PMS) and menstrual migraines (MM). The study analyzed the data
of 160 women who had been diagnosed with MM and found that 77% of them also reported
symptoms of PMS. (20) The World Health Organization, it is estimates that up to 80% of women
experience premenstrual symptoms at some point in their reproductive lives, with 20-30%
experiencing symptoms severe enough to impact daily activities. Regarding menstrual migraines, it
is estimated that around 60% of women who suffer from migraines experience attacks associated
with their menstrual cycle.

Regarding the prevalence of premenstrual syndrome and menstrual migraines in Saudi Arabia,
there is limited data available. it is estimated that around 50% of women in Saudi Arabia who suffer
from migraines experience menstrual migraines. According to a study, there is a significant
connection between premenstrual syndrome (PMS) and menstrual migraines in Saudi Arabia. (23)
However, studies have shown that premenstrual syndrome affects around 35.6% of women in Saudi
Arabia, with symptoms such as bloating and mood swings being the most common. (24)
Additionally, The study found that women who experience PMS are more likely to suffer from
menstrual migraines compared to those who do not experience PMS symptoms.

The study highlights the need for healthcare providers to assess PMS symptoms in women with
MM, as managing these symptoms may also help alleviate their migraines. Additionally, lifestyle
modifications such as regular exercise, stress management, and dietary changes may also be effective
in reducing the frequency and severity of PMS and MM. This information is important for medical
professionals in Saudi Arabia to be aware of so, as to provide better medical care and support. Which
can significantly improve the affected women’s quality of social and physical life from PMS and
menstrual migraines.

Objectives:

1. To estimate the prevalence of menstrual migraines in reproductive women.
2. To evaluate the severity and frequency of menstrual migraines in women with PMS.
3. To identify potential aggravating for developing menstrual migraines in women with PMS.

Methodology

Study design: A cross-sectional study was conducted using a self-administered questionnaire
between December 2022 to May 2023 in Saudi Arabia.
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Study population

The study population is women aged 18-50 years who have regular menstrual cycles experience
migraine headaches and are diagnosed with PMS and menstrual migraine. Participants were
recruited from the general population in different regions of Saudi Arabia.

The Menstrual migraine diagnoses were based on self-reported history but not confirmed by
their headache and menstruation diaries prospectively. The study sample was recruited through a
purposive nonprobability sampling technique. The sample who has been with self-reported
migraines and with or without PMDD and willing to spare time to complete the questionnaire
accepted the digital consent were included, though the sample may not be truly representative of the
migraineur women population alone, it will be provided useful inputs about the PMM with PMS.
The study excluded those women who are more than 50 years old, severely ill, currently on hormonal
contraceptive therapy, Illiterates, diagnosed with polycystic ovarian syndrome, women who
underwent hysterectomy or oophorectomy, and severe depression and hospitalized were excluded
from the study.

A total of 5646
responses receieved

<+~ UC cU (U
5597 accepted consent and
aCCCpt the submitted the response

3,467 Response excluded based on eligibility criteria,
Age <18 or
Using hormonal contrac
Di ed with PCOS (n=522),
Undergone oophorectomy (n=30), Has neither migraine

g o g q nor PMDD (n=1,891)
2130 responses included after inclusion and ‘

exclusion criteria

vith PMDD igrai ithout PMDD

(n=1733)

Menstrual migraine - l : nonMenstrual n
n=176 n=42

Methods:

The validated questionnaire was obtained from the previous studies, this research tool was
translated and back-translated into the local Arabic language with the help of Arabic scholars. The
survey questionnaire includes questions on demography, anthropometric profile, lifestyle habits,
aggravating factors, symptoms and the severity of PMS and menstrual migraines, MIDAS score,
Headache Impact Test-6 (HIT-6), and the prophylactic treatment details. Data was acquired through
the survey, and the link to the online Google form tool was shared through WhatsApp with the
selected individuals and groups, requesting them to complete the questionnaire after reading the
study description and accepting the digital consent.

Diagnostic criteria according to International Classification of Headache Disorders, 3rd edition:
)

Pure menstrual migraine:

1. Migraine attacks in a reproductive-age woman fulfilling the criteria without aura.

Migraine headache attacks during menstruation days or two days before menstruation and last

till the third day of menstruation.
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o  Attacks present at least 2 out of 3 menstrual cycles.
o Do not present at other times of the cycle.

Menstrual-related migraine:

e  Migraine attacks in a reproductive-age woman fulfilling the criteria without aura.

e  Attacks occur on menstruation days, or two days before, and last till the third day of
menstruation.

o Occur in at least 2 out of 3 menstrual cycles.
o  Can also occur at any time of the cycle.

Ethical issues:

The authors explained the objectives and brief description of the study in the local Arabic
language before proceeding to fill out the questionnaire. As per the Declaration of Helsinki, digital
consent was obtained from the participants before the study proceeded. Institutional Ethical approval
(ECM#2022-2505 approval duration from 15-09-2022 To 14-09-2023) was acquired from the Research
Ethics Committee (HAPO-06-B-001) of King Khalid University, Abha, KSA.

Statistical analysis

The validated data were analyzed using Statistical Package for the Social Sciences (IBM SPSS
Statistics) for Windows, version 21 (IBM Corp., Armonk, N.Y., USA). All the collected data was
downloaded in a Microsoft Office 2019 Excel spreadsheet from Google Forms. Categorical variables,
like demographic data, educational data, PMM, PMS, clinical features, and aggravating factors, were
expressed in proportions to test the hypothesis Chi-square test, and other appropriate tests were
applied. The p-value of < 0.05 was considered significant at the 95% confidence interval level.

Results:

This study focused on finding the prevalence of menstrual migraines in women with PMS. Out
of 2130, most participants 1733(81.4%) suffered from PMDD without migraines, nearly 301 (14.1%)
were suffering from migraine with Premenstrual symptoms, and very minimal participants 96 (4.5%)
had migraine without PMDD. The average age for the participants is 24 years interquartile range of
21-35, PMS with or without Migraine is experienced in the early ages. Out of 301 migraines with PMS
more than half of the participants were either overweight or obese. Of the 301 migraines with PMS,
more than half of them 164(54.5) were single and most of them were educated 221(73.4%) graduated
and above, and nonsmokers 271(90%). Of the 96 migraines without PMDD, nearly three-fourths of
them 68(70.8%) had a family history of headaches, of the 301 migraines with PMDD majority
189(62.8%) had a family history of headaches. Around 10% of them had the habit of smoking with
PMDD-associated migraine (Table 1).

Table 1. Demographic Characteristics of the study population with the PMDD.

Migraine PMDD

Migraine . .
Total . without without
with PMDD PMDD migraine
- n=1733
Characteristics n=2,130 n=301 (14.1) n=96 (4.5) (81.4) P value
Prevalence - 14.1% 4.5% 81.3%
Age, median (IQR), yrs. 24 (21-35) 27(22-39) 35(23-40) 24 (21-33)  <0.001*

Weight, median (IQR), Kg 60 (51-70) 60 (51.5-70) 62 (52-74) 59 (51-69)  0.1¢

Height, median (IQR), m 1.6 (15-1.6) 1.6 (1.5-1.6) 1.6 (1.5-1.6) 1.6 (1.5-1.6)  0.04*

233(204- 242(20.7- 249 (21.5- 23.1(204-
27.2) 27.5) 29.5) 27.1)

BMI, median (IQR), kg/m? 0.004*
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Underweight

155 235 (11) 27 9) 8(83)  200(115)
Normal weight
N]i)l.\/i;o) (15,5249 1086(51) 139462  40(4L7) W7 (G23) o,
0vem;e91g9;1t @~ 4229 89296 25(26) 358 (20.7)
Obese (230) 319 (149) 46 (15) 23(24) 250 (14.4)
Class-1 (30-34.9) 224(105)  23(51.1)  17(73.7) 184 (73.6)
Obesity  Class-II (35-39.9) 61(29)  14(311)  4(174)  43(17.2)
Class-1II (240) 34 (1.5) 9 (17.8) 2(87) 23 (9.2)
Central 399 (187) 49 (163)  16(16.7) 334 (19.3)
o Eastern 431(202) 81(269)  32(33.3) 318 (183)
Saudi Arabia ‘
resion, No. (1) Northern 114(54) 20 (6.6) 3(3.1) 91(53)  0.001
Southern 704 (33.1)  84(279)  29(302) 591 (34.1)
Western 482 (22.6)  67(223)  16(167) 399 (23)
Divorced 60 (2.8) 6(2) 4(4.2) 50 (2.9)
Marital status,  Married 773(363) 128(425) 56(583)  589(34) . ..
No. (%) Single 1289 (60.5) 164 (545)  35(365) 1090 (62.9)
Widowed 8 (0.4) 3(1) 1(1) 4(02)
Primary 1(0) _ _ 1(0.1)
Intermediate 17 (0.8) 2(0.7) 2(2.1) 13 (0.8)
Educaion _ Highschool  424(199) 51(169)  20(208) 353(204) .
level, No. (%)  Diploma 114 (5.4) 27 9) 6(6.2) 81 (4.7) '
Graduate 1472 (69.1) 206 (68.4) 64 (66.7) 1202 (69.4)
Postgraduate 102 (4.8) 15 (5) 4(4.2) 38 (4.8)
No 2051 (963) 290 (963)  95(99) 1666 (96.1)
Pregnancy Yes 79 (3.7) 11 (3.7) 1(1) 67 (3.9) 04
, No 2002(94)  271(90)  92(95.8) 1639 (94.6)
Smoking Yes 128 (6) 30 (10) 4(42) 94 (5.4) 0.01%
Family history No 1026(482) 112(372) 28(292) 886GLL) ...
of headache Yes 1104 (51.8) 189 (62.8)  68(70.8) 847 (48.9)
*Significant ~ “Not Significant.

Among the Migraine with PMDD, more than half of them 58.5% were having Menstrual
migraines and among the Migraine without PMDD also nearly equal proportion were having
menstrual migraines. Of the 230 menstrual migraine individuals, 159 (40.0%) experienced migraines
two days before menstruation, and nearly one-fifth (17.89%) of them experienced headaches in the
first three days of menstruation. Most of the victims of PMDD felt Unilateral localization 318(80.1%)
pulsatile pain 301(75.8%) and Nausea 269 (67.8%). Of these participants the Migraines with or
without PMDD the aggravating factors were sleep disturbance 325(81.9%), menstruation 260 (65.5%),

and prolonged fasting 216 (54.4%), etc. (table 2)
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Migraine  Migraine PMDD
Total with without without
PMDD PMDD migraine
Characteristics n=2,130 r(ll_j(i; n=96 (4.5) 11(231175)3 Vall)ue
Menstrual migraine No 167 (42.1) 125 (41.5) 42 (43.8) NA 0.7+
n=397 Yes 230 (57.9) 176 (58.5) 54 (56.2) NA )
Two days before 159 123 36 NA
Time of headache menstruation (40.0%) (40.8) (37.5%)
during menstruation The first Three days of 71 53 18 NA 0.6t
=397 menstruation (1Z£%) (1?6%) (18.7%)
. . 7 25 42
Mid of menstruation (422%)  (41.6%) (43.8%) NA
Headache attacks frequency with menses in
the current year, median (IQR) 5(2-10)  5(2-10) > (0-10) NA v
Aggravated by o 0770 206 (684) 63 (65.6) NA 001
movement
Moderate—severe pain 277 (69.7) 221 (73.4) 56 (58.3) NA 0.03*
Nausea without - 7g 196) 63209) 16(167)  NA 06
vomiting
Migraine symptoms Photophobia 44 (11.1) 35(11.6) 9(9.4) NA 0.6
Prolonged symptoms
(572 hrs.) 397 (100) 301 (100) 96 (100) NA NA
Pulsatile pain 270 (68.0) 228 (75.7) 62 (64.6) NA 0.3*
Unilateral localization 318 (80.1) 241 (80.1) 77 (80.2) NA 1#
Vomiting 79 (19.9) 32 (10.6) 47 (48.9) NA 0.5*
Foods 44 (11.1) 35(11.6) 9(9.4) NA 0.7¢
Menstruation 260 (65.5) 210(69.8) 50 (52.1) NA 0.002*
Prolonged fasting 216 (54.4) 181 (60.1) 35 (36.5) NA 0.001*
Aggravating factors Sleep disturbances 325 (81.9) 260 (86.4) 65 (67.7) NA 0.001*
Smells 1(0.3) 1(0.3) — NA 1¢
Sounds 1(0.3) — 1(1) NA 0.2
Stress 3(0.8) 1(0.3) 2(2.1) NA 0.1¢
Visual 2 (0.5) — 2(2.1) NA 0.1
HIT 6 score, median (IQR) 66 (62-68) 66 (63—-69) 65 (61-68) NA 0.3*
Minimal (<50) 3(0.8) 1(0.3) 2(2.1) NA 0.1¢
. ) Mild (50-55) 14 (3.5) 8(2.7) 6 (6.2) NA
Migraine severity ——0  rate (56-50) 38 (9.6)  28(93) 10 (104) NA
Severe (260) 342 (86.1) 264 (87.7) 78 (81.2) NA
MIDAS score, median (IQR) 14 (9-24) 16 (9-27) 11.5(7-20) NA 0.02*
I-Little or no disability 55 (13.9) 35 (11.6) 20 (20.8) NA 0.05*
Migraine disability II-Mild disability 84 (21.2) 60 (19.9) 24 (25) NA
III-Moderate disability 134 (33.8) 105(34.9) 29 (30.2) NA
IV-Severe disability 124 (31.2) 101 (33.6) 23 (24) NA
Prophylaxis therapy oo = gézf) = 351)9) 2 o
Prophylaxis Amitriptyline 4(33.3) 4(33.3) — NA
L Propranolol 2(16.7)  2(16.7) — NA
medication -
Topiramate 4(33.3) 4(33.3) — NA



https://doi.org/10.20944/preprints202310.1411.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 October 2023 doi:10.20944/preprints202310.1411.v1

8
Valproic acid 2(16.7) 2(16.7) — NA
Anxiety 1642 (77.1) 254(846)  NA 1363 (78.6) 0.02%
Apathy andlossof 117 55 4y 188 625)  NA 918 (53) 0.003*
interest
Appetite changes 1280 (60.1) 202 (67.1) NA 1053 (60.8) 0.04*

Confusion 690 (32.4) 124
Depressed mood 1510 (70.9) 246
Easily irritable 1710 (80.3) 257
Fatigue 1773 (83.2) 273

Loss of concentration 875 (41.1) 170

41.2) NA 563 (32.5) 0.004*
81.7) NA 1246 (71.9) 0.001*
85.4) NA 1414 (81.6) 0.1¢
90.7) NA 1467 (84.7) 0.01*
56.5) NA 700 (40.4) 0.001*

PMDD symptoms

P P P R R P g

Mood disturbances 1905 (89.4) 276 (91.7) NA 1577 (91) 0.7¢
Sleep disturbances 1152 (54.1) 188 (62.5) NA 948 (54.7) 0.01*
Somatic symptoms 1632 (76.6) 252 (83.7) NA 1333 (76.9) 0.01*

BMI: Body-mass index; HIT-6: Headache Impact Test; MIDAS: Migraine Disability Assessment
questionnaire; NA: Not applicable; PMDD: Premenstrual dysphoric disorder.

*Significant “Not Significant.

Out of 2130 women participants, 397 were suffering from migraine which is 18.6%. Of the total
397(18.6%) Migraineurs individuals 230 (57.9%) were suffering from menstrual migraine and 167
(42.1%) were non-menstrual migraineurs. The prevalence of Menstrual Migraine is 10.8% and non-
menstrual Migraine is 7.8%. the menstrual migraine among the migraineurs is 57.9%. The menstrual
migraine sufferers were middle-aged women average of 33 years with an interquartile range of 24-
40 years. Whereas non-menstrual migraine individuals were in the younger age group 24 years with
an interquartile range of 21-34 years. The BMI is increasing the incidence of menstrual migraines is
increasing. For those who are living single non-menstrual migraine 101(60.5%) is more common than
for those who are menstrual migraine 98 (42.6%). The education advances the more participants
suffering from migraine. Among the Migraineurs, symptoms were aggravated by movement among
277 (69.8%), Photophobia is the most common symptom 342 (86.1) followed by unilateral localized
pain 318 (80.1). among the aggravating factors sleep disturbance is the commonest 325 (81.9),
followed by menstruation 260 (65.5) and prolonged fasting 216 (54.4). Migraine Disability Around
one-third of the participants were suffering from Ill-moderate disability 134 (33.8). Table 3

Table 3. Distribution Migraineur study participants with demography.

Non-menstrual

Total Menstrual migraine ..
migraine
Characteristics n=397 n=230 (57.9) n=167 (42.1) P value
Age, {IQR]} (yrs.) 28 (22-40) 33 (24-40) 24 (21-35) <0.001*
Weight, (IQR), Kg 60 (52-70) 62 (54-72) 58.5 (50-70) 0.01*
Height, (IQR), m 1.6 (1.5-1.6) 1.6 (1.5-1.6) 1.6 (1.5-1.6) 0.4*
BMI, (IQR), kg/m? 24.3 (21.1-27.6) 25.2 (21.6-28.7) 23.2 (20.1-27) 0.01*
BM]I, No. (%) <0.001*
Underweight (<18.5) 35 (8.8) 12 (5.9) 23 (13.9)
Normal weight (18.5-24.9) 179 (45.2) 96 (41.7) 83 (50)
Overweight (25-29.9) 114 (28.8) 81 (35.2) 33 (19.9)
Obese (=30) 68 (17.2) 41 (17.8) 27 (16.3)
Obesity, No. (%) 0.047*
Class-I (30-34.9) 40 (58.8) 24 (58.5) 16 (59.3)
Class-1I (35-39.9) 18 (26.5) 14 (34.1) 4 (14.8)
Class-1II (>40) 10 (14.7) 3(7.3) 7 (25.9)
Saudi Arabia region, No. (%) 0.1¢

Central 65 (16.4) 35 (15.2) 30 (18)
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Eastern 113 (28.5) 76 (33) 37 (22.2)
Northern 23 (5.8) 16 (7) 7 (4.2)
Southern 113 (28.5) 56 (24.3) 57 (34.1)
Western 83 (20.9) 47 (20.4) 36 (21.6)
Marital status, No. (%) 0.002*
Single 199 (50.1) 98 (42.6) 101 (60.5)
Married 184 (46.3) 124 (53.9) 60 (35.9)
Divorced 10 (2.5) 5(2.2) 5(3)
Widowed 4 (1) 3(1.3) 1 (0.6)
Education level, No. (%) 0.3
Primary — — —
Intermediate 4(1) 3(1.3) 1 (0.6)
High school 71 (17.9) 38 (16.5) 33 (19.8)
Diploma 33 (8.3) 19 (8.3) 14 (8.4)
Graduate 270 (68) 155 (67.4) 115 (68.9)
Postgraduate 19 (4.8) 15 (6.5) 4(24)
Pregnant, No. (%) 0.6
No 385 (97) 224 (97.4) 161 (96.4)
Yes 12 (3) 6 (2.6) 6 (3.6)
Smoking, No. (%) 1#
No 363 (91.4) 210 (91.3) 153 (91.6)
Yes 34 (8.6) 20 (8.7) 14 (8.4)
Family history of headache, 0.4¢
No. (%) '
No 140 (35.3) 77 (33.5) 63 (37.7)
Yes 257 (64.7) 153 (66.5) 104 (62.3)
Time of headache durin
menses, No (%) ° <0.001"
Three days before menses 155 (58.7) 147 (63.9) 8 (23.5)
The first two days of menses 70 (26.5) 64 (27.8) 6 (17.6)
Mid of menses 19 (7.2) 18 (7.8) 1(2.9)
After menses 20 (7.6) 1(0.4) 19 (55.9)
Headache attacks frequently
with menses in the current 5 (2-10) 8 (5-12) 5 (0-5) <0.001*
year, median (IQR)
Migraine symptoms. No (%)
Aggravated by movement 277 (69.8) 158 (68.7) 119 (71.3) 0.7%
Moderate—severe pain 290 (73) 167 (72.6) 123 (73.7) 0.9¢
Nausea without vomiting 269 (67.8) 160 (69.6) 109 (65.3) 0.4%
Photophobia 342 (86.1) 200 (87) 142 (85) 0.7¢
Prolonged izgptoms 72 397 (100) 230 (100) 167 (100) NA
Pulsatile pain 301 (75.8) 184 (80) 117 (70.1) 0.02*
Unilateral localization 318 (80.1) 187 (81.3) 131 (78.4) 0.5*
Vomiting 79 (19.9) 45 (19.6) 34 (20.4) 0.9¢
Aggravating factors, No. (%)
Foods 44 (11.1) 26 (11.3) 18 (10.8) 1¢
Menstruation 260 (65.5) 215 (93.5) 45 (26.9) <0.001*
Prolonged fasting 216 (54.4) 128 (55.7) 88 (52.7) 0.6
Sleep disturbances 325 (81.9) 189 (82.2) 136 (81.4) 0.9

Smells 1(0.3) — 1(0.6) 0.4
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Sounds 1(0.3) — 1(0.6) 0.4*
Stress 3(0.8) — 3(1.8) 0.1
Visual 2 (0.5) — 2(1.2) 0.2
HIT 6 score, median (IQR) 66 (62-68) 66 (63-69) 65 (61-68) 0.2
Migraine severity, No (%) 0.02*
Minimal (<50) 3(0.8) — 3(1.8)
Mild (50-55) 14 (3.5) 5(2.2) 9(5.4)
Moderate (56-59) 38 (9.6) 18 (7.8) 20 (12)
Severe (260) 342 (86.1) 207 (90) 135 (80.8)
MIDAS score, median (IQR) 14 (9-24) 15 (9-27) 13 (6-23) 0.3%
Migraine disability, No. (%) <0.001*
I-Little or no disability 55 (13.9) 17 (7.4) 38 (22.8)
II-Mild disability 84 (21.2) 58 (25.2) 26 (15.6)
[TI-Moderate disability 134 (33.8) 78 (33.9) 56 (33.5)
IV-Severe disability 124 (31.2) 77 (33.5) 47 (28.1)
Prophylaxis therapy, No.
0.8
(%)
No 368 (96.8) 214 (96.4) 154 (97.5)
Yes 12 (3.2) 8 (3.6) 4 (2.5)
Prophylaxis medications, 0.05*
No. (%)
Amitriptyline 4 (33.3) 2 (25) 2 (50)
Propranolol 2 (16.7) 2 (25) —
Topiramate 4 (33.3) 4 (50) —
Valproic acid 2 (16.7) — 2 (50)

BMI: Body-mass index; HIT-6: Headache Impact Test-6 questionnaire; MIDAS: Migraine Disability
Assessment questionnaire.

*Significant *Not Significant.

Among the 397 migraineurs 301 (76) were having Migraines with PMDD and one-quarter of
them were 97(24) without PMDD. Around three-fourths of migraineurs 288 (72.5%) had a very severe
form of headache during the episode of migraine. Nearly half of them 199 (50.1) have severe
headaches very often and one quarter 89 (22.4) will always be in severe form of headache episodes.
The majority 228 (57.5%) replied that they very often/always limit their ability to do usual daily
activities. Most of the participants 347 (87.8%) were when they felt a headache they preferred to lie
down for a while. In the fast four-week period around 169(45%) frequently tiered due to headaches.
Most of the participants 193 (48.7%) commonly had irritated moods due to the headache. Table 4.

Table 4. Headache Impact Test-6 (HIT-6™) questionnaire across the study participants.

Total Migraine with Migraine without
PMDD PMDD
Questions, No. (%) n=397 n=301 (75.8) n=96 (24.2) P value
1. When you have headaches, how often is the pain severe? 0.1
Never — — —
Rarely 11 (2.8) 6 (2) 5(5.2)
Sometimes 98 (24.7) 80 (26.6) 18 (18.8)
Very often 199 (50.1) 146 (48.5) 53 (55.2)
Always 89 (22.4) 69 (22.9) 20 (20.8)

2. How often do headaches limit your ability to do usual daily activities
including household work, work, school, or social activities?
Never 2 (0.5) 2 (0.7) —

0.08*
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Rarely 30 (7.6) 17 (5.6) 13 (13.5)
Sometimes 137 (34.5) 111 (36.9) 26 (27.1)
Very often 165 (41.6) 124 (41.2) 41 (42.7)
Always 63 (15.9) 47 (15.6) 16 (16.7)
3. When you have a headache, how often do you wish you could lie down? 0.4
Never 2 (0.5) 2(0.7) —
Rarely 4 (1) 2(0.7) 2(2.1)
Sometimes 44 (11.1) 30 (10) 14 (14.6)
Very often 131 (33) 102 (33.9) 29 (30.2)
Always 216 (54.4) 165 (54.8) 51 (53.1)
4. In the past 4 weeks, how often have you felt too tired to do work or daily 0.3¢
activities because of your headaches? '
Never 6 (1.5) 3(1) 3(3.1)
Rarely 36 (9.1) 26 (8.6) 10 (10.4)
Sometimes 186 (46.9) 137 (45.5) 49 (51)
Very often 131 (33) 103 (34.2) 28 (29.2)
Always 38 (9.6) 32 (10.6) 6(6.2)
5. In the past 4 weeks, how often have you felt fed up or irritated because of your 0.3
headaches?
Never 5 (1.3) 2(0.7) 3(3.1)
Rarely 38 (9.6) 26 (8.6) 12 (12.5)
Sometimes 161 (40.6) 115 (38.2) 46 (47.9)
Very often 134 (33.8) 109 (36.2) 25 (26)
Always 59 (14.9) 49 (16.3) 10 (10.4)
6. In the past 4 weeks, how often did headaches limit your ability to concentrate 0.1¢
on work or daily activities? '
Never 8(2) 3(1) 8 (4.8)
Rarely 27 (6.8) 19 (6.3) 11 (6.6)
Sometimes 163 (41.1) 122 (40.5) 79 (47.3)
Very often 153 (38.5) 120 (39.9) 50 (29.9)
Always 46 (11.6) 37 (12.3) 19 (11.4)

*Significant “Not Significant.

Out of the 397 migraineurs 167 (42%) were menstrual migraine victims and 230 (58%) were
having non-menstrual migraines. Most of the menstrual migraine victims at least 3 days in the last

three months were absent from their duties due to their menstrual migraines. The menstrual migraine

sufferers were more frequently absent from their social activities and family functions. Table 5.

Table 5. Headache Impact Test-6 (HIT-6™) questionnaire across study’s populations.

Total MM NMM
Questions, median (IQR) n=397 n=167 (42.1)n=230 (57.9) P value
On how many days in the last 3 months did you
- — -2
miss work or school because of your headaches? 0(0-9) 0(0-9) 0(0-2)
How many days in the last 3 months was your
productivity at work or school reduced by half or
more because of your headaches? 3 (1-5) 3 (1-6) 0 (0-5) 0.1#
(Do not include days you counted in question 1
where you missed work or school.)
On how many days in the last 3 months did you 4 (2-6) 407 3 (1-5) 0.1t

not do household work (such as housework,
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home repairs, and maintenance, shopping, caring
for children and relatives) because of headaches?

How many days in the last 3 months was your
productivity in household work reduced by half
or more because of headaches? 4 (2-6) 4 (2-6) 3 (1-5) 0.1*
(Do not include days you counted in question 3
where you did not do household work.)

On how many days in the last 3 months did you
miss family, social, or leisure activities because of 3 (1-5) 3 (1-5) 2 (0-4) 0.01*
your headaches?

MM: Menstrual migraine; NMM: Non-menstrual migraine.

a—Mood’s test with exact calculation

*Significant ~ “Not Significant.

Discussion:

In this study, Females with Menstrual Migraines reported more PMS symptoms than those with
non-menstrual Migraine. HIT-6 score and Migraine severity were not significant, the duration of
migraine attacks was almost equal in both the groups of women with menstrual Migraine and non-
menstrual Migraine, while MIDAS scores were higher among the self-reported Menstrual Migraine
compared to the non-menstrual Migraineurs. The overall prevalence of Migraine was 18.6% and the
menstrual migraine was 10.8%.

This study observed that a total of 2130, most participants 1733(81.4%) suffered from PMDD
without migraines, nearly 301 (14.1%) were suffering from migraine with Premenstrual symptoms,
and very minimal participants 96 (4.5%) had migraines without PMDD. The average age of the
participants was 28 years with an interquartile range of 22-40, among the Premenstrual migraineurs
were 33 years with a 24-40 years interquartile range, whereas non-MM Migraine is experienced in the
early ages 24 years (21-35 years). A similar study conducted by Chalmer MA et al also observed
similar findings that the women with MM mean age was 38.7 (8.7) years and women with non-MM
were 37.0 (9.2) years. (25) Another study by Vetvik KG et al. observed that more than 20% of female
migraineurs aged 30-34 years have migraines greater than 50% of migraineurs suffer migraine
attacks during menstruation. (26) Another study conducted by Tschudin et al. observed that around
age 35 years the peak premenstrual symptoms were observed. (27)

Among the 2130 participants, Migraine with PMDD 14.1% were higher than that of Migraine
without PMDD 4.5%. A similar study conducted by Yamada K et al. reported results aligned with
this study, 68.7% PMDD with migraine, and 57.8% had migraine without aura. (28) Of the 397
migraineurs, menstrual migraine (57.9%) sufferers were higher than that of non-menstrual migraine
(42.1%). A study conducted on the Taiwanese population reported a significantly 57.7% higher
prevalence of self-reported MM among migraineurs with PMS compared to 38.9% of migraineurs
without PMS. (29)

This study observed the prevalence among study participants, migraine 18.6%. a similar study
conducted by Witteveen H et al. also noted in concordance with this study, that the intervention and
control arm both had a family history of menstrual migraines around 75%. (30). and another study
by Muayqil T et al. reported migraine prevalence is 26.97%, with three times more common in
women. (31) Other studies conducted by Bamalan BA et al. (32), Balaha M et al (24), and Hanadi
Bakhsh et al. (23) on the Saudi population reported that 70% of the women with menstrual cycle-
related migraine headaches, the prevalence of PMS was 35.6% and 47.08% of females had PMS
respectively. The current study stated that Menstrual Migraine 10.79% and non-Menstrual Migraine
7.8%. among the migraineurs, the menstrual migraine was 57.9%. a similar study conducted by
Kjersti G Vetvik et al reported that menstrual migraines in women 7.6% prevalence and 22.0% in
female migraineurs. (20) Vetvik KG, study reported 34.8% prevalence among self-reported migraine,
and of the 34,8% migraineurs, 21% reported menstruation-related migraine in at least 2/3 menstrual
cycles. Pure menstrual migraine was 7.7% and 13.2% Menstrual Related Migraine. (33) In another
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study by MacGregor EA et al. reported 7.2% of the women had "menstrual” migraine. (34) In another
study conducted by Vetvik KG reported among the migraineur women 20-25% them affected with
Menstrual migraine in the general population, and 22-70% of the women reported menstrual
migraine among the persons who attended headache clinics. (35)

Among the 301 menstrual migraine sufferers majority of them, 68.4% were graduates, and the
non-MM group also the majority were graduates followed by high school-educated women. A study
conducted by Pavlovic JM et al. also observed menstrual migraine victims were bachelor’s degrees
(32.1%) followed by women educated up to high school (26.9%). (36) Of the migraine with PMDD
group, 45% of the participants were either overweight (29.6%) or obese (15%), and in migraines
without PMDD nearly 50% were either overweight or Obese. Out of 230 menstrual migraineurs, more
than half of the participants 122(53%) were either overweight 35.2% or obese (17.8%). Whereas among
167 Non-menstrual migraines, only 36.2% were either overweight (19.9%) or obese (16.3%). It shows
that BMI increases the Menstrual migraine attack, and the prevalence is also increasing. In a study
conducted by Peterlin BL et al. and Pavlovi¢ JM et al. also observed similar findings. In Peterlin BL
et al study among reproductive-age women with abdominal obesity, the risk of severe migraine is
increased by approximately 39%, (OR 1.39; CI: 1.25-1.56). (37) In Pavlovic JM study the menstrual
migraine is associated with high BMI, in Obese the MM prevalence was 39.8%, and in overweight
30.1%. (36) A Family history of Headaches is positively associated with both menstrual migraines
62.8% and non-menstrual migraines 70.8%, whereas PMDD without migraine is only 49%. A study
conducted by Russell MB et al. observed that menstrual migraine is more common with the family
history the menstrual migraine victims frequently had 2 or more relatives with migraine than other
types of migraine. (38)

In most of the studies, menstrual migraineurs reported the headache attacks started two days
before menstruation 40% and around one-fifth (17.8%) reported continued headaches during the first
three days of menstruation also. Earlier studies have noted an increased risk of migraine and
menstrual migraine among women with PMS. (39) Women with MM in this study stated nearly 8(5-
12) attacks this year with the menstrual cycle. around 73% of them reported moderate to severe pain,
nausea 68%, photophobia 86.1%. a higher impact of migraine in terms of higher HIT-scores 66(63-69),
more migraine days, and longer duration of attacks, PMS symptoms were similarly common in
women with and without MM. nearly more than half of the menstrual migraineurs were very often
they were unable to deliver their protein activities like personal home activities, and academic and
occupational activities, and their productivity reduced to half in the last 3 months in nearly 4 (2-6)
days. A study conducted by Balah M et al on the Saudi population also stated similar findings that
migraine during menstruation leads to poor concentration, cyclical absence to the college, and not
performing the homework task. (24) This might indicate some other different pathophysiologic
mechanisms underlying MM and PMS.

This study observed that menstrual migraine attacks were aggravated by sleep disturbances at
86.4%, followed by menstruation at 70%, movements at 67.7%, fasting at 60.1%, food at 11.6%, and
other due to sensation at 0.6%. a study conducted by Bamalan BA et al. (32) on the Saudi population
reported in alignment with these study findings, the most frequently observed trigger factor was 94%
deprivation of sleep, 81.6% stress and anxiety, menstruation 70%, hunger 62.3%. Another similar
study conducted by Moy G et.al observed that some of the menstrual migraineurs experienced
cutaneous allodynia. (40) This study observed that 12(5.2%) women reported that they are using
antipsychotic (SSRI) drugs as migraine prophylaxis. This study has not determined the possible
comorbid psychiatric illness and use of antipsychotic drugs other than migraine. Another study by
Witteveen H et al. noted that the MM attacks were aggravated by physical activity at 63.6% among
menstrual migraineurs. (30)

Limitations

The main limitation of this study is that the result mainly depends on the self-reporting criteria
to diagnose the health condition under the study. The method of classifying women based on the
MM Diary data over several months would be ideal. Since most of the victims were literate, they did
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not note the data was not available, so the authors relied on self-reported data, this study believed
that the self-reported data likely mirrored image of the image of information gathered in clinical
settings. This study followed the ICD-10 criteria for the diagnosis of menstrual migraine “migraine
attacks happening more frequently two days before or during menses”, without considering the rate
of occurrences with menstruation.

Conclusions and recommendations:

This community-based study of Saudi reproductive-aged women is representative of the Saudi
Arabian population. This study's results are purely based on the self-report migraine attacks among
reproductive-age women and their association with the menstrual cycle. These migraine attacks
during the menstrual cycle cause the impairment of their social and physical ability to perform their
routine household activities, and academic activities and unable to fulfill their professional
commitments. To better understand the MM and nMM large prospective studies are required to plan
for the best management methods of the MM and nMM cases and as a result, reduce the burden of
migraine-related physical and psychological health problems.
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