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Abstract: One out of every five women of reproductive age suffers from migraine. Although
headaches subside in most women during pregnancy, attacks continue and even worsen in some
women. Pregnant women try to relieve pain with medication or non-pharmacological treatment
methods. This descriptive and cross-sectional study was conducted to determine the incidence
of migraine attacks in pregnant women diagnosed with migraine and the ways they cope with
headaches. The study included 191 pregnant women who were diagnosed with migraine in the
pre-pregnancy period. McNemar analysis was performed to test the relationship between descriptive
statistical methods and categorical variables when the data were analyzed. The mean gestational
age of the participants was 28.31 ± 8.64 weeks, and their mean age at the onset of migraine was
20.74 ± 5.63 years. The comparison of the duration, frequency, and severity of headaches suffered
before and during pregnancy demonstrated that there were statistical differences between them
(p < 0.05). The frequency of using methods such as taking painkillers, resting in a dark room, and
having cold application and massage to relieve headaches before pregnancy decreased statistically
significantly during pregnancy (p < 0.05). As a result, the frequency and severity of migraines decrease
during pregnancy. The tendency to resort to pharmacological or non-pharmacological methods used
to relieve headaches decreases during pregnancy. Although migraine has many adverse effects on
pregnancy, pregnant women do not demand satisfactory information from health professionals about
migraine headaches during pregnancy.

Keywords: pregnancy; migraine; headache; coping

1. Introduction

Headache disorders are among the most common and disabling conditions world-
wide [1,2]. Migraine, on the other hand, ranks second among the causes of disability and
first among women under the age of 50 [3]. According to the comparison of white, black,
and Hispanic people in terms of the prevalence of migraine or severe headache, the highest
prevalence was among Native Americans and Alaska Natives (18.4%), and the lowest
prevalence was among Asians (11.3%). The prevalence of migraine in the United States
is 9.7% in men and 20.7% in women [4]. According to the results of studies conducted
in Turkey, the prevalence of migraine is approximately 15% [5,6]. Although headache
diseases do not lead to mortality, the pain experienced by people deteriorates their quality
of life, reduces the workforce, and imposes a serious economic burden on society. During a
headache attack, some people are unable to do their jobs and stop working, while others
continue to work, but their productivity decreases by more than 50% [7–9]. Migraine
headaches occur in attacks, and these attacks can last between 4 and 72 h in adults. The
pain is often localized to one side of the head, but may also occur in the whole head. The
pain that radiates from the nape or around the eyes is usually throbbing and restricts or
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prevents sufferers from doing their activities of daily living. Sufferers also experience
nausea and vomiting, and discomfort from light and smell [10,11].

While the prevalence of migraine does not vary between the sexes in childhood, it
increases sharply in women as adolescence begins. Migraine increases more prominently
in women during childbearing, which is probably associated with changes in the levels
of estrogen and progesterone hormones [12,13]. However, the specific mechanism is not
entirely clear. It is stated that there are changes in headaches during menarche, menstrua-
tion, pregnancy, menopause, and oral contraceptive use, because all these conditions lead
to a change in the estrogen level [14]. The increase in estrogen levels during pregnancy is
reported as a factor that reduces headaches or causes them to disappear [12]. It is stated
that in the first trimester of pregnancy, sudden hormonal changes increase headaches, and
that in the second trimester, headaches decrease in 70–80% of women due to the increase in
the estrogen level [12,13,15]. Especially in the second and third trimesters, many women
with migraines have fewer headaches due to the stabilization of estrogen levels, increase
in endorphin levels, and relaxation in the muscles; however, 4–8% of pregnant women
with migraines may have worse headaches, and 10% of them have the first attack during
pregnancy [13,15].

Migraine during pregnancy is associated with adverse outcomes in the mother and
newborn, including pregnancy-induced hypertensive disorders, low birth weight, and
preterm birth [16–20]. As was reported in a study conducted in Denmark, low birth weight,
preterm birth, and cesarean delivery rates were higher in pregnant women suffering
migraine, and in babies born to women with migraine, the duration of hospitalization was
longer and respiratory problems were more common [21]. Therefore, controlling migraine
attacks during pregnancy is of great importance.

The effects of most of the drugs used in the treatment of migraine on fetal develop-
ment and pregnancy outcomes have not been adequately studied due to ethical concerns.
Non-pharmacological techniques and treatments are the first-line treatment for women
with mild migraines during pregnancy. In order to reduce migraine-related concerns
during pregnancy, the use of non-pharmacological methods should be maximized. To do
so, pregnant women should be encouraged to receive counseling services and to make
lifestyle changes such as improving sleep duration and quality, having regular nutrition,
consuming water or other liquids adequately, doing physical activity, and applying relax-
ation techniques. Here, the aim is to start these techniques in the pre-pregnancy period
and to use them during pregnancy as early as possible. When non-pharmacological treat-
ment is insufficient, it is stated that the use of behavioral techniques in combination with
pharmacological treatments would be more effective [11,19,22,23]. Among the safe drugs
that can be used in the acute treatment of migraine during pregnancy are acetaminophen
(paracetamol), metoclopramide, and diphenhydramine (antiemetic and antihistaminic).
Among non-steroidal anti-inflammatory drugs, the most reliable one is ibuprofen. In cases
where analgesics do not work, triptanes are recommended [23–25].

Considering the high prevalence of migraine in the reproductive years and the negative
effects of migraine on pregnancy, evaluation of the frequency of attacks in pregnant women
with migraine gains importance. In the present study, we investigated the frequency of
migraine attacks in pregnant women diagnosed with migraine and their ways of coping
with headache.

2. Materials and Methods
2.1. Design and Setting

The study was carried out as a descriptive and cross-sectional study in order to
determine the incidence of migraine attacks in pregnant women and the ways they used to
cope with migraine.
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2.2. Study Population and Sample

The population of the study carried out between October 2019 and September 2021
included pregnant women who presented to the Obstetrics Outpatient Clinic of the Ege
University Medical Faculty Hospital, Department of Obstetrics and Gynecology. The
number of pregnant women presenting to the obstetrics outpatient clinic of Ege University
Medical Faculty Hospital in one year is approximately 7500. The sample size of the study
was calculated as 190 in the Statcalc (EpiInfo Version 6) program, and 191 pregnant women
were reached.

The inclusion criteria taken into account in determining the pregnant women to be
included in the study sample were as follows:

• Having been diagnosed with migraine before pregnancy;
• Being in the second or trimester of pregnancy;
• Volunteering to participate in the study.

All the pregnant women who presented to the obstetrics clinic and were in their 2nd
and 3rd trimesters were asked whether they had been diagnosed with migraine before
pregnancy. Of them, those who answered “yes” were informed about the study, and
those who volunteered to participate were included in the study. Migraine diagnosis and
migraine type were evaluated in accordance with the headache criteria of the International
Headache Society (IHS). Those who did not meet the migraine criteria were excluded from
the study.

2.3. Ethical Issues

The present study was conducted in accordance with the principles of the Declaration
of Helsinki. Before the study was conducted, ethical approval was obtained from the
Clinical Research Ethics Committee of the Ege University Faculty of Medicine (Protocol
Number: 19-9.1T/22). Permission to collect data from the participating pregnant women
was obtained from the Faculty of Medicine, Department of Obstetrics and Gynecology.
Pregnant women participating in the study were informed about the purpose and scope of
the study, and their written informed consent was obtained.

2.4. Data Acquisition

The Sociodemographic and Obstetric Characteristics Questionnaire and the Migraine
Headache Characteristics Determination Form were used to collect the study data. The
data collection tools were administered to pregnant women diagnosed with migraine who
met the inclusion criteria between October 2019 and September 2021. During the data
collection process, the face-to-face interview technique was used.

According to the Migraine Diagnostic Criteria given in the International Classification
of Headache Disorders 3rd edition, pregnant women were asked about the type of migraine
they had before using the “Migraine Headache Characteristics Determination Form”, and
the presence and type of migraine were confirmed in accordance with the International
Classification of Headache Disorders 3rd edition, which is the latest classification of the
International Headache Society [15].

Sociodemographic and obstetric characteristics questionnaire: The form developed by
the authors in line with the literature [4,26–29] includes 9 items questioning the sociodemo-
graphic and obstetric characteristics of the participants.

Migraine headache characteristics determination form: This form developed by the
authors in line with the literature in order to investigate the characteristics of headaches
suffered by the participants before and during pregnancy [6,29–32] includes 23 questions
(age at the diagnosis of migraine, family history of migraine, frequency, duration, severity
of headache before and during pregnancy, onset of headache, what is done to relieve
headache, amount of analgesics taken, factors triggering headache, receiving information
from healthcare professionals about how to cope with migraine pain), whether the person
regularly visits the physician for migraine treatment, etc.).
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2.5. Statistical Analysis

The SPSS 26 (Statistical Package for Social Sciences) program was used for the statistical
analysis of the data. McNemar analysis was performed to test the relationship between
descriptive statistical methods (minimum and maximum values, arithmetic mean, standard
deviation) and categorical variables in the analysis of the data.

3. Results

The mean age of the participating pregnant women was 29.72 ± 5.51 (min: 18; max:
42) years. Of them, all were married; 30.9% were high school graduates; and 74.3% were
not working in a paid job. Their mean gestation age was 28.31 ± 8.64 (min: 14; max: 41)
weeks. The mean number of pregnancies they had was 2.46 ± 1.43 (min: 1; max: 9). The
mean number of births they gave was 1.01 ± 1.01 (min: 0; max: 4). The mean number of
living children they had was 0.99 ± 0.96 (min: 0; max: 4). Of the participating pregnant
women, 40.3% were in the second trimester and 59.7% were in the third trimester of their
pregnancies. The most common diseases in pregnant women with migraine are gestational
diabetes, preeclampsia, and abortion (Table 1).

Table 1. Obstetric characteristics of the participating pregnant women.

Obstetric Characteristics Mean ± SD/n (%)

Mean gestational age (weeks) 28.31 ± 8.64
Mean number of pregnancies 2.46 ± 1.43
Mean number of births 1.01 ± 1.01
Mean number of living children 0.99 ± 0.96

Pregnancy trimesters Second trimester 77 (40.3)
Third trimester 114 (59.7)

Having sickness during pregnancy Yes 39 (20.4)
No 152 (79.6)

Name of the sickness *

Imminent abortion 5 (2.6)
Premature birth risk 3 (1.6)
Hyperemesis
gravidarum 2 (1.0)

Placenta previa 3 (1.6)
RH incompatibility 2 (1.0)
Preeclampsia 5 (2.6)
Gestational diabetes 8 (4.2)
Urinary tract infection 5 (2.6)
Hypothyroidism 1 (0.5)
Hyperthyroidism 2 (1.0)
Cholestasis 1 (0.5)
Toxoplasmosis 1 (0.5)
Rubella 1 (0.5)
COVID-19 2 (1.0)

* Some of the participating pregnant woman had more than one disease during pregnancy.

The mean age of the participating pregnant women when they first had migraines
was 20.74 ± 5.63 (min: 8; max: 37) years. Of them, 82.2% were diagnosed with migraine
without aura; 56.5% stated that the headache started slowly; 75.4% stated that the pain was
continuous; and 53.4% stated that they had at least one family member who had migraine.
The location of the headache was unilateral in 84.8% of the pregnant women (Table 2).
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Table 2. Pre-pregnancy migraine headache-related characteristics of the women participating in the
study.

Migraine Headache-Related Characteristics n (%)

Mean age at the onset of migraine 20.74 ± 5.63

Migraine type Migraine without aura 157 (82.2)
Migraine with aura 34 (17.8)

How the migraine begins
Suddenly 62 (32.5)
Gradually 108 (56.5)
Erratically 21 (11.0)

Duration of the headache
Continuous 144 (75.4)
Varying 47 (24.6)

Location of the headache
Unilateral 162 (84.8)
Bilateral 13 (6.8)
Others 16 (8.4)

Time of aura Before the pain 11 (32.4)
During the pain 22 (64.7)
After the pain 1 (2.9)

Family history of migraine Yes 102 (53.4)
No 89 (46.6)

While the trigger of migraine headaches was stress for 91.6% of pregnant women, it
was noise and sound for 77.5% of them, insomnia for 77.0% of them, and bright light for
76.4% of them (Table 3).

Table 3. Factors triggering pre-pregnancy migraine headaches in the women participating in the
study.

Factors Triggering Migraine Headaches n (%)

Stress
Yes 175 (91.6)
No 16 (8.4)

Noise/sound
Yes 148 (77.5)
No 43 (22.5)

Insomnia
Yes 147 (77.0)
No 44 (23.0)

Bright light Yes 146 (76.4)
No 45 (23.6)

Hunger Yes 136 (71.2)
No 55 (28.8)

Humidity/heat/cold air Yes 118 (61.8)
No 73 (38.2)

Menstruation
Yes 71 (37.2)
No 120 (62.8)

Foods and beverages Yes 49 (25.7)
No 142 (74.3)

Of the participating pregnant women, 45.0% were anxious about migraine headaches
during pregnancy, 66.0% stated that their headaches decreased during pregnancy, and
the rates of the participants who did not have regular doctor checks regarding migraine
treatment before and during pregnancy were 86.4% and 98.4%, respectively (Table 4).
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Table 4. Pregnancy and migraine-related experiences.

Migraine-Related Experiences n (%)

Concern about experiencing migraine headaches
during pregnancy

Yes 86 (45.0)
No 105 (55.0)

Change in the severity of headaches during pregnancy
Decreased 126 (66.0)
Remained the same 28 (14.7)
Increased 37 (19.3)

Receiving information from healthcare professionals
about how to cope with migraine pain during pregnancy

Yes 26 (13.6)
No 165 (86.4)

Having regular doctor check-ups due to the diagnosis of
migraine in the pre-pregnancy period

Yes 26 (13.6)
No 165 (86.4)

Having regular doctor check-ups due to the diagnosis of
migraine during pregnancy

Yes 3 (1.6)
No 188 (98.4)

A statistically significant difference was determined between the pre-pregnancy period
and the pregnancy period in terms of the frequency, duration, and severity of headaches
(p < 0.05) (Table 5).

Table 5. Comparison of headache-related characteristics of the participating pregnant women before
and during pregnancy.

Frequency of Headaches
More Than Once a

Month
during Pregnancy

Once a Month and Less
Often Than Once a

Month during
Pregnancy

Total (n)

More than once a month before
pregnancy 53 63 116

X2 = 14.606 *
p = 0.000 **

Once a month and less often
than once a month before

pregnancy
14 61 75

Total 67 124 191

Severity of Headaches No pain and mild pain
during pregnancy

Severe and very severe
pain during pregnancy Total (n)

X2 = 14.194 *
p = 0.000 **

Mild pain before pregnancy 41 12 53

Severe and very severe pain
before pregnancy 65 73 138

Total 106 85 191

* X2
McNemar ** p < 0.05.

A statistically significant difference was determined between the pre-pregnancy period
and the pregnancy period in terms of using pain relief methods such as analgesics, resting
in a dark room, sleeping, applying cold to the head, and having a massage (head and neck)
(p < 0.05) (Table 6).

Table 6. Comparison of the methods used to relieve headaches before and during pregnancy.

Using Analgesics before Pregnancy
Using Analgesics during Pregnancy

Yes No Total (n)

X2 = 10.246 *
p = 0.000 **

Yes 48 106 154
No 2 35 37
Total 50 141 191
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Table 6. Cont.

Resting in a Dark Room Before Pregnancy
Resting in a Dark Room During Pregnancy

X2 = 62.161 *
p = 0.000 **

Yes No Total (n)

Yes 126 32 158
No 3 30 33
Total 129 62 191

Sleeping Before Pregnancy
Sleeping During Pregnancy

Yes No Total (n)

X2 = 80.887 *
p = 0.000 **

Yes 109 29 138
No 4 49 53
Total 113 78 191

Cold Application Before Pregnancy
Cold Application During Pregnancy

Yes No Total (n)

X2 = 1.008 *
p = 0.027 **

Yes 40 16 56
No 5 130 135
Total 45 146 191

Having Massage Before Pregnancy
Having Massage During Pregnancy

Yes No Total (n)

X2 = 80.708 *
p = 0.000 **

Yes 81 33 114
No 4 73 77
Total 85 106 191

* X2
McNemar ** p < 0.05.

Of the other methods mentioned in Table 7, the ones used to relieve pain before and
during pregnancy were applying pressure to the forehead by tying a scarf tight around
the head and rubbing peppermint oil, cologne, and migraine stones on the forehead and
temples (Table 7).

Table 7. Other methods used to relieve headaches before and during pregnancy.

Before Pregnancy During Pregnancy

Applying pressure to the forehead by tying a scarf tight around the head 9 (4.7) 5 (2.6)
Rubbing peppermint oil on the forehead and temples 9 (4.7) 4 (2.1)
Rubbing cologne on the forehead and temples 6 (3.0) 3 (1.5)
Rubbing migraine/menthol stones on the forehead and temples 5 (2.6) 5 (2.6)
Having herbal tea 5 (2.6) 1 (0.5)
Acupuncture 2 (1.0) -
Consuming caffeine 1 (0.5) 2 (1.0)
Bloodletting (withdrawing blood from a person’s veins for therapeutic reasons) 1 (0.5) -
Oxygen therapy 1 (0.5) -

4. Discussion

Migraine usually begins during childhood or adolescence. From the reproductive age
onwards, its prevalence in women increases compared to men [30,32–35]. In the present
study, the mean age of the participants at the onset of migraine was similar to that in the
literature. Of the pregnant women who participated in our study, 53.4% stated that they
had a family history of migraine in at least one of their family members. Migraine is a
familial disease [36–38]. As reported in several studies, the prevalence of a family history
of migraine in patients with migraine ranges from 33.1 to 78.3%, which is consistent with
our findings [29,39–44].

Evidence indicating that there is a relationship between migraine during pregnancy,
preterm birth risk, and vascular diseases such as gestational hypertension and preeclampsia
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is available [18,45–48]. In our study, we determined that 20.4% of the pregnant women
had at least one disease in their current pregnancy. Of them, eight were diagnosed with
gestational diabetes, five with imminent abortion, five with preeclampsia, five with urinary
tract infection, three with preterm birth threat, and three with placenta previa.

Of the pregnant women who participated in our study, 82.2% were diagnosed with
migraine without aura. Since the criteria for migraine without aura include unilateral
headaches, the majority of the participants in the study had unilateral headaches. In
studies, the most common complaints were migraine without aura [26,49–51] and unilateral
headache [29,52,53]. One of the migraine criteria of the International Headache Society is
throbbing pain [1]. As in the present study, in many studies, women defined the character
of the pain as throbbing [27,39,52,54].

In many cross-sectional and clinical studies, stress, changes in the menstrual cycle,
weather changes, sleep disorders, alcohol, and some foods are shown as triggering factors
for migraine attacks, and it is recommended that sufferers stay away from these triggers [55].
In our study, as in the literature, according to the statements of the participating pregnant
women, stress, insomnia, noise/sound, bright light, and hunger were the factors triggering
migraine headaches the most.

If a pregnant woman has a headache complaint, the priority should be the separation
of the primary causes (such as migraines, tension headaches, and cluster headaches) from se-
rious secondary causes (such as preeclampsia and cerebral vein thrombosis) [56]. Pregnancy
is considered a positive period for women with migraine, as it eliminates the fluctuation of
hormone levels, which is a leading triggering factor for migraine attacks [57,58].

Both prospective studies conducted during pregnancy and retrospective studies per-
formed at the end of the third trimester or shortly after delivery in women with migraine
showed that in 30–80% of the patients, the frequency and severity of attacks of migraine
headaches decreased [12,41,59–61]. Such a decrease is more common, especially in those
with migraine without aura [59,62,63]. A statistically significant difference was determined
between the pre-pregnancy and pregnancy periods in terms of the frequency and severity
of headaches suffered by the participants. Our result that headaches subside in the second
and third trimesters of pregnancy is consistent with the results of other studies in the
literature [41,54,64].

The review of the results obtained from the controls related to migraine of the partici-
pating pregnant women demonstrated that of them, 13.6% received information about how
to cope with migraine pain during pregnancy, and 13.6% and 1.6% had regular controls
for migraine treatment before and during pregnancy, respectively. The rate of receiving
information from healthcare professionals about migraine before and during pregnancy,
and the rate of having regular medical check-ups for migraine treatment are low, both in
other studies and in the present study [46,52,65,66]. The low rates obtained in the present
study can be explained by the fact that headaches decrease during pregnancy and that
the study was carried out during the COVID-19 pandemic. The comparison of the pre-
pregnancy and pregnancy periods revealed a significant difference in the use and amount of
analgesics. This decrease is thought to result from the fact that drug use is avoided during
pregnancy and that the frequency of headaches decreases. In migraine management, it is
recommended that lifestyle changes such as sleep hygiene, exercise, and stress management
be made and that factors that trigger attacks be avoided [67,68]. Evidence accumulated in
recent years has revealed that the regular use of non-pharmacological treatment methods
such as biofeedback and muscle relaxation can provide a 45–60% reduction in the frequency
and severity of migraine [25,69,70]. In several studies, the effectiveness of acupuncture in
the treatment of migraine has been demonstrated. In the Cochrane Collaboration review,
which included 22 randomized controlled trials, it was stated that acupuncture was at least
as effective as prophylactic drug therapy and that it had fewer side effects [71]. In studies
in which the effect of using acupuncture in migraine prophylaxis during pregnancy and in
reducing the intensity and frequency of migraine attacks, nausea, and vomiting in the first
trimester was investigated, it was concluded that acupuncture was safe and effective [71,72].
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In the present study, only two pregnant women stated that they underwent acupuncture in
the pre-pregnancy period; however, they did not undergo this method during pregnancy.
There was a statistically significant difference between the pre-pregnancy and pregnancy
periods in terms of using the most common coping methods, such as resting in a dark room,
sleeping, and having cold applications and massages. The methods used less frequently
by the pregnant women were applying pressure to the forehead by tying a scarf tight
around the head, rubbing peppermint oil and migraine/menthol stones on the forehead
and temples, and consuming herbal tea. Although there is no evidence on whether they
are safe to use in pregnancy, of the herbal products, chamomile and peppermint were used
more frequently [73–75]. However, our search for studies in which the use of peppermint
and other aromatic oils during pregnancy is safe revealed a gap in the literature. In line
with these findings, we can say that more studies investigating the effectiveness of non-
pharmacological methods in the management of migraine symptoms during pregnancy
should be conducted.

5. Conclusions

Although migraine has several adverse effects on pregnancy, both pregnant women
and health professionals (gynecologists, obstetricians, and midwives) mostly focus on fetal
health or other health problems of the mother. Pregnant women do not demand satisfactory
information from health professionals about migraine headaches during pregnancy. There-
fore, migraine should also be included in the risk assessment during pregnancy. Health
professionals should inform pregnant women about migraines and encourage them to
obtain information.

In addition, pregnant women should be informed about healthy lifestyle changes
(regular diet, adequate sleep, stress management, exercise, and smoking cessation) and
evidence-based pain relief methods (acupuncture and relaxation methods), which can
reduce the frequency of migraine attacks. It may be recommended to conduct more studies
on the effectiveness of the methods (migraine stones, peppermint oil, and herbal tea
consumption) that pregnant women use during pain.

Limitations of the Study

Because the present study was cross-sectional, the data obtained are applicable only to
the period when the study was conducted and may vary over time. The study was carried
out with women in the second and third trimesters of their pregnancy, and we compared
these periods with the pre-pregnancy period. The questions about the pre-pregnancy
period were retrospective and included evaluation based on the memory factor, which
constituted another limitation.
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M., Üçler, S., Karlı, N., Siva, A., Eds.; Galenos Publisher: Istanbul, Turkey, 2018; pp. 67–75. Available online: https://www.
noroloji.org.tr/TNDData/Uploads/files/bas%CC%A7ag%CC%86r%C4%B1s%C4%B1%20kitab%C4%B1%20ic.pdf (accessed on
25 December 2022).

16. MacGregor, E.A. Migraine in pregnancy and lactation. Neurol. Sci. 2014, 35 (Suppl. 1), 61–64. [CrossRef]
17. Wabnitz, A.; Bushnell, C. Migraine, cardiovascular disease, and stroke during pregnancy: Systematic review of the literature.

Cephalalgia 2015, 35, 132–139. [CrossRef]
18. Grossman, T.B.; Robbins, M.S.; Govindappagari, S.; Dayal, A.K. Delivery outcomes of patients with acute migraine in pregnancy:

A retrospective study. Headache J. Head Face Pain 2017, 57, 605–611. [CrossRef]
19. Afridi, S.K. Migraine: Navigating the hormonal minefield. Pract. Neurol. 2019, 20, 115–121. [CrossRef]
20. Aukes, A.M.; Yurtsever, F.N.; Boutin, A.; Visser, M.C.; de Groot, C.J.M. Associations between migraine and adverse pregnancy

outcomes. Obstet. Gynecol. Surv. 2019, 74, 738–748. [CrossRef]
21. Skajaa, N.; Szépligeti, S.K.; Xue, F.; Sørensen, H.T.; Ehrenstein, V.; Eisele, O.; Adelborg, K. Pregnancy, birth, neonatal, and postnatal

neurological outcomes after pregnancy with migraine. Am. Headache Soc. 2019, 59, 869–879. [CrossRef]
22. Ovadia, C. Prescribing for pregnancy: Managing chronic headache and migraine. Drug Ther. Bull. 2020, 59, 152–156. [CrossRef]

[PubMed]
23. Burch, R. Epidemiology and treatment of menstrual migraine and migraine during pregnancy and lactation: A narrative review.

Headache J. Head Face Pain 2019, 60, 200–216. [CrossRef] [PubMed]
24. Ducros, A.; de Gaalon, S.; Roos, C.; Donnet, A.; Giraud, P.; Guégan-Massardier, E.; Lantéri-Minet, M.; Lucas, C.; Mawet, J.;

Moisset, X.; et al. Revised guidelines of the French headache society for the diagnosis and management of migraine in adults.
Part 2: Pharmacological treatment. Rev. Neurol. 2021, 177, 734–752. [CrossRef] [PubMed]

25. Gaalon, S.D.; Donnet, A. Headaches during pregnancy. Rev. Neurol. 2021, 177, 195–202. [CrossRef]
26. Aygül, R.; Deniz, O.; Guzelcik, M.; Aslan, S. Sociodemographic profile of patients with migraine. Ataturk Univ. Med. J. 2001, 33,

91–96.
27. Bigal, M.E.; Liberman, J.N.; Lipton, R.B. Age-dependent prevalence and clinical features of migraine. Neurology 2006, 67, 246–251.

[CrossRef]
28. Bagley, C.L.; Rendas-Baum, R.; Maglinte, G.A.; Yang, M.; Varon, S.F.; Lee, J.; Kosinski, M. Validating migraine-specific quality of

life questionnaire v2.1 in episodic and chronic migrainehead. Am. Headache Soc. 2011, 52, 409–421. [CrossRef]

https://doi.org/10.1177/0333102417738202
https://doi.org/10.1016/S1474-4422(18)30322-3
https://www.ncbi.nlm.nih.gov/pubmed/30353868
https://doi.org/10.1186/s10194-020-01208-0
https://www.ncbi.nlm.nih.gov/pubmed/33267788
https://doi.org/10.1111/head.13281
https://www.ncbi.nlm.nih.gov/pubmed/29527677
https://doi.org/10.1620/tjem.206.51
https://doi.org/10.19161/etd.390319
https://doi.org/10.1016/j.mayocp.2020.06.053
https://doi.org/10.21203/rs.3.rs-89348/v1
https://doi.org/10.1038/s41582-021-00544-2
https://doi.org/10.25077/aoj.4.2.251-260.2020
https://doi.org/10.1046/j.1526-4610.1999.3909625.x
https://www.ncbi.nlm.nih.gov/pubmed/11279958
https://doi.org/10.1186/s13643-021-01618-4
https://www.noroloji.org.tr/TNDData/Uploads/files/bas%CC%A7ag%CC%86r%C4%B1s%C4%B1%20kitab%C4%B1%20ic.pdf
https://www.noroloji.org.tr/TNDData/Uploads/files/bas%CC%A7ag%CC%86r%C4%B1s%C4%B1%20kitab%C4%B1%20ic.pdf
https://doi.org/10.1007/s10072-014-1744-2
https://doi.org/10.1177/0333102414554113
https://doi.org/10.1111/head.13023
https://doi.org/10.1136/practneurol-2019-002332
https://doi.org/10.1097/OGX.0000000000000738
https://doi.org/10.1111/head.13536
https://doi.org/10.1136/dtb.2021.000031
https://www.ncbi.nlm.nih.gov/pubmed/34413163
https://doi.org/10.1111/head.13665
https://www.ncbi.nlm.nih.gov/pubmed/31579938
https://doi.org/10.1016/j.neurol.2021.07.006
https://www.ncbi.nlm.nih.gov/pubmed/34340810
https://doi.org/10.1016/j.neurol.2020.05.012
https://doi.org/10.1212/01.wnl.0000225186.76323.69
https://doi.org/10.1111/j.1526-4610.2011.01997.x


Healthcare 2023, 11, 2070 11 of 12

29. Frederick, I.O.; Qiu, C.; Enquobahrie, D.A.; Aurora, S.K.; Peterlin, B.L.; Gelaye, B.; Williams, M.A. Lifetime prevalence and
correlates of migraine among women in a pacific northwest pregnancy cohort study. Headache J. Head Face Pain 2014, 54, 675–685.
[CrossRef]

30. Luleci, A. Investigation of Migraine Prevalence in Women of Fertility Age in Maltepe District. Ph.D. Thesis, Dr. Lütfi Kırdar
Kartal Training and Research Hospital Neurology Clinic, Istanbul, Turkey, 2004.

31. Allais, G.; Rolando, S.; De Lorenzo, C.; Manzoni, G.C.; Messina, P.; Benedetto, C.; d’Onofrio, F.; Bonavita, V.; Bussone, G. Migraine
and pregnancy: An internet survey. Neurol. Sci. 2013, 34, 93–99. [CrossRef]

32. Dikici, S.; Baltaci, D.; Yilmaz, A.; Sayi, S.; Kara, I.H. To determine the characteristics of headache and the factors that may be
effective in adult patients admitted to a primary health care center. Dicle Med. J. 2012, 39, 35–41. [CrossRef]

33. Victor, T.W.; Hu, X.; Campbell, J.C.; Buse, D.C.; Lipton, R.B. Migraine prevalence by age and sex in the United States: A life-span
study. Cephalalgia 2010, 30, 1065–1072. [CrossRef]

34. Böttcher, B.; Kyprianou, A.; Lechner, C.; Kößler, M.; Heinz-Erian, E.; Neururer, S.; Azim, S.A.; Wildt, L.; Toth, B.; Baumann, M.;
et al. Manifestation of migraine in adolescents: Does it change in puberty? Eur. J. Paediatr. Neurol. 2020, 26, 29–33. [CrossRef]
[PubMed]

35. Lupi, C.; Negro, A.; Gambassi, E.; Susini, T.; Geppetti, P.; Benemei, S. Medicines for headache before and during pregnancy:
A retrospective cohort study (ATENA study). Neurol. Sci. 2021, 42, 1895–1921. [CrossRef] [PubMed]

36. Cimen Atalar, A.; Yalin, O.O.; Aslan, H.; Baykan, B. What is the effect of having a family history of migraine on migraine
characteristics? Pain 2019, 31, 113–121. [CrossRef]

37. Baykan, B. Headache and genetics. Turk. J. Neurol. 2006, 12, 253–268.
38. Sutherland, H.G.; Albury, C.L.; Griffiths, L.R. Advances in genetics of migraine. J. Headache Pain 2019, 20, 72. [CrossRef]
39. Deniz, A.O. Investigation of Headaches before and during Pregnancy. Master’s Thesis, Afyon Kocatepe University, Institute of

Health Sciences, Department of Obstetrics and Gynecology Nursing, Afyonkarahisar, Turkey, 2011.
40. Sentürk, B. The Role of the Menstrual Cycle in Women with Migraine and the Effect of Migraine on Quality of Life. Master’s

Thesis, Istanbul University, Institute of Health Sciences, Department of Gynecology and Nursing, Istanbul, Turkey, 2013.
41. Iskender, M. Cronic Evaluation of the Course of Headaches during Pregnancy. Ph.D. Thesis, Gazi University, Faculty of Medicine,

Department of Neurology, Ankara, Turkey, 2014.
42. Sufrinko, A.; McAllister-Deitrick, J.; Elbin, R.J.; Collins, M.W.; Kontos, A.P. F amily history of migraine is associated with

posttraumatic migraine symptoms following sport-related concussion. J Head Trauma Rehabil. 2018, 33, 7–14. [CrossRef]
43. Dzoljic, E.; Vlajinac, H.; Sipetic, S.; Marinkovic, J.; Grbatinic Kostic, V. A survey of female students with migraine: What is the

influence of family history and lifestyle? Int. J. Neurosci. 2014, 124, 82–87. [CrossRef]
44. Pelzer, N.; Louter, M.A.; Van Zwet, E.W.; Nyholt, D.R.; Ferrari, M.D.; Maagdenberg, A.M.V.D.; Haan, J.; Terwindt, G.M. Linking

migraine frequency with family history of migraine. Cephalalgia 2018, 39, 229–236. [CrossRef]
45. David, P.S.; Kling, J.M.; Starling, A.J. Migrain in pregnancy and lactation. Curr. Neurol. Neurosci. Rep. 2014, 14, 439–615. [CrossRef]
46. Kir, S. Kocaeli Province; Determination of Recurrent Headache Prevalence and Quality of Life and Social Loss Caused by

Headaches in Pregnant Women under Follow-Up in Izmit, Basiskele and Derince Districts. Ph.D. Thesis, Kocaeli University,
Faculty of Medicine, Department of Family Medicine, İzmit, Turkey, 2017.
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