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Background: Menstrual-related headache (MRH) is the most prevalent health condition among young females that limits productivity 
and social life. However, the magnitude of the problem and its characteristics have not been studied in Ethiopia.
Objective: This study aimed to assess the prevalence, characteristics, and treatment of MRH among undergraduate female students at 
the College of Health Sciences, Addis Ababa University, Ethiopia.
Methods: A cross-sectional study was conducted among undergraduate female students from May to June 2023. A random sample of 
1000 females were approached who fulfilled the eligibility criteria using the online electronic method. Descriptive statistics were used to 
summarize participant characteristics. Multivariate logistic regression analysis was performed to identify factors associated with the 
severity of pain. All statistical analyses were performed using SPSS version 26. A p-value ≤ 0.05 was considered statistically significant.
Results: Of the 1000 students who approached online, 757 were included in the final analyses. The prevalence of MRH was (86, 11.4%) 
and 32.6% of them has experienced the headache before two to three days of menses. The median number of days of missed social 
activities and reduced productivity was three and one day, respectively. Being single was 6.24 times more likely to have severe MRH 
(AOR = 6.24, 95% CI: 2.73–14.26, p=0.001) and pharmacy students were less likely (AOR = 0.31, 95% CI: 0.16–0.61, p = 0.001) to have 
severe pain.
Conclusion: Our findings illustrated that MRH among young female students adversely affects students’ productivity and social life. 
This demands interventions to reduce the impact and should pay attention in the future, particularly to create awareness to enhance 
screening and rendering various treatment options for the target population.
Keywords: prevalence, characteristics, menstrual-related headache, treatment pattern, Ethiopia

Introduction
Headache is a common neurological disorder that is associated with a significant burden worldwide and affects productivity, 
social, and daily routines adversely. However, it has been underestimated, underrecognized, and undertreated worldwide.1,2 

Headache compliance is highly associated with menstruation among young women.3 According to the World Health 
Organization (WHO), an estimated 50% of young women have an increased risk of experiencing menstrual-related headaches 
(MRH).4 It is commonly encountered during menstruation and primarily occurs owing to a decline in estrogen during the 
menstrual cycle, and the attack significantly increases during the first days of menstruation.1,5,6 Despite the attacks among 
studies, the attack is 2.5 folds higher during the premenstrual window, and the onset of migraine is earlier in patients with 
a first-degree family history.7–9 On the other hand, menstrual migraine can be divided into two types according to ICHD-3: 
pure menstrual migraine and menstrual related migraine. Compared to non-menstrual attacks, menstrual migraine attacks tend 
to be more severe, longer-lasting and less responsive to treatment, resulting in a significant reduction of the quality of life for 
the affected women (Table 1).10,11
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In young women, one subtype of primary headache may change to other subtypes over time in the same individual 
during the menses. Consequently, appropriate diagnosis and characterization of headaches is difficult and sexual 
maturation influences the occurrence and characteristics of primary headaches.12–14 Premenstrual headaches increase 
linearly with a marked worsening of pain intensity and duration during premenstrual headache attacks.15 The precipitat-
ing factors such as prostaglandins increases days before menses and this induces pain. Moreover, diet, nutritional status, 
oral contraceptive usage, and hormone replacement treatment are important triggers of headache pain in young 
women.16,17 As a result, women have more severe headaches during the premenstrual period than during other times 
of the month, and identifying those factors will have a profound role in the management of MRH.18,19 Particularly 
menstrual-related migraine usually last longer and are characterized by symptoms, such as throbbing or pulsating 
headaches, sensitivity to light, nausea, fatigue, and dizziness.9 These can significantly affect the overall quality of life, 
school attendance, and academic performance of female college students compared with non-menstrual headache attacks 
and the lower efficacy of abortive medications.7,20

Given this high burden among young women, early and targeted intervention is crucial to prevent MRH from 
becoming a chronic condition.21 Currently, available pharmacological treatments for MRH include triptans, nonsteroidal 
anti-inflammatory drugs, and hormonal therapy has been used often to reduce the pain.22,23 However, administration of 
hormonal therapy could exacerbate MRH due to hormonal fluctuations and increase the risk of vascular diseases, such as 
stroke, heart disease, and vascular mortality.24 Besides, study has shown that non-invasive vagus nerve stimulation can be 
used as prophylaxis, and the number of MRH days per month was significantly reduced by 50% compared to the 
baseline, however it is not used commonly.25 Hence, careful diagnosis and management are essential to prevent serious 
consequences such as overuse of medication and withdrawal from daily activities.26 However, evidence on the burden of 
MRH in those population groups has not yet been well studied.27,28 Similarly, in Ethiopia, limited studies have been 
conducted on the burden and management pattern of MRH. Our study aimed, therefore, to assess the prevalence, 
characteristics, and treatment patterns of MRH among undergraduate female students at Addis Ababa University. Such 
a study has the advantage of identifying precipitating factors that influence the frequency and severity of MRH and 
thereby helping to provide effective individualized therapy to improve overall quality of life.

Methods
Study Setting, Design, and Population
This cross-sectional study was conducted among undergraduate female students from May to June 2023 at the College of 
Health Sciences (CHS) of Addis Ababa University, in Ethiopia. The CHS has the largest tertiary teaching hospital in the 
Tikur Anbessa Specialized Hospital (TASH). The CHS teaches more than 5000 students, and about 2300 students are 
enrolled in the undergraduate program.

Sample Size and Sampling Procedure
A random sample of 1000 female undergraduate students who fulfilled the eligibility criteria was approached during the 
study period. At least one history of headache episodes during their lifetime was considered a criterion to say the woman 
had MRH. However, those who had not experienced headaches or were unwilling to participate were excluded from the 
study.

Table 1 ICHD-III Criteria to Classify Headache Type

Pure menstrual migraine Have migraine attacks occurring only during a 5-day menstrual period (days−2 to+3 of menstruation) in at least 

two of every three menstrual cycles and at no other times of the cycle

Menstrual related migraine Have migraine attacks in a 5-day menstrual period (days−2 to+3 of menstruation) in at least two of every three 

menstrual cycles and additionally at other times of the month outside the cycle

Menstrual related headache A common class of headaches that occur in women related to a decline in estrogen during the menstrual cycle
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Data Collection Procedure and Tool
Information on sociodemographic and MRH characteristics was collected using a pre-tested, self-administered ques-
tionnaire through online electronic methods, such as Google Forms. The purpose and procedure of the study were 
explained to all participants on the online data collection form. Virtual informed consent was obtained from all study 
participants, and personal identifiers were not collected. In addition, the completeness and consistency of the data were 
checked daily, and an amendment was made in consultation with senior supervisors.

The data collection tool comprises four main sections. The first section assessed sociodemographic characteristics, 
and the second contained the characteristics of MRH and its relationship with menstruation. The International 
Classification of Headaches Disorders (ICHD-III) was used to classify the types of primary headaches encountered.29 

The third and fourth sections were about the impact of headaches on their daily routines using the Migraine Disability 
Assessment Scale (MIDAS)30 and the treatment used by the participants, respectively.

Statistical Analyses
Descriptive statistics (frequency, mean with standard deviation, and percentage) were used to summarize the demo-
graphic and MRH characteristics of the participants. Furthermore, univariate and multivariate logistic regression analyses 
were performed to identify factors associated with MRH pain severity. Statistical analyses were performed using 
Statistical Package for the Social Sciences (IBM Corporation, Armonk, NY, USA) version 26. All statistical tests were 
performed at a level of significance of p-value <0.05.

Ethical Clearance
Ethical clearance was obtained from the Ethical Review Committee of the School of Pharmacy, College of Health 
Sciences, Addis Ababa University, Ethiopia. Furthermore, our study was performed in accordance with the principles 
stated in the Declaration Helsinki. The participants were requested to provide informed consent before participating in 
the study. The study participants were assured of the confidentiality of the information they provided by the research 
team. Privacy was maintained by avoiding study participants’ identifiers (name, phone number), and the data were 
analysed in aggregate.

Results
Sociodemographic Characteristics of the Participants
One thousand female undergraduate students who fulfilled the eligibility criteria participated in the survey, and 757 
completed the survey, which was included in the final data analyses. One-third of the participants were medical students; 
the majority (664, 87.7%) were in the age range of 20 to 25, and nearly three-fourths of them were studying year three 
and above (Table 2).

Prevalence and Characteristics of MRH Among the Participants
The episodes of headache in undergraduate female students were two to three times a month among 337 (44.5%) 
participants, followed by once a month in 225 (29.7%) of them. Our finding illustrated that among those who had 
experienced headache, (11.4%) of them reported MRH. The majority (51,59.3%) of them had a family history of 
recurrent MRH, and 25 (29.1%) had at least 2 or more MRH attacks in the past year. Moreover, from those identifying 
MRH, 48 (55.8%) of the participants had experienced the headache attack during menses and 34 (39.5%) of the study 
they had experienced during every cycle. The most frequently reported symptoms associated with MRH were nausea and 
vomiting (28, 32.6%) and photophobia (20, 23.3%), respectively. In the present study, the most common triggering 
factors for MRH were menstruation itself (56, 65.1%), followed by sleep disturbances (20, 23.3%). The MRH was 
predominantly bilateral in terms of anatomical location (66, 76.7%) while in terms of quality of pain was throbbing/sharp 
stabbing accounts 60.4%. Furthermore, 50% of the study participants rated their level of pain as mild, and the remaining 
29% and 20.9% reported moderate and severe pain, respectively (Table 3).
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Table 2 Sociodemographic Characteristics of the 
Study Participants (N=757)

Variables Frequency Percentage

Age category
Less 20 48 6.3

20–25 664 87.7
25–30 42 5.5

Greater 30 3 0.4

Marital status
Single 713 94.2

Married 44 5.8
Field of study

Medicine 263 34.7

Pharmacy 176 23.2
Dental medicine 91 1.8

Radiology 67 6.3

Anesthesia 53 5.9
Medical laboratory 48 8.9

Nursing 45 12

Midwifery 14 7
Year of study

Year I 16 2.1

Year II 151 19.9
Year III 217 28.7

Year IV 199 26.3

Year V 126 16.6
Year VI 48 6.3

Table 3 Prevalence and Characteristics of MRH Among Participants

Frequency Percentage

Lifetime headache experience
Menstrual related headache 86 11.4

Non-menstrual related 671 88.6

Types of MRH
Tension-type 36 42

Migraine 19 22.5
Cluster headache 8 9.3

Unclassifiable 23 26.7

Headache frequency since last year
Three times/month 337 44.5

Once/month 225 29.7

One-two/six months 132 17.4
Once/week 46 6.1

One-two /year 17 2.2

Menstrual cycle for MRH
Regular (21–35 days) 75 87.2

Irregular (>35 days) 11 12.8

Family history of MRH
Yes 51 59.3

No 35 40.7

(Continued)
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Burden of MRH on Daily Routine Activities
Based on the MIDAS, the impact of headaches on students’ lives was higher on the number of days of reduced 
productivity (work or school) and days of missed housework within the past three months with a mean (SD) of 3.41 
±2.07 and 3.16±3.55, respectively (Table 4).

Treatment Pattern of Menstrual-Related Headache Among the Participants
Among the participants who experienced MRH, more than half of them (45, 52.3%) have had medical consultations. 
Most of them (74,86%) were relieved from pain when they took prescription-only or over-the-counter (OTC) 

Table 3 (Continued). 

Frequency Percentage

Recurrence of MRH
Yes 25 29.1
No 61 70.9

Time of MRH began
2–3 days before menses 28 32.6
During menses 48 55.8

2–3 days after menses 10 11.6

Duration of MRH without taking medication
1–4 hours 39 45.3

4–12 hours 25 29.1

12–24 hours 10 11.6
24–72 hours 9 10.5

>72 hours 3 3.5

Frequency of MRH
>1/3 cycle 25 29.1

Every other cycle 34 39.5

Every cycle 27 31.4
Associated symptoms

Nausea and vomiting 28 32.6
Photophobia 20 23.3

Dizziness 16 18.6

Phonophobia 12 14
Appetite loss 10 11.6

Headache location
Bilateral 66 76.7
Unilateral 20 23.3

Headache quality
Dull type pain 34 39.5
Sharp stabbing/throbbing/ 26 30.2

Pulsative 26 30.2

Pain severity
Mild pain 26 30.2

Moderate pain 25 29.0

Severe pain 18 20.9
Triggering factors for MRH

Menstrual period 56 65.1

Sleep disturbance 20 23.3
Exam stress 8 9.3

Strong odor 2 2.3
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medications, of which ibuprofen (54.6%) and paracetamol (35.6%) were the most widely used analgesic medications. 
Moreover, 68 (79.1%) opt for sleeping in a quiet environment to avoid light (Table 5).

Factors Associated with Menstrual-Related Headache
Univariate analysis revealed that five variables were correlated with pain severity. Furthermore, to identify factors 
associated with the pain severity of MRH, a multivariate binary regression analysis using cross-validation with the 
hierarchical regression method was conducted and showed that three variables (marital status, family income, and field of 
study) were significantly associated with pain severity. Being single was 6.24 times more likely (AOR = 6.24, 95% CI: 
2.73–14.26, p-value = 0.001) to have severe MRH than married ones, and those students who have household income 
between 15,000 and 30,000 ETB were 4.65 times more likely (AOR = 4.65, 95% CI: 2.22–9.71, p-value = 0.001) to have 
severe pain, and those whose family monthly income between 30,000 and 45,000 ETB was 2.85 times more likely (AOR 
= 2.65, 95% CI: 1.48–5.48, p-value = 0.002) to have severe pain. In addition, pharmacy students were less likely to have 
experienced severe pain (AOR = 0.31, 95% CI: 0.16–0.61, p-value = 0.001) than students studying medicine (Table 6).

Table 4 Burden of MRH Among Undergraduate Female Students

Items Description Mean ±SD (days) Median number of missed days

Days of missed school/work 1.24±1.53 1 (0–6)
Days of reduced productivity (work/school) within three months 3.41±2.07 3 (0–8)

Days of missed household work within three months 2.21± 2.06 3 (0–6)

Days of reduced productivity (household work) by half or more within three months 3.16±3.55 2 (0–15)
Days of missed social activities within three months 1.91±2.99 1 (0–15)

Table 5 Treatment Pattern of MRH Among Undergraduate Female 
Students (N=86)

Variables Frequency Percentage

Got medical consultation
Yes 45 52.3

No 41 47.7
Consulted professionals

Pharmacists 16 39.0
Doctors 25 61.0

Treatment taken
Take medication available at home 31 36.0
Purchase analgesics from the pharmacy 33 38.4

Do not take anything 18 20.9

Take herbal medicine at home 4 4.7
Analgesic relieved the pain

Yes 74 86.0

No 12 14.0
Analgesic medication taken

Ibuprofen 40 54.8

Paracetamol 26 35.6
Diclofenac 3 4.1

Panadol-extra (paracetamol + caffeine) 2 2.7

Sumatriptan 2 2.7
Non-pharmacologic treatment

Sleeping in a quiet environment 68 79.1

Avoiding light 14 16.3
Taking coffee 4 4.7
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Discussion
The primary objective of this study was to assess the prevalence, characteristics, and treatment patterns of MRH among 
undergraduate female students at the College of Health Sciences of Addis Ababa University. Our findings demonstrated 
that MRH prevalence was 11.4% among those who had ever experienced headache in their lifetime, and 50% of the 
participants reported mild pain. Being single, having a higher household income, and being a medical student were 
associated with the severity of MRH pain.

In this study, the prevalence of MRH among those who had experienced headache was 11.4%, which is comparable with 
the study among a cohort of senior secondary school girls in Nigeria with a prevalence rate of 14.2%.28 Nevertheless, it is 
lower than the study conducted in Norway (21%) and Saudi Arabia (32.5%).31,32 The reason for the variation in the prevalence 
of MRH between studies could be explained by racial and study setting differences.14 Studies have shown that a significant 
difference in migraine prevalence between distinct racial groups.33–35 Besides, nutritional habits, variations in weather and 
climate were also contributing factors for MRH.28,36 In our findings, definite and probable menstrual-related migraine were 
22.5% which is higher than a study conducted in the United Kingdom, and Yugoslavia that reported 7.6%,37 and 12.6%,38 

respectively. However, studies conducted in Brazil and Spain have reported that the prevalence of MRH among young women 
was 69.2% and 45.14%,39,40 respectively. The evidence highlights that MRH was not assessed by a neurologist in this study 
and was self-reported by the participants, which might have increased the magnitude of MRH in this study. Furthermore, 
genetic vulnerability, cultural, and environmental factors could account for the variations in prevalence of the MRH across 
different young women.41–43

Moreover, menstruation itself was reported by 65.1% of the participants as a major triggering factor for the headache 
attack, which is similar to a population-based study (60%).17,44 In the present study, sleep disturbance and exam stress 

Table 6 Factors Associated with MRH Pain Severity Among the Participants

Variables Category Headache COR (95% CI) AOR (95% CI) p-value

MRH Non-MRH

Age in years <20 years 12 36 1 1

20–25 years 69 594 2.87 (1.43–5.77) 2.24 (0.91–5.49) 0.080
25–30 years 3 40 4.44 (1.16–17.02) 4.96 (0.96–25.56) 0.055

>30 years 2 1 0.17 (0.01–2.01) 0.22 (0.01–3.42) 0.281

Marital Status Married 16 28 1 1
Single 70 643 5.25 (2.71–10.18) 6.24 (2.73–14.26) 0.000*

Family monthly income (ETB) <15,000 35 134 1 1

15,000–30,000 13 223 4.48 (2.29–8.77) 4.65 (2.22–9.71) 0.000*
30,000–45,000 20 257 3.36 (1.86–6.04) 2.85 (1.48–5.48) 0.002*

45,000–60,000 17 51 0.78 (0.40–1.52) 0.75 (0.35–1.59) 0.453

>60,000 1 6 1.57 (0.18–13.45) 1.22 (0.13–11.38) 0.860
Department Medicine 20 246 1 1

Dental medicine 3 11 0.29 (0.08–1.16) 0.32 (0.07–1.41) 0.132

Pharmacy 45 129 0.23 (0.13–0.41) 0.31 (0.16–0.61) 0.001*
Radiology 4 44 0.89 (0.29–2.74) 0.59 (0.18–1.93) 0.380

Laboratory 2 65 2.64 (0.60–11.59) 1.98 (0.43–9.17) 0.380

Nursing 10 81 0.66 (0.29–1.46) 0.53 (0.22–1.28) 0.156
Midwifery 2 50 2.03 (0.46–8.97) 2.05 (0.43–9.89) 0.372

Years of study I 2 14 1 1 1

II 14 139 1.42 (0.29–6.89) 2.94 (0.50–17.26) 0.231
III 19 197 1.48 (0.31–7.01) 1.67 (0.29–9.64) 0.568

IV 18 176 1.39 (0.29–6.64) 1.86 (0.32–10.99) 0.491

V 30 102 0.48 (0.10–2.26) 1.11 (0.18–6.69) 0.909
VI 3 43 2.05 (0.31–13.53) 3.36 (0.38–29.59) 0.275

Note: *p-value ≤ 0.05. 
Abbreviations: MRH, menstrual-related migraine; ETB, Ethiopian Birr; AOR, adjusted odds ratio; COR, crude odds ratio; CI, confidence interval.
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were the most significant triggering factors for MRH. Similarly, another study reported that psychological stress, 
smoking, menstruation, contraceptive pills, hunger/skipping meals, and consumption of coffee, chocolate, and aged 
cheese were precipitating factors for MRH.32 Furthermore, MRH attacks occurred in 48 (55.8%) of the respondents 
during menses within 2–3 days before menses; however, in other studies, the frequency of MRH attacks increased during 
the 2 days before menstruation.17,28 The higher prevalence in our population study is expected due to their young ages 
and stressful academic lives.

Regarding headache characteristics, 50% of our medical students with MRH had moderate to severe intensity of their attacks, 
which is lower than that found in other studies.14,45 This study showed that most participants reported mild disability (MIDAS 
grades I and II). This is in agreement with a study conducted somewhere else.46 In this study, 47.7% of the students sought 
medical attention for MRH, which is significantly higher than the 12% reported in Saudi Arabia.32 This may be explained by the 
large percentage of students taking OTC medications, which was supplemented by a study conducted in the United Arab 
Emirates.47 In our study, 54.8% were taking ibuprofen, followed by 35.6% paracetamol, to relieve the pain, a finding that is in 
agreement with those revealed from various studies.32 The reason for using these medications could be explained by their low 
price, safety, and fewer GIT side effects, in addition to their availability as an over-the-counter medication.48 Medical and single 
students in older grades showed significantly higher levels of pain severity in this study. This finding is in line with a study 
conducted among Saudi female students at Taif University.32

This study has certain limitations. As this study was cross-sectional, it may be difficult to establish causal relation-
ships. Furthermore, the nature and types of headaches experienced by participants were not confirmed by a neurologist, 
and the prevalence may not be conclusive. However, the strength of this study lies in the fact that there is little MRH- 
specific data from Ethiopia. Consideration of studies in small and specific headache populations has the added advantage 
of helping to identify factors that influence the frequency and severity of headaches, allowing effective planning and 
organization of health services.

Conclusions
MRH is prevalent among female students and adversely affects their productivity in school and social life. Menstruation, 
sleep disturbances, exam stress, and strong odors have been reported as triggering factors, regardless of the type of 
menstrual-related headache. The most commonly reported pain intensity was described as mild and was mainly treated 
with ibuprofen. Interventions to reduce the impact of MRH should pay attention in the future, particularly to create 
awareness to enhance screening and rendering various treatment options for the target population.
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