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Abstract

Background

Headache disorders, particularly migraines, significantly impact public health globally. The Global Burden of
Disease (GBD) report highlights migraines as the second leading cause of disability worldwide, especially
among women under 50. Hormonal changes, particularly estrogen, play a role in primary headaches like
migraines, and this connection becomes important during pregnancy due to physiological changes.

Materials and methods

A cross-sectional survey was conducted among pregnant women in Saudi Arabia to assess the characteristics
of the headaches and explore their influencing factors. The study initiated the data collection process across
various regions of Saudi Arabia from February 2023 to July 2023. Participants included pregnant women aged
18 or above residing in Saudi Arabia. Data were collected through an online self-administered survey with
multiple-choice questions. Descriptive analysis and Pearson Chi-Square tests were performed using IBM
SPSS Statistics version 25 (IBM Corp., Armonk, USA).

Results

A study surveyed 411 pregnant women to investigate the characteristics of headaches during pregnancy. The
majority of participants were Saudi nationals 381 (92.7%) and 242 (58.9%) aged 18-30 and 357 (86.9%)
resided in urban areas. Around 72 (17.5%) reported having chronic diseases. Results showed that 246 (59.9%)
of pregnant women were diagnosed with headaches before pregnancy, with migraines being the most
common type by 145 (35.3%). Headache frequency increased during pregnancy for 171 (41.6%) of
participants, and the majority 275 (66.9%) experienced headaches lasting 0-3 hours. Nausea 219 (53.3%) and
holo-cranial pain 112 (27.3%) were common accompanying symptoms.

Conclusion

This study provides valuable insights into the burden of headaches among pregnant women in Saudi Arabia,
emphasizing the importance of improved healthcare practices and educational initiatives to effectively
address this issue.

Categories: Neurology, Obstetrics/Gynecology
Keywords: influencing factors, saudi arabia, prevalence, pregnancy, headache

Introduction

Headache disorders are globally recognized as a significant public health concern, with studies such as the
Global Burden of Disease (GBD) and the Global Campaign against Headache consistently emphasizing their
prevalence [1-3]. The GBD 2019 report has underscored the severity of the issue, designating migraines, a
specific type of headache disorder, as the second leading cause of disability worldwide. It is widespread
among women under the age of 50 [2,4]. The GBD assessment, which draws data from a myriad of sources,
including epidemiological studies, provides a comprehensive understanding of the global impact of these
disorders. However, given the nascent state of headache epidemiology, it also highlights the methodological
challenges inherent in this field [5,6].

Among women of childbearing age, headaches, particularly primary ones such as migraines and tension-
type headaches, are expected [3,7]. Several studies suggest a link between these headaches and female
hormones, specifically estrogen [8,9]. This connection becomes particularly crucial during pregnancy, a time
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characterized by significant physiological changes, including hormonal shifts, blood volume, and pressure
variations, which can influence headache pathophysiology [8,10,11]. Pregnancy can also lead to secondary
headaches induced by eclampsia, preeclampsia, and idiopathic intracranial hypertension [3,4,5]. Given the
potential severity and risks, unusual or severe headaches during pregnancy necessitate immediate medical
attention to ensure maternal and fetal health [12].

Another type of headache disorder, chronic daily headache (CDH), affects 1-4 percent of the general
population and often evolves from episodic headaches [5]. Gaining insights into the risk factors of CDH,
which include excessive caffeine intake, age, gender, medication overuse, psychiatric comorbidities, obesity,
and temporomandibular disorders, could help formulate preventive measures [5-8].

It's important to note that global studies have reported divergent patterns of headache activity during
pregnancy [12,13]. While some suggest a decrease in frequency, others indicate an increase, particularly
around delivery time [12-14]. Despite the wealth of global research, there is a notable gap in the literature
focusing on Saudi Arabia, a nation with unique cultural, environmental, and healthcare dynamics [15-17].

Within Saudi Arabia, a study conducted in Al-Kharj revealed a 3% prevalence of headaches in the general
population, with a higher likelihood among females [15]. However, the specifics regarding the characteristics
of headaches among pregnant women in Saudi Arabia remain largely unexplored.

Our study aims to address this knowledge gap. We endeavor to thoroughly examine the characteristics of
headaches among pregnant women in Saudi Arabia and analyze the factors influencing their incidence. We
hope to enrich clinical practices, affect public health policies, and ignite further research in this essential
area. Ultimately, we aspire to benefit an understudied segment of the population significantly.

Materials And Methods
Study design and population

A cross-sectional study was conducted and initiated the data collection process across various regions of
Saudi Arabia from February 2023 to July 2023 among pregnant women. The inclusion criteria were as follows:
participants aged 18 or above with ongoing pregnancy and living in Saudi Arabia. Participants with
secondary causes of headache, those not living in Saudi Arabia, or those who refused to participate were
excluded.

Sample size and data collection tools

The Raosoft Sample Size Calculator (RaoSoft, Raosoft Inc., Seattle, USA) was used to determine the sample
size based on the population size, a 95% confidence range, and a 5% margin of error. The originally
predicted sample size was 385. Data were collected randomly using an online self-administered survey
distributed on social media apps in various cities around Saudi Arabia. The survey form consisted of twenty-
eight questions divided into three sections. An online informed consent was included in the questionnaire.
Section 1 captured descriptive questions about participants' characteristics, including age, nationality,
geographical area, place of residence, education level, living status, assistance with housework, smoking
status, chronic diseases, trimester of pregnancy, and number of pregnancies. Section 2 covered questions
about headache characteristics and patterns. Section 3 evaluated depression symptoms using the Patient
Health Questionnaire-9 (PHQ-9) questionnaire.

The PHQ-9 is a nine-item tool designed to screen for depression in primary care and other medical settings.
The standard cut-off score for screening to identify possible major depression is 10 or higher.

Data analysis

Statistical analysis was conducted using IBM SPSS Statistics version 25 (IBM SPSS Statistics, Armonk, NY,
USA). Descriptive data analysis involved calculating frequencies and percentages to gain insights into the
distribution of categorical variables. Pearson Chi-Square tests were used to investigate associations between
categorical variables, with a significance level set at p < 0.05.

Ethical considerations

This study was been approved by the Umm Al-Qura University Institutional Research Board (IRB) (approval
no. HAPO-02-K-012-2023-01-1401). Participants were informed of the study objectives and informed
consent was taken at the beginning of the survey.

Results

The survey included 411 pregnant women, of whom the majority 242 (58.9%) were aged 18-30, with 381
(92.7%) of respondents being Saudi nationals. Most resided in the Western Region 168 (40.9%) and cities 357
(86.9%). A significant number 309 (75.2%) had an education level of a university diploma or bachelor's
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degree, and 352 (85.6%) lived with others. While 134 (32.6%) employed a worker, only 10 (2.4%) currently
smoked. The largest segment 166 (40.4%) was in their third trimester of pregnancy. Regarding past
pregnancies, 162 (39.4%) had been pregnant three times or more. Chronic diseases were reported by 72
(17.5%), and a mere 18 (4.4%) had neurologic disorders (Table 7).
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Variable Category Frequency Percent
18-30 242 58.9
31-40 136 33.1
Age
41-50 29 71
> 50 4 1.0
Saudi 381 92.7
Gender
Non-Saudi 30 7.3
Eastern Province 34 8.3
Central Region 133 324
Geographical Area Western Region 168 40.9
Southern area 57 13.9
Northern area 19 4.6
City 357 86.9
Place of residence
Village 54 131
High school or less 74 18.0
Educational status University (diploma/ bachelor's) 309 75.2
Post-graduate (master's degree/Ph.D.) 28 6.8
Living Alone 59 14.4
Living condition
Living with Others 352 85.6
Yes 134 32.6
Do you have a worker?
No 277 67.4
Currently smoked 10 2.4
Smoking status | have never smoked 377 91.7
Former smoker 24 5.8
First trimester 116 28.2
Which trimester of pregnancy? Second trimester 129 314
Third trimester 166 40.4
One 152 37.0
Number of pregnancies Two 97 23.6
Three or more 162 39.4
No 339 82.5
Chronic Diseases
Yes 72 17.5
No 393 95.6
Neurologic Diseases
Yes 18 4.4

TABLE 1: Demographic and living characteristics of the surveyed pregnant women (n = 411)

Figure I highlights the prevalence of headaches before pregnancy among participants. A significant portion,
246 (59.90%), suffered from headaches before pregnancy, while the remaining 165 (40.10%) indicated they
did not suffer from this ailment. This underscores that more than half of the surveyed pregnant women are
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contending with the challenges of headaches during their pregnancy.

40.10%: NO

OVYes OdNo

Yes: 59.90%

FIGURE 1: Prevalence of headaches before pregnancy among
participants (n = 411)

Table 2 shows that when assessing headache characteristics among pregnant women, 246 (59.9%) suffered
from headaches before they got pregnant. Regarding the evolution of headaches during pregnancy, 171
(41.6%) experienced an increase in frequency, 168 (40.9%) reported no change, and 73 (17.5%) experienced a
decrease. Most of these women 279 (67.9%) faced headaches for 1-5 days a month, typically lasting 0-3 hours
for 275 (66.9%) of the respondents. Common symptoms accompanying their headaches included nausea 219
(53.3%), holo-cranial pain 112 (27.3%), and pain on one side of the head 38 (9.2%). The pain's severity was
categorized as "somewhat painful” by 194 (47.2%) of the women, followed by 105 (25.5%) who described it as
"not very painful."
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Variable

Did you get a diagnosis of headache before pregnancy?

How does the frequency of headaches change during pregnancy?

How many days of the month do you have a headache?

How many hours does a headache usually last?

What symptoms do you normally have with your headache?

How painful is your headache?

Category
Yes

No

More headaches than before

No change

Less than before*
1-5 days a month
6-10 days a month
11-15 days a month
>15 days a month
0-3 hours

4-7 hours

More than 7 hours
Nausea

Pain around the head
Change in vision
Sensitivity to sound
Pain on one side
Pulsating pain
Vomit

Sensitivity to light
Not very painful
Somewhat painful
Very painful

Painful

Frequency Percent
246 59.9
165 40.1
171 41.6
168 40.9
72 17.5
279 67.9
85 20.7
26 6.3
21 5.1
275 66.9
94 229
42 10.2
219 53.3
112 27.3
15 3.6
6 1.5
38 9.2
11 2.7
3 0.7
7 1.7
105 255
194 47.2
44 10.7
68 16.5

TABLE 2: Assessment of headache characteristics and patterns among pregnant women

*Applicable only for participants who had headaches before pregnancy.

In a mental health assessment focusing on symptoms of depression in pregnant women, various aspects
were explored over two weeks (Table 3). For feeling a lack of interest or pleasure in activities, 201 (48.9%)
reported no such feelings, yet 30 (7.3%) felt this nearly every day. Regarding feelings of hopelessness or
depression, 175 (42.6%) hadn't felt this way at all, but 29 (7.1%) experienced these feelings almost daily.
Sleep disturbances were quite common, with only 110 (26.8%) reporting no issues and 87 (21.2%) having

troubles nearly daily. Fatigue was a prominent symptom, with only 80 (19.5%) saying they hadn’t felt tired,
compared to 94 (22.9%) feeling it nearly daily. Regarding eating habits, 118 (28.7%) had no issues, while 82
(20%) reported problems nearly daily. As for self-perception, 249 (60.6%) felt good about themselves, but 33
(8%) felt negative nearly daily. Concentration challenges were not at all felt by 202 (49.1%), but by 37 (9%)

almost daily. 281 (68.4%) reported no noticeable slowness in movement or speech, but 15 (3.6%) felt it

nearly daily. Lastly, concerning self-harm or suicidal thoughts, a majority 325 (79.1%) had no such thoughts,

but 12 (2.9%) admitted having them nearly every day.

Over the last two weeks, how often have you been bothered by the following

problems?
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Little interest or pleasure in doing things?

Feeling down, depressed, or hopeless?

Trouble falling or staying asleep, or sleeping too much?

Feeling tired or having little energy?

Poor appetite or overeating?

Feeling bad about yourself, that you are a failure, or that you have let yourself or your
family down?

Trouble concentrating on things, such as reading the newspaper or watching television?

Moving or speaking so slowly that other people could have noticed?

Do you think you would be better off dead or hurting yourself somehow?

2023 Alharthi et al. Cureus 15(11): e49345. DOI 10.7759/cureus.49345

Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

Several days
Nearly every day
Not at all

More than half of the
days

201

52

128

30

175

61

146

29

110

70

144

87

80

92

145

94

118

81

130

82

249

57

72

33

202

60

112

37

281

34

81

325

23

48.9

12.7

31.1

7.3

42.6

14.8

35.5

71

26.8

35.0

21.2

22.4

35.3

22.9

28.7

31.6

20.0

60.6

8.0

49.1

14.6

27.3

9.0

68.4

8.3

3.6

791

5.6
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Several days 51 12.4
Nearly every day 12 29

TABLE 3: Assessment of mental health symptoms in pregnant women (depression symptoms)

Figure 2 provides a detailed breakdown of the levels of depression severity among the 411 surveyed pregnant
women. Interestingly, 135 (32.8%) of the participants reported experiencing no depression at all. However,
close to 125 (30.4%) expressed mild depression symptoms. Moving further along the severity spectrum, 88
(21.4%) of the women reported moderate depression, while 47 (11.4%) fell into the moderately severe
category. The smallest group, representing 16 (3.9%) of the cohort, described their depression as severe.
This distribution underscores the varying emotional and mental challenges pregnant women may face, with
a significant majority experiencing some form of depression.
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FIGURE 2: Depression severity level among pregnant women (n = 411)

Table 4 demonstrates the association between the suffering of headaches before pregnancy and various
demographic and living characteristics among pregnant individuals surveyed. The age distribution of those
who previously complained of headaches varied, with a diagnosis rate of 234 (57.0%) for ages 18-30, 263
(64.0%) for ages 31-40, 255 (62.1%) for ages 41-50, and 308 (75.0%) for those over 50. However, these
differences were not statistically significant (p = 0.531). Regarding nationality, 249 (60.6%) of Saudis
reported a previous headache diagnosis compared to 206 (50.0%) of non-Saudis (p = 0.254).
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Do you complain of the headache before pregnancy?

Variable Category p-value
Yes N(%) No N(%)

18-30 138 (57.0%) 104 (43.0%)
31-40 87 (64.0%) 49 (36.0%)

Age 0.531%
41-50 18 (62.1%) 11 (37.9%)
>50 3 (75.0%) 1(25.0%)
Saudi 231 (60.6%) 150 (39.4%)

Nationality 0.254
Non-Saudi 15 (50.0%) 15 (50.0%)
Eastern Province 17 (50.0%) 17 (50.0%)
Central Region 73 (54.9%) 60 (45.1%)

Geographical area Western Region 98 (58.3%) 70 (41.7%) 0.016*
Southern Area 42 (73.7%) 15 (26.3%)
Northern Area 16 (84.2%) 3 (15.8%)
City 217 (60.8%) 140 (39.2%)

Place of Residence 0.323
Village 29 (53.7%) 25 (46.3%)
High school or less 56 (75.7%) 18 (24.3%)

Education status University (diploma/ bachelor's) 174 (56.3%) 135 (43.7%) 0.009*
Post-graduate (master's degree/Ph.D.) 16 (57.1%) 12 (42.9%)
Living Alone 42 (71.2%) 17 (28.8%)

Living condition 0.055
Living with Others 204 (58.0%) 148 (42.0%)
Yes 96 (71.6%) 38 (28.4%)

Worker assistance 0.001*
No 150 (54.2%) 127 (45.8%)
Currently Smoked 6 (60.0%) 4 (40.0%)

Smoking status Never Smoked 221 (58.6%) 156 (41.4%) 0.138%
Former Smoker 19 (79.2%) 5(20.8%)
First Trimester 58 (50.0%) 58 (50.0%)

Pregnancy stage Second Trimester 89 (69.0%) 40 (31.0%) 0.010*
Third Trimester 99 (59.6%) 67 (40.4%)
One 86 (56.6%) 66 (43.4%)

Number of pregnancies  Two 60 (61.9%) 37 (38.1%) 0.584
Three or more 100 (61.7%) 62 (38.3%)

TABLE 4: Association between headache complaints before pregnancy and demographic
characteristics of surveyed pregnant women

P: Pearson's chi-squared test X2; $: Exact probability test; * P < 0.05 (significant); N: Number; (%): Percentage

The geographical region showed a significant association (p = 0.016), with the highest rates of headaches
found in the Northern Area 346 (84.2%), followed by the Southern Area 303 (73.7%), and the lowest rate in
the Eastern Province 206 (50.0%). The place of residence, either a city 250 (60.8%) or a village 221 (53.7%),
showed no significant difference (p = 0.323). Education status also demonstrated a significant association (p
=0.009), with those with a high school education or less reporting the highest headache complaining rate at
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311 (75.7%). Living conditions (p = 0.055) had no significance, with those living alone 293 (71.2%), and
worker assistance (p = 0.001) showed significance, with those having worker assistance 294 (71.6%)
reporting the highest rates. Smoking status did not significantly affect the headache rate (p = 0.138). The
pregnancy stage had a significant impact (p = 0.010), with the highest rate of headaches occurring in the
second trimester 284 (69.0%). The number of pregnancies showed no significant influence on the headache
rate (p = 0.584).

Table 5 demonstrates the association between the change in headache frequency during pregnancy and
demographic and living characteristics. Age did not significantly affect the change in headache frequency (p
=0.793). Nationality showed a significant association (p = 0.043); non-Saudi pregnant individuals reported
more frequent headaches than before pregnancy 260 (63.3%) compared to Saudi nationals 164 (39.9%). The
geographical area was significantly associated with changes in headache frequency (p = 0.001); the southern
region had the highest percentage of increased frequency 274 (66.7%), followed by the eastern province 206
(50.0%). Place of residence (p = 0.550) and education status (p = 0.316) did not show a significant
association. Living conditions significantly impacted headache frequency (p = 0.001), with those living alone
reporting more headaches 265 (64.4%) than those living with others 155 (37.8%). The presence of workers
did not show a significant association (p = 0.053). Smoking status significantly influenced headache
frequency (p = 0.004); current smokers 277 (70.0%) and former smokers 291 (70.8%) reported more
headaches than those who never smoked 160 (39.0%). The pregnancy stage showed a significant association
(p = 0.018), with the highest increase in headaches reported during the second trimester 217 (52.7%). The
number of pregnancies did not significantly impact the change in headache frequency (p = 0.186).
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How has your headache frequency changed during

pregnancy? P-
Variable Category Val
More than before No change Less than before N alue
N(%) N(%) (%)™
18-30 104 (43.0%) 97 (40.1%) 41 (16.9%)
31-40 55 (40.4%) 59 (43.4%) 22 (16.2%)
Age 0.793%
41-50 11 (37.9%) 10 (34.5%) 8 (27.6%)
> 50 1(25.0%) 2 (50.0%) 1(25.0%)
Saudi 152 (39.9%) 160 (42.0%) 69 (18.1%)
Nationality 0.043*
Non-Saudi 19 (63.3%) 8 (26.7%) 3(10.0%)
Eastern Province 17 (50.0%) 9 (26.5%) 8 (23.5%)
Central Region 46 (34.6%) 70 (52.6%) 17 (12.8%)
Geographical area Western Region 65 (38.7%) 66 (39.3%) 37 (22.0%) 0.001*$
Southern area 38 (66.7%) 14 (24.6%) 5 (8.8%)
Northern area 5 (26.3%) 9 (47.4%) 5 (26.3%)
City 149 (41.7%) 143 (40.1%) 65 (18.2%)
Place of residence 0.550
Village 22 (40.7%) 25 (46.3%) 7 (13.0%)
High school or less 33 (44.6%) 26 (35.1%) 15 (20.3%)
Education status University (diploma/ bachelor's) 122 (39.5%) 134 (43.4%) 53 (17.2%) 0.3168
Post-graduat ter'
ost-graduate (master's 16 (57.1%) 8 (28.6%) 4 (14.3%)
degree/Ph.D.)
Living Alone 38 (64.4%) 14 (23.7%) 7 (11.9%)
Living condition 0.001*
Living with Others 133 (37.8%) 154 (43.8%) 65 (18.5%)
Do you have Yes 65 (48.5%) 53 (39.6%) 16 (11.9%) 0,05
workers? No 106 (38.3%) 115 (41.5%) 56 (20.2%)
Currently smoked 7 (70.0%) 1(10.0%) 2 (20.0%)
Smoking status | have never smoked 147 (39.0%) 160 (42.4%) 70 (18.6%) 0.004*$
Former smoker 17 (70.8%) 7 (29.2%) 0 (0.0%)
First trimester 45 (38.8%) 53 (45.7%) 18 (15.5%)
Pregnancy stage Second trimester 68 (52.7%) 44 (34.1%) 17 (13.2%) 0.018*
Third trimester 58 (34.9%) 71 (42.8%) 37 (22.3%)
One 67 (44.1%) 55 (36.2%) 30 (19.7%)
Number of
umbero Two 43 (44.3%) 44 (45.4%) 10 (10.3%) 0.186
pregnancies
Three or more 61 (37.7%) 69 (42.6%) 32 (19.8%)

TABLE 5: Association between headache frequency and demographic and living characteristics of
pregnant women

P: Pearson's chi-squared test X2; $: Exact probability test; *p < 0.05 (significant); N: Number; (%): Percentage; **Applicable only for those who had
headaches before pregnancy

Discussion
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The study presented the characteristics of headaches among pregnant women and their association with
demographic factors, living conditions, headache patterns, and mental health indicators. Most participants
were young, aged 18-30, and Saudi nationals living with others. The results underline the significant
prevalence of headaches among pregnant women, with approximately 246 (59.9%) reporting this condition
before and during pregnancy. This aligns with previous studies highlighting the high prevalence of
headaches during pregnancy [18-21]. This emphasizes the crucial role of healthcare professionals in paying
attention to complaints about headaches during prenatal visits. Headaches during pregnancy can be
attributed to various factors, such as primary and secondary headaches, hormonal changes, stress,
dehydration, and insufficient sleep [20-22]. A detailed analysis of headache characteristics before pregnancy
revealed that most headaches were undiagnosed 211 (51.3%), stressing the importance of accurate headache
diagnosis before pregnancy [12,23]. The progression of headaches during pregnancy showed a significant
increase in frequency for 171 (41.6%) of participants. This finding resonates with earlier research stating
that pregnancy can intensify headaches [12,23].

The association between headaches and demographic and living conditions before pregnancy showed mixed
results, with age and nationality having no significant impact. However, this contradicts prior studies that
found increased migraine prevalence with age [24]. In contrast, geographical region, education level, and
pregnancy stage were significantly associated with a headache diagnosis. Considerable differences were
observed in headache diagnosis based on geographical areas, with the Northern Region reporting the highest
rates. This aligns with previous studies indicating that headache disorders affect women globally and that
regional factors can influence their prevalence [3,24]. High rates of headaches were observed among those
with lower education levels and in certain regions, possibly due to factors like healthcare accessibility,
lifestyle, or socio-economic conditions [3,24]. The highest diagnosis was observed in the second trimester
284 (69.0%), correlating with hormonal changes known to exacerbate headaches [8,25]. However, the type of
headache before pregnancy, the number of headache days per month, the duration, and the pain level were
all significantly associated with a headache diagnosis in this study. This result is in line with other research
[26].

In the current study, most women suffered from undiagnosed headaches or migraines before pregnancy.
During their pregnancy, the headaches usually lasted for a few days each month, were of short duration, and
were accompanied by common symptoms like nausea and pain around the head. The lack of significant
correlations between chronic diseases and neurological disorders suggests that the diagnosis of headaches is
more closely linked to headache-specific factors than general health conditions. This supports previous
studies highlighting the importance of headache-specific factors in diagnosing and managing headaches
[27,28].

The mental health assessment revealed that a significant proportion of participants reported symptoms of
depression, which is in line with previous findings [29,30]. Common issues included fatigue, sleep problems,
and changes in eating habits. A small yet significant percentage also reported self-harm or suicidal
thoughts. The severity of depression was significantly associated with changes in headache frequency,
underscoring the intimate relationship between physical and mental health. Past studies have reported that
migraines are linked to suicidal thoughts in pregnant women. Thus, pregnant migraineurs with depression
should be screened for suicidal behavior [30]. Lifestyle changes such as avoiding triggers, ensuring adequate
sleep, managing stress, regular exercise, and a healthy diet can help reduce chronic headaches [31].

Changes in headache frequency during pregnancy were significantly associated with nationality,
geographical area, living conditions, pregnancy stage, and smoking status, with previous research linking
tobacco use to increased headache frequency [32,33]. To manage headaches, we must encourage non-
pharmacologic and pharmacologic options, including paracetamol and anti-emetics, especially during early
headaches in pregnancy [12,31,34]. The study provides critical insights into the characteristics of headaches
among pregnant women and their association with demographic, lifestyle, and health factors in Saudi
Arabia, echoing numerous studies suggesting that pregnant women are at risk for depression. It underscores
the necessity of understanding diverse factors contributing to women's health during pregnancy, aiding
healthcare providers in offering better support and personalized treatments for pregnant women with
chronic headaches and depression. However, further research is necessary to delve deeper into these
associations and develop effective interventions.

The study has some limitations worth noting. First, the data was based on self-reported survey responses,
which can introduce recall bias. The study also utilized a convenience sampling method rather than a
randomized approach, which may limit the generalizability of the findings. Additionally, the cross-sectional
design provides insights into associations but not causal relationships. Other limitations include the lack of
clinical evaluation to confirm headache diagnoses and the reliance on participants' perceptions of headache
frequency changes. Finally, while the study explored various demographic factors, it did not account for
other variables influencing headaches and depression, such as stress levels or sleep quality. Additional
longitudinal, multi-center studies using objective clinical data could provide further validation and insights.

Conclusions

This cross-sectional study revealed an increase in headache frequency during pregnancy. The study

2023 Alharthi et al. Cureus 15(11): e49345. DOI 10.7759/cureus.49345 12 of 14


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

identifies several factors significantly associated with headaches and their increasing frequency, including
geographical region, education status, living conditions, smoking status, pregnancy stage, duration and pain
levels of headaches, and individuals' knowledge about headaches. Interestingly, the severity of depression
symptoms also showed a significant correlation with increased headache frequency.

These results underline the urgent need for increased awareness and intervention strategies for headaches
in pregnant women in the region. It is imperative for healthcare providers to routinely screen for headaches
and depression. Further research is needed, mainly longitudinal and multi-center studies, to clarify the
causal relationships between headaches, depression, and the various influential factors during pregnancy.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Faisal Hakami, Taif S. Alharthi, Fahad H. Binshalhoub , Najla A. Kabli, Mohammed E.
Dalak, Turki F. Almutairi, Maryam Al-Amer, Amal Alkhotani

Acquisition, analysis, or interpretation of data: Faisal Hakami, Taif S. Alharthi, Fahad H. Binshalhoub ,
Najla A. Kabli, Mohammed E. Dalak, Turki F. Almutairi, Maryam Al-Amer, Amal Alkhotani

Drafting of the manuscript: Faisal Hakami, Taif S. Alharthi, Fahad H. Binshalhoub , Najla A. Kabli,
Mohammed E. Dalak, Turki F. Almutairi, Maryam Al-Amer, Amal Alkhotani

Critical review of the manuscript for important intellectual content: Faisal Hakami, Taif S. Alharthi,
Fahad H. Binshalhoub , Najla A. Kabli, Mohammed E. Dalak, Turki F. Almutairi, Maryam Al-Amer, Amal
Alkhotani

Supervision: Amal Alkhotani

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Umm Al-Qura University
Institutional Research Board issued approval no. HAPO-02-K-012-2023-01-1401. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Steiner TJ: Lifting the burden: the global campaign against headache . Lancet Neurol. 2004, 3:204-5.
10.1016/S1474-4422(04)00703-3

2. Global, regional, and national burden of migraine and tension-type headache, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016. Lancet Neurol. 2018, 17:954-76. 10.1016/S1474-
4422(18)30322-3

3. Stovner L], Hagen K, Linde M, Steiner TJ: The global prevalence of headache: an update, with analysis of
the influences of methodological factors on prevalence estimates. ] Headache Pain. 2022, 23:34.
10.1186/s10194-022-01402-2

4.  Steiner TJ, Stovner L], Jensen R, Uluduz D, Katsarava Z: Migraine remains second among the world's causes
of disability, and first among young women: findings from GBD2019. ] Headache Pain. 2020, 21:137.
10.1186/s10194-020-01208-0

5. Stovner L], Al Jumah M, Birbeck GL, et al.: The methodology of population surveys of headache prevalence,
burden and cost: principles and recommendations from the Global Campaign against Headache. ] Headache
Pain. 2014, 15:5. 10.1186/1129-2377-15-5

6.  Scher A, Stewart WF, Lipton RB: The comorbidity of headache with other pain syndromes . Headache. 2006,
46:1416-23. 10.1111/j.1526-4610.2006.00584.x

7. Ahmed F: Headache disorders: differentiating and managing the common subtypes . Br | Pain. 2012, 6:124-
32.10.1177/2049463712459691

8. Delaruelle Z, Ivanova TA, Khan S, et al.: Male and female sex hormones in primary headaches . ] Headache
Pain. 2018, 19:117. 10.1186/s10194-018-0922-7

9. Reddy N, Desai MN, Schoenbrunner A, Schneeberger S, Janis JE: The complex relationship between estrogen
and migraines: a scoping review. Syst Rev. 2021, 10:72. 10.1186/s13643-021-01618-4

10.  Shepherd R, Cheung AS, Pang K, Saffery R, Novakovic B: Sexual dimorphism in innate immunity: the role of
sex hormones and epigenetics. Front Immunol. 2020, 11:604000. 10.3389/fimmu.2020.604000
11. Barth C, Villringer A, Sacher J: Sex hormones affect neurotransmitters and shape the adult female brain

2023 Alharthi et al. Cureus 15(11): e49345. DOI 10.7759/cureus.49345 13 of 14


https://dx.doi.org/10.1016/S1474-4422(04)00703-3
https://dx.doi.org/10.1016/S1474-4422(04)00703-3
https://dx.doi.org/10.1016/S1474-4422(18)30322-3
https://dx.doi.org/10.1016/S1474-4422(18)30322-3
https://dx.doi.org/10.1186/s10194-022-01402-2
https://dx.doi.org/10.1186/s10194-022-01402-2
https://dx.doi.org/10.1186/s10194-020-01208-0
https://dx.doi.org/10.1186/s10194-020-01208-0
https://dx.doi.org/10.1186/1129-2377-15-5
https://dx.doi.org/10.1186/1129-2377-15-5
https://dx.doi.org/10.1111/j.1526-4610.2006.00584.x
https://dx.doi.org/10.1111/j.1526-4610.2006.00584.x
https://dx.doi.org/10.1177/2049463712459691
https://dx.doi.org/10.1177/2049463712459691
https://dx.doi.org/10.1186/s10194-018-0922-7
https://dx.doi.org/10.1186/s10194-018-0922-7
https://dx.doi.org/10.1186/s13643-021-01618-4
https://dx.doi.org/10.1186/s13643-021-01618-4
https://dx.doi.org/10.3389/fimmu.2020.604000
https://dx.doi.org/10.3389/fimmu.2020.604000
https://dx.doi.org/10.3389/fnins.2015.00037

Cureus

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

during hormonal transition periods. Front Neurosci. 2015, 9:37. 10.3389/fnins.2015.00037

Negro A, Delaruelle Z, Ivanova TA, et al.: Headache and pregnancy: a systematic review . ] Headache Pain.
2017, 18:106. 10.1186/510194-017-0816-0

Abdelraouf M, Salah M, Waheb M, Elshall A: Suboccipital muscles injection for management of post-dural
puncture headache after cesarean delivery: a randomized-controlled trial. Open Access Maced ] Med Sci.
2019, 7:549-52. 10.3889/0amjms.2019.105

Petrovski BE, Vetvik KG, Lundqvist C, Eberhard-Gran M: Characteristics of menstrual versus non-menstrual
migraine during pregnancy: a longitudinal population-based study. ] Headache Pain. 2018, 19:27.
10.1186/s10194-018-0853-3

Almalki D, Shubair MM, Al-Khateeb BF, et al.: The prevalence of headache and associated factors in Al-
Kharj, Saudi Arabia: a cross-sectional study. Pain Res Manag. 2021, 2021:6682094. 10.1155/2021/6682094
Aladdin YS, Alsharif R, Mattar W, et al.: Migraine prevalence and analysis of dietary habits in relation to
headache in the female population: a single-center study from Jeddah, Saudi Arabia. Cureus. 2022,
14:e24848. 10.7759/cureus.24848

Alhussaini KA, Albouq N, Shaqrun FM, et al.: Prevalence of migraine among female students at Taibah
university, Kingdom of Saudi Arabia. Int ] Adv Res. 2016, 4:1526-34. 10.21474/IJAR01/995

Fedorets’ VH: [Headache in pregnant women]. Likars’ka Sprav. 2012, 192:4.

Molteni E, Astley CM, Ma W, et al.: Symptoms and syndromes associated with SARS-CoV-2 infection and
severity in pregnant women from two community cohorts. Sci Rep. 2021, 11:6928. 10.1038/s41598-021-
86452-3

Lusnikova IV: Headache during pregnancy. Man Ther. 2023, 1:70-100.

Mehta N: Headaches in the pregnant patient. Rhode Island Med J. 2015, 2013:29-30.

Macgregor EA: Headache in pregnancy. Continuum (Minneap Minn). 2014, 20:128-47.
10.1212/01.CON.0000443841.40933.9¢

Raffaelli B, Siebert E, Korner J, Liman T, Reuter U, Neeb L: Characteristics and diagnoses of acute headache
in pregnant women - a retrospective cross-sectional study. ] Headache Pain. 2017, 18:114. 10.1186/510194-
017-0823-1

El-Metwally A, Toivola P, AlAhmary K, et al.: The epidemiology of migraine headache in Arab countries: a
systematic review. ScientificWorldJournal. 2020, 2020:4790254. 10.1155/2020/4790254

Krause DN, Warfvinge K, Haanes KA, Edvinsson L: Hormonal influences in migraine - interactions of
oestrogen, oxytocin and CGRP. Nat Rev Neurol. 2021, 17:621-33. 10.1038/s41582-021-00544-2

Marcus DA: Pregnancy and chronic headache. Expert Opin Pharmacother. 2002, 3:389-93.
10.1517/14656566.3.4.389

Robbins MS: Diagnosis and management of headache: a review . JAMA. 2021, 325:1874-85.
10.1001/jama.2021.1640

Becker WJ: The diagnosis and management of chronic migraine in primary care . Headache. 2017, 57:1471-
81.10.1111/head.13089

Cripe SM, Sanchez S, Lam N, et al.: Depressive symptoms and migraine comorbidity among pregnant
Peruvian women. | Affect Disord. 2010, 122:149-53. 10.1016/j.jad.2009.07.014

Friedman LE, Gelaye B, Rondon MB, Sanchez SE, Peterlin BL, Williams MA: Association of migraine
headaches with suicidal ideation among pregnant women in Lima, Peru. Headache. 2016, 56:741-9.
10.1111/head.12793

Riggins N, Ehrlich A: The use of behavioral modalities for headache during pregnancy and breastfeeding .
Curr Pain Headache Rep. 2021, 25:66. 10.1007/s11916-021-00980-1

Kirchengast S, Molnar A: The impact of lifestyle factors and chronic stress on frequency and intensity of
migraine and tension-type headache among Austrian women. Hum Biol Pub Health. 2022, 1:1-15.
10.52905/hbph2022.1.33

Walter S: Lifestyle behaviors and illness-related factors as predictors of recurrent headache in U.S.
adolescents. ] Neurosci Nurs. 2014, 46:337-50. 10.1097/JNN.0000000000000095

Marcus DA: Managing headache during pregnancy and lactation . Expert Rev Neurother. 2008, 8:385-95.
10.1586/14737175.8.3.385

2023 Alharthi et al. Cureus 15(11): e49345. DOI 10.7759/cureus.49345

14 of 14


https://dx.doi.org/10.3389/fnins.2015.00037
https://dx.doi.org/10.1186/s10194-017-0816-0
https://dx.doi.org/10.1186/s10194-017-0816-0
https://dx.doi.org/10.3889/oamjms.2019.105
https://dx.doi.org/10.3889/oamjms.2019.105
https://dx.doi.org/10.1186/s10194-018-0853-3
https://dx.doi.org/10.1186/s10194-018-0853-3
https://dx.doi.org/10.1155/2021/6682094
https://dx.doi.org/10.1155/2021/6682094
https://dx.doi.org/10.7759/cureus.24848
https://dx.doi.org/10.7759/cureus.24848
https://dx.doi.org/10.21474/IJAR01/995
https://dx.doi.org/10.21474/IJAR01/995
https://europepmc.org/article/med/23350149
https://dx.doi.org/10.1038/s41598-021-86452-3
https://dx.doi.org/10.1038/s41598-021-86452-3
https://mtj.editorum.ru/en/nauka/article/64210/view
http://www.rimed.org/rimedicaljournal/2015/02/2015-02-29-headache-mehta.pdf
https://dx.doi.org/10.1212/01.CON.0000443841.40933.9e
https://dx.doi.org/10.1212/01.CON.0000443841.40933.9e
https://dx.doi.org/10.1186/s10194-017-0823-1
https://dx.doi.org/10.1186/s10194-017-0823-1
https://dx.doi.org/10.1155/2020/4790254
https://dx.doi.org/10.1155/2020/4790254
https://dx.doi.org/10.1038/s41582-021-00544-2
https://dx.doi.org/10.1038/s41582-021-00544-2
https://dx.doi.org/10.1517/14656566.3.4.389
https://dx.doi.org/10.1517/14656566.3.4.389
https://dx.doi.org/10.1001/jama.2021.1640
https://dx.doi.org/10.1001/jama.2021.1640
https://dx.doi.org/10.1111/head.13089
https://dx.doi.org/10.1111/head.13089
https://dx.doi.org/10.1016/j.jad.2009.07.014
https://dx.doi.org/10.1016/j.jad.2009.07.014
https://dx.doi.org/10.1111/head.12793
https://dx.doi.org/10.1111/head.12793
https://dx.doi.org/10.1007/s11916-021-00980-1
https://dx.doi.org/10.1007/s11916-021-00980-1
https://dx.doi.org/10.52905/hbph2022.1.33
https://dx.doi.org/10.52905/hbph2022.1.33
https://dx.doi.org/10.1097/JNN.0000000000000095
https://dx.doi.org/10.1097/JNN.0000000000000095
https://dx.doi.org/10.1586/14737175.8.3.385
https://dx.doi.org/10.1586/14737175.8.3.385

	Headache Characteristics and Their Influencing Factors Among Pregnant Women in Saudi Arabia: A Survey Study
	Abstract
	Background
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design and population
	Sample size and data collection tools
	Data analysis
	Ethical considerations

	Results
	TABLE 1: Demographic and living characteristics of the surveyed pregnant women (n = 411)
	FIGURE 1: Prevalence of headaches before pregnancy among participants (n = 411)
	TABLE 2: Assessment of headache characteristics and patterns among pregnant women
	TABLE 3: Assessment of mental health symptoms in pregnant women (depression symptoms)
	FIGURE 2: Depression severity level among pregnant women (n = 411)
	TABLE 4: Association between headache complaints before pregnancy and demographic characteristics of surveyed pregnant women
	TABLE 5: Association between headache frequency and demographic and living characteristics of pregnant women

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


