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Abstract

Background and Aims: Many women reported experiencing abnormalities in their

cycle after being vaccinated with Covid‐19 vaccination. To understand this issue

further, our study aimed to evaluate the menstrual cycle patterns among women of

childbearing age after receiving COVID‐19 vaccinations.

Methods: A cross‐sectional study was conducted to investigate the impact of

COVID‐19 vaccine on women aged 18 years and above in Saudi Arabia. A self‐

administered online questionnaire was distributed among participants who had

received at least one dose of COVID‐19 vaccine. The questionnaire included

questions about the participants' demographic characteristics, medical history, and

vaccine‐related adverse events.

Results: The study included 383 female participants with an average age of

30.8 ± 8.1 years. The majority of participants, 92.7%, were Saudi, and more than half,

51.4%, were single. Of the participants, 78.9% were disease‐free, and a majority of

67.9% had no history of Coronavirus Disease 2019 infection. A significant

proportion of participants reported postvaccination changes in the menstrual cycle.

Specifically, 43.1% reported changes after the first dose, and 38.4% reported

changes after the second dose (p = 0.044). The severity of premenstrual symptoms

increased from 44 (11.5%) to 113 (29.5%) after the first dose. Reported pain on the

(WONG‐BAKER) scale was also significantly elevated from 34 (8.9%) to 87 (22.7%)

(p < 0.001) after the first dose.

Conclusion: A relatively high prevalence of menstrual cycle irregularities was

reported by Saudi vaccinated women, particularly young adults. These findings

suggest the need to further research and explore the underlying causes of these

irregularities and develop interventions that may help mitigate their impact on

women's health. It is also recommended that women who observe long‐term

changes in their menstrual cycles seek follow‐up and consultation with healthcare

providers to ensure that any potential health concerns are addressed promptly.
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1 | INTRODUCTION

Coronavirus Disease 2019 (COVID‐19) is a global pandemic that has

caused severe disruptions worldwide due to its rapid spread and high

death rate since it was first identified in December 2019.1,2 Globally,

the virus has affected millions of people, with over 841,000

confirmed cases and over 96,000 deaths in Saudi Arabia alone as

of November 2023.3,4 Although some infected people are asympto-

matic or experience mild symptoms, the virus can cause severe

respiratory problems and even multiple organ failure, which might

lead to death.5,6 Vaccine development has been a significant

achievement in the fight against COVID‐19, preventing severe cases

and deaths. Worldwide, 18 vaccines, including diverse technologies

from attenuated or inactivated whole live virus, protein‐based, viral

vector, to/and nucleic acid‐based vaccines, were approved for

emergency use in less than a year after the first identification of

the virus.7,8 As of 2023, over 13 billion vaccine doses have been

distributed globally, and more than 68 million doses of COVID‐19

vaccine have been administered to the residents of Saudi Arabia.4

Previous studies have extensively examined the impact of various

vaccines, such as influenza, measles, and tuberculosis on the immune

system. These studies have shown that the immune response can be

affected by sex hormones, specifically estrogen, which stimulates antiviral

reaction cells while inhibiting the replication of the influenza A virus, and

testosterone, which inhibits inflammation.9–12 In this era, researchers and

scientists have noted, among other factors, gender differences in

infection, morbidity, and mortality rates among COVID‐19 patients.13

Females, in particular, have been observed to have an efficacious immune

response, which may lead to different outcomes and side effects with

diseases and vaccines.14 Consequently, women are more prone to being

affected by COVID‐19 than men.9

The menstrual cycle plays a crucial role in women's reproductive

health; having a regular menstrual cycle is a sign of a normally functioning

hypothalamic‐pituitary‐gonadal (HPG) axis and is considered a vital sign of

female health.15 However, disruptions in this cycle can activate the HPG

axis, leading to serious consequences for women's health, including

fertility issues and hormonal imbalances.16–18 According to the literature,

results from different regions have shown that the pandemic‐related

psychological impact and/or the immune effect of COVID‐19 vaccine can

affect menstrual patterns in various ways, including significant changes in

the duration of their menstruation and/or menstrual cycle length after

vaccination.19–22 While a great deal of research has been conducted on

the efficacy of COVID‐19 vaccines, limited information is available

regarding their potential side effects, particularly on the menstrual cycle,

in Saudi Arabia and worldwide. The aim of this study is thus to explore

and observe the possible side effects of COVID‐19 vaccines on the

menstrual cycle patterns of child‐bearing‐age women in Saudi Arabia.

2 | METHODS

2.1 | Sample size and sampling procedure

The reported changes in the menstrual cycle during COVID‐19

included regularity, flow volume, and pain severity. A previous

study showed that 24% of participants reported an increase in

missed periods, and 21% reported an increase in pain severity

compared to pre‐pandemic times.23 Based on this study, sample

size determination was performed using PASS 11.0 software to

ensure optimal sample size calculation. The proportionate change

in regularity predicted an optimal sample size of 366, which

produces a two‐sided 95% confidence interval with a width equal

to 0.09. This means that the study was conducted with a

sufficient number of participants, providing accurate results that

can be used to understand the impact of COVID‐19 on women's

menstrual cycle.

2.2 | Inclusion and exclusion criteria

This cross‐sectional study included 383 adult women aged 18 years

or older who had received at least one dose of any COVID‐19

vaccine type in Riyadh, Saudi Arabia. Exclusion criteria included:

(i) pregnancy or lactation; (ii) pre‐menopause and menopause;

(iii) history of ovarian dysfunction diagnosed within 6 months

before the onset of disease, including delayed menses, menstrual

irregularities, or earlier menopause; (iv) prior hysterectomy or

oophorectomy; and (v) current treatment with chemotherapy and/

or medication for autoimmune disease (Figure 1).

2.3 | Survey tool and data collection

To ensure the accuracy and reliability of the survey, it was developed

in multiple phases based on the study objective. The first phase

consisted of collecting the required data from the literature, which

included relevant articles, research papers, and other sources of

information. This step was crucial in creating a comprehensive survey

covering all the study's necessary aspects.

In the second phase, the survey questions were translated into

Arabic to make them more accessible and understandable to the

target population. This step was necessary to ensure the participants

could respond to the survey questions accurately and effectively.

In the third phase, two independent consultants from the Depart-

ment of Gynecology at King Fahad Medical City, who are experts

in the topic/subject/work, were selected to evaluate the survey.
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The consultants were chosen based on their extensive experience and

knowledge in the field, which made them capable of providing valuable

feedback on the content validity of the survey.

In the fourth phase, the survey was modified based on the remarks

of each expert. This step was essential in ensuring that the survey was

accurate, reliable, and valid for the study. The modifications were made to

address any concerns or issues raised by the consultants and to improve

the overall quality of the survey.

Finally, in the fifth phase, the survey was piloted with 10% of the

sample to evaluate its face validity in terms of feasibility, readability,

and clarity of language used. This step was crucial in determining

whether the participants could effectively understand and respond to

F IGURE 1 Summary of the study design.
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the questions. The pilot test results were used to modify the survey

before administering it to the whole sample.

The survey tool was a self‐administered questionnaire with

structured questions created using Google Forms. It consists of seven

sections. The first section briefly describes the study, its purpose,

declarations of anonymity and confidentiality, and a written consent

question. The second section contains demographic‐related ques-

tions such as age, nationality, marital status, educational level,

occupation, smoking status, and vital signs, including height, weight,

and body mass index (BMI). The third section includes information

about the medical history. The fourth section covers vaccination

intake, including the vaccination protocol used in this study, history,

and reported side effects, referring to both mRNA vaccines (Pfizer‐

BioNTech [BNT162b2] and Moderna [mRNA‐1273]) and adenovirus

vector vaccine (Oxford‐AstraZeneca [ChAdOx1 nCoV‐19]). The fifth

section has gynecological questions related to the menstrual patterns

of participants before receiving COVID‐19 vaccine as a baseline. The

sixth section covers the menstrual patterns after receiving each dose

of the COVID‐19 vaccine, including the first dose, second dose, and

third dose, if applicable. Incomplete third‐dose data were collected

but not included in the final analysis. The menstrual patterns were

presented in terms of regularity, flow volume, and pre‐menstrual

symptoms (PMS) severity. This section also includes the intensity of

uterine contraction pain represented by the (WONG‐BAKER) pain

scale with response options ranging from 0 to 10, where 0 means no

pain and 10 means severe pain. The normal menstrual pattern during

the last 3 months before participation was defined as a frequency of

24–38 days, 7–9 days' variation between the shortest to longest

cycles, duration of flow of 8 days or less, and blood loss of

5–80mL.15,24 The seventh section comprises the history of severe

acute respiratory syndrome coronavirus 2 (COVID‐19) infection and

menstrual patterns after the infection.

From November 2021 to February 2022, an invitation via an

online link and a QR code was shared on various social media

platforms such as Twitter, Instagram, Snapchat, and WhatsApp. The

invitation was also distributed via online community networks, staff,

and student email databases. Women participants were approached

using a systematic sampling technique, where every first 10 women

accepting the invitation were recruited to complete a survey link of

the study on each working day.

2.4 | Statistical analysis

Categorical variables were presented as numbers and percentages,

while continuous variables were presented as means and standard

deviations (±SD). The Kolmogoro−Smirnov test was used to confirm

the normal distribution assumption. The Pearson χ2 or Fisher's exact

test was used to determine significant associations between

categorical variables. A p < 0.05 was considered statistically signifi-

cant. All data analyses were performed using the SPSS 25 Statistics

Package (SPSS Inc.).

3 | RESULTS

3.1 | Socio‐demographic characteristics of the
study population

The study surveyed a total of 576 individuals. However, only 383

participants were included in the analysis, as they represented normal

menstrual cycles and met the inclusion criteria. To provide a

comprehensive understanding of the participants, their sociodemo-

graphic characteristics were analyzed and are demonstrated in

(Table 1).

On average, the participants' ages ranged from 18 to 58 years,

with a mean age of 30.8 years (SD = 8.1). The majority of the study

participants were Saudi nationals, accounting for 92.7% of the

participants, while only 7.3% were non‐Saudi. Interestingly, 51.4% of

the 383 women who completed the questionnaire were single.

As shown in Table 1, the age at menarche was reported to

range from 8 to 19 years, with a mean age of 12.8 years

(SD = 1.6). It was also found that nonsmokers accounted for about

97% of the participants, which is a positive indicator of the

population's health.

To provide an overview of the participants' weight status, it was

found that most of the population had an average weight, accounting

for approximately 43% of the participants, with a mean BMI of 26.9

(SD = 15.6). On the other hand, overweight was found to be in 30%

of the participants, while 21% were obese.

It was also found that the majority of participants, 78.9%,

were disease‐free. In terms of contraceptive use, 12.0% of the

participants began using a contraceptive in the last calendar year,

while 2.9% less frequently used hormones for other reasons.

Moreover, 22.5% of the participants use different types of

medication, which provides insight into the study's population's

overall health status.

3.2 | Menstrual cycle post‐Covid‐19 vaccination

According to Table 2, Pfizer‐BioNTech was the most common type of

vaccine received by women in Saudi Arabia. As per the data, 77.3% of

the participants received the first dose, while 81.7% received both

doses. This could be attributed to its availability in the Kingdom of

Saudi Arabia.

Interestingly, almost half of the women reported a change in

their menstrual cycle patterns after the first dose, while slightly over

one‐third experienced changes after the second dose (43% and

38.4%, respectively). It is worth noting that there was no significant

difference between the two doses (p = 0.044) (Table 2).

Furthermore, it is significant to mention that the participants

reported no long‐lasting impact of the vaccine on their menstrual

cycle symptoms after the first dose in 211 women (55.1%). This trend

continued after the second dose, with 174 women (54.2%) stating no

long‐lasting impact (Figure 2).
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3.3 | Trends of menstrual abnormalities after
Covid‐19 vaccination

The results presented inTable 3 showed the impact of vaccine doses on

menstrual cycle length, regularity patterns, flow volume, and pre‐

menstrual syndrome (PMS) among participants. In this study, we found

that the mean length of the menstrual cycle increased from 27.5 ± 3.4

days before vaccination to 29.5 ± 10.8 days after the first dose,

which was a statistically significant difference, while the second dose

did not appear to have any further effects. In contrast, the mean length

of the period did not change significantly after the vaccine doses, with

only a slight increase from 6.4 ± 1.3 days before vaccination to 6.7 ± 2.4

days after the first dose, and this remained consistent after the

second dose.

Regarding the regularity patterns, the percentage of participants who

reported irregularity significantly increased from 13.8% to 24.8% after the

first dose and 27.8% after the second dose, indicating a progressive trend.

Furthermore, a few subjects reported experiencing abnormal bleeding

after vaccination, with the percentage of participants reporting very light

bleeding significantly increasing by almost double from 6.0% to 13.1%

after the first dose and slightly decreasing to 11.1% after the second

dose. In comparison, the percentage of those reporting heavy bleeding

significantly increased from 7.8% to 13.3% after the first dose and to

13.2% after the second dose.

TABLE 1 Sociodemographic
characteristics.

Characteristic min−max, Mean ± SD, and Median N (%)

Age (year) 18−24 90 (23.5)

25−29 110 (28.7)

30−34 63 (16.4)

35−39 50 (13.1)

40−44 42 (11.0)

≥45 28 (7.3)

min−max 18−58

Mean ± SD 30.8 ± 8.1

Median (P25−P75) 29 (25−37)

Nationality Saudi 355 (92.7)

Non‐Saudi 28 (7.3)

Marital Status Single 197 (51.4)

Married 174 (45.4)

Divorced 10 (2.6)

Widow 2 (0.5)

Age at menarche (year) min−max 8−19

Mean ± SD 12.8 ± 1.6

Median (P25−P75) 13 (12−14)

Smoking 15 (3.9)

BMI (kg/m2) <18.5 (Underweight) 22 (5.7)

8.5−24.9 (Normal Weight) 165 (43.1)1

25−29.9 (Overweight) 115 (30.0)

≥30 (Obese) 81 (21.1)

min−max 15.6−218.5

Mean ± SD 26.9 ± 15.6

Median (P25−P75) 25 (21.8−28.9)

Comorbidity 81 (21.1)

Medication use 86 (22.5)

Hormonal contraceptive 46 (12.0)

Hormones for any other reasons 11 (2.9)
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TABLE 2 Covid‐19 vaccination and post‐effective menstruation.

Characteristic Description 1st Dose (N [%]) 2nd Dose (N [%]) p Value

Covid‐19 Vaccination Type of vaccine Pfizer/BioNTech 296 (77.3) 308 (81.7) 0.516

AstraZeneca/Oxford 85 (22.2) 62 (16.4)

Moderna 2 (0.5) 7 (1.9)

Johnson and Johnson 0 (0.0) 0 (0.0)

Noticing a change in cycle or period after
the vaccine

Yes 165 (43.1) 139 (38.4) 0.044

No 218 (56.9) 223 (61.6)

Duration of the new cycle symptoms
remains after the time of the dose:

Just the first period after the vaccine 76 (19.8) 52 (16.2) 0.600

It is an ongoing problem after the

vaccine

96 (25.1) 95 (29.6)

No new symptoms on my period 211 (55.1) 174 (54.2)

F IGURE 2 COVID‐19 vaccine and posteffective menstruation.
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TABLE 3 Menstruation characteristics before vaccination with respect to posteffective Covid‐19 vaccination.

Characteristic Description
Prevaccination
(N [%])

After 1st
Dose (N [%])

After 2nd
Dose (N [%]) p Value

Length of the
cycle (day)

Min−max 15−45 7−120 3−100 0.093

Mean (days) ± SD 27.5 ± 3.4 29.5 ± 10.8 28.3 ± 9

Median (P25−P75) 28 (26, 29) 28 (26, 30) 28 (25, 30)

Length of period (day) Min−max 2−13 1−24 1−20 0.293

Mean (days) ± SD 6.4 ± 1.3 6.7 ± 2.4 6.7 ± 2.3

Median (P25−P75) 7 (6−7) 7 (5−7) 7 (5−7)

Regularity Regular 289 (75.5) 231 (60.3) 195 (58.4) <0.001

Irregular 53 (13.8) 95 (24.8) 93 (27.8)

Continuous bleeding between each

period

1 (0.3) 7 (1.8) 7 (2.1)

Noncontinuous bleeding between

each period

10 (2.6) 5 (1.3) 3 (0.9)

Amenorrhea 30 (7.8) 41 (10.7) 31 (9.3)

Menopause 0 (0.0) 4 (1.0) 5 (1.5)

Flow volume Spotting (a drop or two of blood) 9 (2.3) 15 (3.9) 14 (4.2) 0.003

Very light bleeding 23 (6.0) 50 (13.1) 37 (11.1)

Light bleeding 77 (20.1) 90 (23.5) 80 (24.0)

Moderate bleeding 237 (61.9) 164 (42.8) 146 (43.7)

Heavy bleeding 30 (7.8) 51 (13.3) 44 (13.2)

Very heavy bleeding 7 (1.8) 13 (3.4) 13 (3.9)

PMS severity No symptoms 36 (9.4) 32 (8.4) 31 (9.4) <0.001

Mild 151 (39.4) 75 (19.6) 60 (18.2)

Moderate 152 (39.7) 163 (42.6) 159 (48.2)

Severe 44 (11.5) 113 (29.5) 80 (24.2)

Backache 251 (65.5) 240 (62.7) 201 (52.5) <0.001

Depression 181 (47.3) 163 (42.6) 143 (37.3) <0.001

Stomach ache 119 (31.1) 120 (31.3) 112 (29.2) 0.532

Tenderness of Breast 165 (43.1) 145 (37.9) 126 (32.9) <0.001

Nausea 113 (29.5) 97 (25.3) 90 (23.5) 0.008

Vomiting 23 (6.0) 24 (6.3) 20 (5.2) 0.618

Restlessness, tiredness 158 (41.3) 126 (32.9) 115 (30.0) <0.001

Weight changes 74 (19.3) 80 (20.9) 79 (20.6) 0.661

Mood changes 277 (72.3) 225 (58.7) 193 (50.4) <0.001

Sweating 85 (22.2) 67 (17.5) 66 (17.2) 0.01

Headache 157 (41.0) 144 (37.6) 142 (37.1) 0.162

Dizziness 50 (13.1) 53 (13.8) 59 (15.4) 0.316

Muscle and joint pain 132 (34.5) 129 (33.7) 122 (31.9) 0.512

Acne 148 (38.6) 116 (30.3) 106 (27.7) <0.001

I don't experience any of these symptoms 9 (2.3) 0 (0.0) 0 (0.0) <0.001

(Continues)
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In terms of PMS, the percentage of participants who reported

severity in their symptoms increased from 11.5% to 29.5% after

the first dose, with a slight decrease to 24.2% after the second

dose. Physiological symptoms fluctuated throughout the vaccine

doses, with some showing no significant change while others

showed minor changes. Backache reporting dropped from 65.5%

to 62.7% and then to 52.5%, which was statistically significant.

Women reporting breast tenderness significantly decreased from

43.1% before vaccination to 37.9% and 32.9% after the first and

second doses, respectively.

On the other hand, PMS symptoms reported decreased

significantly for psychological symptoms, such as depression, from

47.3% to 42.6% and 37.3% after the first and second doses,

respectively. Also, for mood changes, individuals reported a signifi-

cant reduction from 72.3% to 58.7% after one dose and 50.4% after

two doses, indicating a progressive trend.

Finally, we assessed the impact of vaccine doses on uterine

contraction pain using the WONG‐BAKER scale. We found the

percentage of women who reported having pain worse than usual

increased from 8.9% to 22.7% after the first dose of the vaccine,

which was a statistically significant difference.

3.4 | Changes in the menstrual cycle with the
demographic variables

Based on the demographic data presented in Table 4, it appears that

young adult women under 30 years of age were most affected by

menstrual cycle disruptions after receiving one dose of COVID‐19

vaccine (p=0.005). Additionally, the majority of affected individuals were

healthy single women, with over 49.7% of single women reporting

changes after the first dose. Among disease‐free women, 79.4% observed

disturbances in their menstrual cycle after vaccination.

3.5 | Trends of menstrual abnormalities in terms of
regularity and flow volume before and after the 1st
and 2nd dose of Covid‐19 vaccination

Table 5 shows that after the first dose of COVID‐19 vaccine, 38.6%

of women reported irregular or disturbed menstrual cycles. This

number slightly increased to 40.1% after the second dose (p < 0.001).

Additionally, 1% of the population experienced menopause after

vaccination. Furthermore, 40.5% of women reported light menstrua-

tion after taking one dose of COVID‐19 vaccine. Finally, heavy flow

reporting almost doubled from baseline to 16.7% after the first dose

of COVID‐19 vaccination.

3.6 | Concordance between the baseline
wong‐baker pain assessment, menstrual regularity,
and menstrual flow volume with their repeated
assessments after the 1st dose of Covid‐19
vaccination

After the first dose of COVID‐19 vaccination, concordance between

the baseline Wong‐Baker Pain assessment, Menstrual Regularity, and

Menstrual Flow Volume with their repeated assessments generated

three latent variables (Table 6). The concordance in the Wong‐Baker

Pain assessment was evaluated in (49.9%) of subjects, regularity in

TABLE 3 (Continued)

Characteristic Description
Prevaccination
(N [%])

After 1st
Dose (N [%])

After 2nd
Dose (N [%]) p Value

Other (specify) 0 (0.0) 27 (7.0) 27 (7.0) <0.001

Uterine contractions

pain (WONG‐
BAKER pain scale)

Lighter than usual 68 (17.8) 23 (6.0) 14 (4.3) <0.001

As usual 260 (67.9) 254 (66.3) 211 (64.7)

Worse than usual 34 (8.9) 87 (22.7) 69 (21.2)

No uterine contraction 21 (5.5) 19 (5.0) 32 (9.8)

TABLE 4 Noticing a change in cycle or period after the vaccine.

Characteristic Description

1st dose

Yes No p Value

Age (year) min−max 18−58 19−52 0.867

Mean ± SD 30.9 ± 8.9 30.8 ± 7.4

Age (year) 18−24 43 (26.1) 47 (21.6) 0.005*

25−29 48 (29.1) 62 (28.4)

30−34 23 (13.9) 40 (18.3)

35−39 11 (6.7) 39 (17.9)

40−44 23 (13.9) 19 (8.7)

≥45 17 (10.3) 11 (5.0)

Marital Status Single 82 (49.7) 115 (52.8) 0.337

Married 78 (47.3) 96 (44.0)

Divorced 3 (1.8) 7 (3.2)

Widow 2 (1.2) 0 (0.0)

Comorbidity Yes 34 (20.6) 47 (21.6) 0.821

No 131 (79.4) 171 (78.4)

*p < 0.05.
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(71.0%), and flow volume in (61.6%). Significant associations existed

between the change in uterine contractions pain assessed by the

Wong‐Baker pain scale and the change in menstrual regularity in

(61.1%) of subjects. In comparison, the alteration in Flow volume was

ascertained in (66.1%) of subjects. Overall, a total of (29.1%) of

subjects were unaffected by any change in Wong‐Baker pain

assessment, menstrual regularity, and menstruation flow volume

before or after the first dose of COVID‐19 vaccination.

3.7 | Menstrual cycle abnormalities and Covid‐19
infection

Among the women who participated in the study, 67.9% had no

history of COVID‐19 infection (Table 7). Of those who had a previous

COVID‐19 infection, 34.2% had menstrual abnormalities. Addition-

ally, postvaccination menstrual abnormalities were significantly

associated with severe symptoms of COVID‐19 infection (Table 7).

TABLE 5 Characteristics before vaccination with respect to post‐effective by COVID‐19 vaccination.

Characteristic Description
Prevaccination
[N (%)]

After 1st
dose (N [%])

After 2nd
dose (N [%]) p Value

Regularitya Regular 289 (75.5) 231 (60.3) 195 (58.4) <0.001

Irregular menstruation 94 (24.5) 148 (38.6) 134 (40.1)

Menopause 0 (0.0) 4 (1.0) 5 (1.5)

Flow volumeb Light bleeding 109 (28.5) 155 (40.5) 131 (39.2) 0.032

Moderate Bleeding 237 (61.9) 164 (42.8) 146 (43.7)

Heavy bleeding 37 (9.7) 64 (16.7) 57 (17.1)

aIrregular, continuous bleeding between each period, noncontinuous bleeding between each period, and amenorrhea all combined as Irregular
menstruation.
bSpotting (a drop or two of blood), Very light bleeding, and light bleeding all combined as Light bleeding. Very heavy bleeding and heavy bleeding were all
combined as Heavy bleeding.

TABLE 6 Concordance between the baseline Wong‐Baker pain assessment, menstrual regularity, and menstrual flow volume with their
repeated assessments after the 1st dose of COVID‐19 vaccination.

Characteristic Description

Change in Uterine contractions pain (WONG‐BAKER pain scale)

p‐value Kappa
No Yes Total
191 (49.9) 192 (50.1) 383 (100.0)

Change in Regularity No 149 (78.0) 123 (64.1) 272 (71.0) 0.003 0.139

Yes 42 (22.0) 69 (35.9) 111 (29.0)

Change in flow volume No 130 (68.1) 106 (55.2) 236 (61.6) 0.010 0.128

Yes 61 (31.9) 86 (44.8) 147 (38.4)

TABLE 7 Clinical symptoms among COVID‐19 infected studied participants.

Symptom
COVID‐19
[123 [32,1%])

Total
(383 [100.0%]) p Value

Fever 50 (40.7) 51 (13.3) <0.001

Diarrhea 17 (13.8) 17 (4.4) <0.001

Loss of the taste or smell 53 (43.1) 54 (14.1) <0.001

Sore throat 40 (32.5) 40 (10.4) <0.001

Cough 45 (36.6) 45 (11.7) <0.001

Difficulty in Breathing 35 (28.5) 35 (9.1) <0.001

Headache 61 (49.6) 62 (16.2) <0.001

No, symptoms 2 (100.0) 2 (100.0) 1

Experiencing changes in the menstrual cycle after the infection 41 (34.2) 42 (31.3) 0.039
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4 | DISCUSSION

This study describes the prevalence of menstrual disturbance and

abnormality among 383 women in Saudi Arabia, specifically regarding

the observation of the menstrual cycle after COVID‐19 vaccination.

The study assessed the main patterns of menstruation, including

regularity, flow volume, uterine contractions pain, PMS, duration, and

frequency.

Regularity of the menstrual cycle is a vital sign for women's

reproductive health.25 As per reported patterns of regularity, there

was a change after vaccination, especially after the first dose. Nearly

40% (39.6%) of our participants experienced menstrual abnormalities

after the first dose of COVID‐19 vaccination, including irregularity,

intermenstrual bleeding, and amenorrhea. Our results are consistent

with a large cross‐sectional study that included 2269 women from

the (MENA) region, where 46.7% reported abnormalities after the

first dose of COVID‐19 vaccine.22 According to our findings, the

vaccine also altered the duration of the menstrual cycle, resulting in a

slightly prolonged cycle. However, the length of menstruation

remained the same even after the vaccine, consistent with published

results from global cohort data.21 The effects of vaccines on the

menstrual cycle are still not clearly understood, although previous

research on vaccines such as the typhoid vaccine, the hepatitis B

virus vaccine, and the human papillomavirus (HPV) vaccine, have

shown similar effects on menstruation,26–29 indicating a potential link

between vaccination and menstrual disturbance.

Our study found that vaccination was significantly associated

with changes in flow volume, particularly toward a heavier menstrual

flow (hemorrhages). According to Dasharathy et al. after 3 days of

bleeding, elevated levels of follicle‐stimulating hormone (FSH) and

progesterone appear, resulting in heavier flow.16 This suggests that

the mRNA vaccine could potentially affect the levels of hormones

that lead to severe blood loss. However, the exact mechanism of this

effect was linked to the immune response rather than a specific

component of the vaccine.25 The mRNA vaccine is consistent with

the HPV vaccine, which appears to have a similar mechanism in the

female body.29

Furthermore, this study also reported a high prevalence of

premenstrual symptoms (PMS), with 29.5% of participants experien-

cing severe PMS after the first dose and 24% after the second dose.

This is higher than the prevalence of moderate to severe PMS, which

typically ranges between 5 and 8%.30,31 The severity of PMS in this

study was defined by the American College of Obstetrics and

Gynecology (ACOG) as having one or more psychological or physical

symptoms that lead to a weakening.31 Overall, our findings suggest

that vaccination may impact the menstrual cycle, potentially leading

to a disturbance in flow volume and increased severity of PMS.

However, further research is needed to fully understand these

effects' mechanisms and determine the long‐term implications for

women's health.

Our findings highlight substantial perceived distress in PMS

among women after receiving COVID‐19 vaccine. 62.7% reported

suffering from backache, 58.7% from mood changes, and 42.6% from

depression after the first dose. While other reported symptoms

fluctuated between the first and second doses of the vaccine.

Earlier scientific research identified a link between premenstrual

syndrome (PMS) and progesterone production in the body. Elevated

levels of progesterone and other hormone disturbances have been

noticed after receiving other forms of mRNA vaccine besides the

COVID‐19 vaccine.29 Therefore, our findings might point to an

important pattern of increased PMS severity after COVID‐19

vaccination. We recommend informing individuals that menstrual

disturbances are a potential side effect.

It is worth noting that depression was assessed as part of PMS

rather than as a standalone mental condition.20,32 We believe that

this assessment is comprehensive, as depression in PMS refers to 1

week before bleeding.31 Our results suggest that the depression

status improved slightly with each dose of COVID‐19 vaccine. This

contrasts with other studies that found a deterioration in mood after

vaccination. However, those studies were conducted during the first

wave of the vaccination campaign (December 2020/January 2021).

At that time, vaccine hesitancy was shared worldwide, particularly in

the Middle East, among at‐risk individuals such as young adults or

women who were concerned about the vaccine's potential impact on

reproductive health.33–35

The improvement in mood and depression observed in our study

may be related to the overall improvement with the pandemic

situation. As the viral outbreak declined by the time of the second

and third vaccine doses, lockdowns and restrictions were lifted due to

the vaccine's widespread distribution. People became more confident

in vaccination, which led to a sense of ease, a recovery in daily life,

and general mental well‐being.36,37

We included a WONG‐BAKER scale in the questionnaire to

evaluate uterine contraction pain, which has not been examined

before in other studies from the MENA regions.22 Pain resulting from

uterine contractions can affect women's quality of life and daily

activity.20 Half of the women in the study experienced moderate to

severe pain after vaccination. The medical literature has discussed

the effect of vaccination on the level of sex hormones, which could

be related to a drop in estrogen levels and an increase in pain

severity.21 In our further analysis, we found that the change in

uterine contraction pain, as assessed by the Wong‐Baker pain scale,

was ascertained in 61.1% of cases when examining the change in

menstrual regularity, while the change in flow volume was

ascertained in 66.1% of cases.

This study found that women who are disease‐free and have no

smoking history are more likely to report disturbance of the

menstrual cycle, in contrast to previous studies that identified

smoking and comorbidities as contributing factors to menstrual

irregularities.16 Young, single adults under the age of 35 were also

more likely to experience pattern changes in their menstrual cycles.

This atypical pattern could be explained by the fact that health‐

conscious individuals are in harmony with their regular body cycles,

which makes them more likely to notice abnormalities and menstrual

disturbances. Dealing with cycle abnormalities may be more

challenging at a younger age due to a lack of experience and
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confidence. Therefore, even if this abnormality is considered a

temporary effect, it should be addressed by a physician to prevent

negative effects on the marital, parental, and professional aspects of

women's lives. Muhaidat et al. reported that 65% of women from the

Middle East ignored seeking consultation regarding menstrual

abnormalities after vaccination.22

We found that half of COVID‐19‐infected women experi-

enced severe symptoms. Additionally, 34.2% of the infected

subjects reported abnormalities in their menstrual cycles after the

infection. Previous research has documented that viral infections

can cause hypothalamic and hypogonadism, which can lead to

amenorrhea and menstrual disturbance.16 This can affect the

length of the menstrual cycle due to abnormal hormonal patterns

of FSH, LH, estradiol, and progesterone, which all play a role in

regulating menstrual patterns. Rapid menstrual cycles were

associated with an earlier escalation in FSH and higher estradiol

levels, whereas extended cycles were linked to increased LH and

minor estradiol levels.16

4.1 | Strengths and limitations

This study has strengths and limitations, which are essential when

interpreting the results. One of the strengths of this study is that it

investigates the prevalence of postvaccination menstrual abnormali-

ties among different age groups of women in Saudi Arabia. This is

significant because few studies on this topic are specific to women in

Saudi Arabia. Most published papers on menstrual cycle abnormali-

ties are from Western countries and include women with different

ethnic and genetic backgrounds. Additionally, using the (Wong‐

Baker) pain scale and PMS inquiries further links the assessment topic

to the menstrual cycle, providing a more comprehensive under-

standing of menstrual health.

However, there are limitations to this study that should be

taken into account. First, using a cross‐sectional design means that

causality between menstrual abnormalities and vaccination cannot

be determined. Conducting a longitudinal study to investigate this

relationship further would be beneficial. Second, recall bias may

have affected the results since self‐reported data was used, and

participants may not fully understand their menstrual cycle

patterns. Third, online surveys may limit the generalizability of

the sample, even though participants from various socioeconomic

statuses were included. The Omicron variant was prevalent during

data collection, and online surveys were the most feasible option

for data collection at that time. Finally, the lack of a comparison

group consisting of unvaccinated women limits the ability to fully

evaluate the changes and address public concerns regarding the

associations between COVID‐19 vaccination and menstrual cycle

disturbance. Future studies should consider including a compari-

son group to better contextualize the results.

In Saudi Arabia, 74.03% of the population is fully vaccinated

as of the last data published in 2023, with women being the

minority.38 This study aims to help healthcare professionals

educate women about vaccine safety, provide information about

post‐vaccine side effects, and focus on vulnerable groups like

young adults. Detecting bleeding quantity through a hormonal

profile and follow‐up after vaccination are essential. Future

studies should include prospective cohort designs to examine

menstrual cycle disturbance pre‐ and postvaccination. Clinical

trials for vaccine development should consider the outcomes of

this study, as COVID‐19 vaccine trials did not investigate changes

in menstrual health.
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