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Abstract

Data supporting the evidence of changes in the menstrual cycle and premenstrual symptoms associated with coronavirus diseg
(COVID-19) is quite scarce. To determine the association between COVID-19 vaccination and menstrual cycle changes and its
relationship with different types of vaccines among women of reproductive age in Abha City, Saudi Arabia. A cross-sectional
study was conducted from January 2022 to June 2022, among participants from Asser region of Saudi Arabia by using a self-
administered questionnaire through an electronic survey. Data analysis was performed using SPSS version 16.0. Among 1208
study subjects, majority (66.9%) of females had menarche at the age of <13 years, 17.2% had irregular periods, and 24.8%
reported an average regularity of periods (23-35 days). A statistically significant association was found among females who
experienced a change in their menstrual cycle after receiving COVID-19 vaccine. Mood swings and lower back pain were common
symptoms of premenstrual syndrome symptoms. Only 15% females reported a delay in conception. Out of 176 females, 40%
showed 6 month delay in conception after receiving vaccine. Multivariate logistic regression analysis showed that age, regularity
of periods, and usual volume of bleeding were significantly associated with changes in the menstrual cycle after vaccination.
The relationship between COVID-19 vaccine and associated changes on the menstrual cycle and premenstrual syndrome was
established in our study. Further research is needed to produce concrete evidence regarding its relationship to eliminate vaccine
hesitancy among women.

Abbreviations: Cl| = confidence interval, COVID-19 = coronavirus disease, OR = odds ratio, SARS-CoV-2 = severe acute
respiratory syndrome coronavirus 2.
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1. Introduction the respiratory, cardiovascular, neurological, and musculo-
skeletal systems.”?! Multiple complications occurred not only
as a result of the disease itself but also due to different treat-
ment modalities given initially to manage COVID-19 cases."!
Further, the effect of COVID-19 vaccine has been under focus
since its development and administration.* Rapid development
of COVID-19 vaccine and its compulsory administration to the
entire population by defining risks versus benefits was a critical
regulatory medical decision, although vaccine safety measures
were considered.’) However, COVID-19 vaccine is of great
concern in general population, and they have various opinions

The world has faced a severe sinister virus named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), which was
discovered during the outbreak of a highly transmissible respi-
ratory disease in Wuhan, a city in Republic of China, in 2019.
This outbreak has become a pandemic, known as coronavirus
disease 2019 (COVID-19), which continues to spread world-
wide.'l COVID-19 pandemic has been a hot topic for 3 years,
and many studies have highlighted its effect on different aspects
of life. SARS-CoV-2 infection caused many psychological prob-
lems like depression and anxiety along with major effects on
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and perceptions regarding the side effects associated with the
vaccine, causing anxiety among common people and avoidance
behavior toward receiving the vaccine among adults and chil-
dren as well as the elderly population.!’! Vaccine hesitancy, a
multifactorial phenomenon caused by the complex interaction
of different social, cultural, political, and personal factors, is a
common issue worldwide.”” Multiple attitudes were encoun-
tered regarding COVID-19 vaccine administration, including
uncertainty and hesitation regarding the newly invented vac-
cine.® Different groups of people have different perceptions
of the vaccine.”! Some individuals experienced short-term
side effects such as fatigue, fever, body ache, nausea, vomiting,
headache, joint pain, and joint swelling after receiving the vac-
cine.l'” Some studies have reported vaccine-associated myocar-
dial infarction!'"l; acute peripheral facial paralysis (Bell palsy);
facial swelling; swelling of the lips, face, or tongue associated
with anaphylaxis!'?; vaccine-induced prothrombotic immune
thrombocytopenial™; and severe scleroderma.l'¥ Moreover,
few people believe that COVID-19 vaccine affects fertility and
causes menstrual problems; however, little is known about its
impact on female reproductive system and menstrual cycle.
Studies are insufficient to determine the impact of COVID-
19 vaccination on menstrual cycle.!'s! Nevertheless some viral
infections such as human immunodeficiency virus, hepatitis B,
and hepatitis C virus infection have been reported to correlate
with complications in the reproductive system and menstrual
cycle changes; it is suggested that vaccines for prevention of
viral infections could be associated with menstrual changes as
well. These viral infections can cause amenorrhea, menorrha-
gia, prolonged and heavy menstruation, scanty and low flow,
various symptoms related to premenstrual syndrome, absence
of menstruation, and dysmenorrhea.l'! Some studies have
also reported menstrual and premenstrual changes associated
with COVID-19 infection as well as with the vaccine, but data
to support this evidence are quite scarce. We aimed to study
changes in the menstrual cycle because it reflects the general
health status of women. Irregularities in the menstrual cycle
pose a greater risk for the development of metabolic syndrome,
dyslipidemia, and infertility.!'”

Considering the above facts, the study was aimed to deter-
mine the association of COVID-19 vaccination with menstrual
cycle changes and its relationship to different types of vaccines
among women of reproductive age in Abha City of Saudi Arabia,
which will help clinicians to provide better care and services to
patients. We hypothesized that menstrual cycle changes could
be found among women of reproductive age who have received
COVID-19 vaccine.

2. Methods
2.1. Study design, population, and sample

This cross-sectional study focused on female participants of
reproductive age residing in Abha City, which is located in the
Aseer Province of Saudi Arabia. The study was conducted over
a 6-month period, specifically from January 2022 to June 2022.
The reference population for this research included all females
within the reproductive age range living in Abha City during
that time. This means that the study aimed to gather data and
insights from a diverse group of women in that specific region,
providing a comprehensive understanding of their reproductive
health and COVID-19 vaccination status. This sample would
consist of a selected number of females of reproductive age who
participated in the research, providing data on their COVID-
19 vaccination status and any changes they experienced in
their menstrual cycles. This group specifically includes those
who agreed to participate in the study and had received the
COVID-19 vaccine. The study aimed to gather insights from
this demographic during the study period. To ensure the reli-
ability of the data, certain individuals were excluded from the
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study. This included females who did not consent to participate,
those who were experiencing menopause, pregnancy, or lacta-
tion, and those with irregular menstrual cycles due to gyneco-
logical issues. Additionally, any participants who had changes in
their menstrual cycle at the time of data collection or prior to
receiving the vaccine were also excluded. In total, 1208 partic-
ipants were selected using snowball sampling, which helped to
reach a broader network of eligible individuals within the target
population.

2.2. Sample size calculation

Assuming the maximum variability, which is equal to 50%
(P =.5) and taking 95% confidence level (Z score = 1.96) with
+3% precision (d), 15% nonresponse, the formula for required
sample size is, n=2* p(1—p)/d®. The required sample
size was calculated to be 1067, assuming a 15% nonresponse
rate. To account for this, a total of 1227 participants were
approached for data collection. After data collection, 1208
participants’ data were retained for final analysis, as 19 par-
ticipants’ data were excluded due to incomplete or inaccurate
information.

2.3. Procedure

The survey design process involved several key steps, includ-
ing defining the objectives, developing questions, and ensur-
ing clarity and relevance. A self-structured questionnaire was
designed by a team of principal authors and coauthors after a
thorough literature search based on observations during clin-
ical practice.l"® All information was gathered by the principal
investigator and coinvestigators using an electronic survey
self-structured questionnaire after obtaining informed con-
sent from the participants. It consisted of close-ended ques-
tions designed through the SurveyMonkey application and
distributed through personal contacts with family, friends,
colleagues, and by using different social media resources such
as Twitter, WhatsApp, and Instagram. The questionnaire was
translated from English to Arabic (local language) by a bilin-
gual person to enable easy understanding of the questions and
focusing on cultural appropriateness to avoid questionnaire
bias. When it came to translating the survey into Arabic, it
is important to focus on accurate language translation while
also considering cultural nuances to ensure that the questions
are understood correctly by Arabic-speaking respondents.
This process involved collaboration with a bilingual expert
to maintain the integrity of the survey’s intent and meaning.
Before administering the final version of the questionnaire, a
pretest was performed on randomly selected 25 females in the
region to ensure the questionnaire’s validity, reliability, appli-
cability, and average filling time. The overall reliability coef-
ficient (a-Cronbach) was 0.76. A 17-item questionnaire was
constructed with multiple parts, including sociodemographic
information, gynecological characteristics, pattern of men-
strual bleeding, cycle change after COVID-19 vaccination,
changes in symptoms of premenstrual syndrome, and delayed
conception. Based on the definition of infertility, subjects who
did not conceive within 1 year were considered to have a delay
in conception.

2.4. Ethical considerations

This study was approved by the Ethics Committee of King
Khalid University (ECM# -613 KKU). Informed consent was
obtained from each subject, after receiving approval of the pro-
tocol by institutional review board. Participants were assured
that their identities would remain anonymous and unidentified
throughout the study, and the data would be utilized only for
research purposes by keeping their identities confidential.
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Association of sociodemographic and gynecological characteristics with the changes in menstrual cycle after receiving COVID-19

vaccine.
Any change in the cycle after receiving the
vaccine?
Characteristics No (n =471) Yes (n = 737) Total P-value
Nationality Non-Saudi 68 82 150 .088
45.3% 54.7% 100.0%
Saudi 403 655 1058
38.1% 61.9% 100.0%
Age (years) 15-29 340 508 848 A74
40.1% 59.9% 100.0%
30-39 88 156 244
36.1% 63.9% 100.0%
40-49 43 73 116
37.1% 62.9% 100.0%
Age of menarche <13yr 334 475 809 .019
41.3% 58.7% 100.0%
>14yr 137 262 399
34.33% 65.66% 100.0%
Marital status Unmarried 323 516 839 .597
38.5% 61.5% 100.0%
Married 148 221 369
37.6% 62.4% 100.0%
Ever being pregnant No 366 549 915 203
40.0% 60.0% 100.0%
Yes 105 188 293
35.8% 64.2% 100.0%
History of chronic disease Yes 58 101 159 485
36.5 63.5 100.0
No 413 636 1049
39.4% 60.6% 100.0%
Type of contraceptive currently using Currently not using 396 638 1034 .387
38.3% 61.7% 100.0%
Implant 3 10 13
23.1% 76.9% 100.0%
Intrauterine device 17 19 36
47.2% 52.8% 100.0%
Pills 42 51 93
45.2% 54.8% 100.0%
Others 13 19 32
40.6% 59.4% 100.0%

2.5. Statistical analyses

Analyses were performed using SPSS 16.0 version (SPSS Inc.,
Chicago, IL). The results are presented as frequency and per-
centage graphs, such as bar diagrams. Baseline characteristics
were compared using the chi-squared test for categorical vari-
ables. Statistical significance was set at P <.05. The imputation
method was used to handle the missing data. To examine the
cross-sectional association among gynecological characteristics,
demographic factors, and changes in the menstrual cycle after
receiving COVID-19 vaccine, we fitted a multiple regression anal-
ysis model with any change in the cycle after receiving the vac-
cine as an independent variable to estimate odds ratio (OR) and
95% confidence interval (CI) of categorized cycle characteristics.

3. Results

Among 1208 study subjects included in the present study,
1058 (87.58%) were Saudi participants. Approximately 848
(70.19%) females were aged <30 years. General characteristics
of the study participants, such as nationality, age, marital sta-
tus, and contraceptive use, were evaluated. The association of
characteristics and changes in cycle after receiving the vaccine,
indicating that the majority of females 809/1208 had menarche
at the age of <13 years. The number of study participants who
experienced changes in the cycles after receiving the vaccine

was 737 (61.0%). A higher proportion of married females self-
reported a change in the cycle after receiving the vaccine than
unmarried women, but the difference was not statistically sig-
nificant (Table 1).

About 300/1208 (24.8%) females reported that the average
regularity of periods was usually 23 to 35 days and 208/1208
(17.2%) had irregular periods. During a typical menstrual
period, most females 445/1208 reported 3 to 7 days of bleed-
ing, whereas 93/1208 (7.6 %) females had heavy bleeding during
menstrual flow, in which few of them (0.9%, 12/1208) reported
soaking of 7 to 9 times a tampon or pad with 4-h interval. It also
shows the association between COVID-19 vaccine dose taken
by female study subjects and changes in the menstruation cycle
after receiving the vaccine. After the first, second, third, and
fourth doses of the vaccine, and type of vaccine taken by female
subjects showed a significant association with those who expe-
rienced a change in cycle after receiving the vaccine (Table 2).

Figure 1 shows a comparison of female study subjects with
and without changes in premenstrual syndrome (PMS) after
receiving the vaccine. Mood swings and lower back pain are the
common symptoms of PMS. Figure 2 illustrates the prolonged
interval between the beginning of 1 menstrual period and the
next, which best describes changes in the menstrual cycle.

Among females who were infected with COVID-19 virus, 52.9%
experienced no change in the cycle after receiving the vaccine. Most
female study participants were infected before vaccination.
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Association of change in menstrual cycle after receiving COVID-19 vaccine according to menstrual bleeding pattern.

Change in menstrual cycle and bleeding pattern after receiving COVID-19 vaccine

Any change in the cycle after
receiving the vaccine?

Characteristics No (n =471) Yes (n = 737) Total (N =1208)  P-value
Regularity of periods Regular (23-35 d) 142 158 300 .000
47.3% 52.7% 100.0%
Irregular (>35 d or < 23 d) 329 579 908
36.2% 63.8% 100.0%
Number of days of bleeding during a usual menstrual period <3 50 76 126 417
39.7% 60.3% 100.0%
3-7 183 262 445
41.1% 58.9% 100.0%
>8 16 37 53
30.2% 69.8% 100.0%
Did not answer 222 362 584
38.0% 62.0% 100.0%
Usual volume of bleeding Heavy 22 71 93 .005
23.7% 76.3% 100.0%
Light 30 36 66
45.5% 54.5% 100.0%
Normal 197 268 465
42.4% 57.6% 100.0%
Did not answer 222 362 584
38.0% 62.0% 100.0%
Number of times would you soak a tampon or pad in 4 h <3 192 283 475 .847
40.4% 59.6% 100.0%
4-6 53 84 137
38.7% 61.3% 100.0%
7-9 4 8 12
33.3% 66.7% 100.0%
>10 222 362 584
38.0% 62.0% 100.0%
COVID-19 vaccine dose and change in menstrual cycle after receiving COVID-19 vaccine
Any change in the cycle after
receiving the vaccine?
Characteristics No (n =471) Yes (n = 737) Total P-value
Cycle change experienced after which dose of vaccine First 12 265 277 .000
4.3% 95.7% 100.0%
Second 11 317 328
3.4% 96.6% 100.0%
Third 4 140 144
2.8% 97.2% 100.0%
Fourth 0 4 4
.0% 100.0% 100.0%
Do not remember 444 11 455
97.6% 2.4% 100.0%
Type of vaccine responsible for cycle change AstraZeneca (Vaxzevria, Covishield) 10 160 170 .000
5.9% 94.1% 100.0%
Pfizer-BioNTech (Comirnaty) 20 527 547
3.7% 96.3% 100.0%
Moderna (Spikevax) 7 41 48
14.6% 85.4% 100.0%
Do not remember 434 9 443
98.0% 2.0% 100.0%

The percentage distribution of study subjects who showed
a delay in conception after receiving the vaccine and the dura-
tion of delay in conception. Among all participants, only 176
(15%) females showed a delay in conception. Of 176 females,
the majority 70 (40%) showed 6 month delay in conception
after receiving the vaccine (Table 3).

The results of multivariate logistic regression analysis, which
revealed that cycle change experienced after the fourth dose,
Moderna (Spikevax) (OR: 2.36, 95% CI: 0.12-46.29 and OR:

2.71,95% CI: 0.98-7.61), usual volume of bleeding, light and
normal (OR: 2.68, 95% CI: 1.36-5.31 and OR: 2.37, 95%
CIL: 1.42-3.96) were found to be significantly associated with
changes in the cycle after receiving the vaccine.

On the contrary, cycle change experienced after the second
and third dose of the vaccine (OR: 0.76,95% CI: 0.33-1.76 and
OR:0.63,95% CI: 0.19-1.99) and Pfizer BioNTech (Comirnaty)
(OR:0.60,95% CI: 0.27-1.32) were not found to be associated
with changes in the cycle after receiving the vaccine (Table 4).
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Figure 1. Changes in the symptoms of premenstrual syndrome (PMS) after COVID-19 vaccination.
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Figure 2. Change versus no change in the menstrual cycle after receiving COVID-19 vaccine.

4. Discussion the association between COVID-19 vaccine and changes in the
menstrual cycle and symptoms of PMS. The majority of the
respondents in our study were Saudi nationals. In this study,
approximately 62.4% of married women experienced menstrual
problems after receiving COVID-19 vaccine, and approximately
61% of the study participants reported changes in their men-
strual cycle. Another study showed similar result (66.6%) for

This study explored the association between COVID-19 vaccine
and changes in menstrual cycle. However, definitive evidence
regarding the mechanism underlying the association between
COVID-19 vaccine and menstrual cycle changes is still not con-
clusive, and there is a lot of room to understand its short-term
effect on menstruation. In this study, we attempted to determine
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Frequency distribution of delay in conception.

Characteristics Categories Number Percentage (%)
Any delay in conception after receiving the vaccine? (n = 1208) No 1032 85.43

Yes 176 14.57
If yes, then how long was the delay in conception? <6 mo 70 39.77

>6 mo 24 13.64

1yr 38 21.59

2yr 44 25.00

Multivariate logistic regression analysis of parameters contributing to change in menstrual cycle after receiving COVID-19 vaccine.

Any change in the cycle after

95% Cl receiving the vaccine?
Characteristics Category OR Lower limit Upper limit Yes (n =737) No (n =471) Total Pvalue
Nationality Non-Saudi Ref. 82 68 150 .088746
Saudi 0.74 0.52 1.04 655 403 1058
Age of menarche <13yr Ref. 475 334 809 .019846
>14yr 0.74 0.57 0.95 262 137 399
Regularity of periods Irregular (>35 d 329 579 908
or<23d)
Regular 0.51 0.39 0.66 158 142 300 .00001
Usual volume of bleeding Heavy Ref. 71 22 93
Light 2.68 1.36 5.31 36 30 66 .003889
Normal 2.37 1.42 3.96 268 197 465 .000743
Did not answer 1.97 1.19 3.28 362 222 584 .007395
Cycle change experienced after ~ First Ref. 265 12 277
which dose of vaccine Second 0.76 0.33 1.76 317 1 328 513174
Third 0.63 0.19 1.99 140 4 144 417307
Fourth 2.36 0.12 46.29 4 0 4 57
Do not remember 891.36 387.83 2048.63 11 444 455 .00001
Type of vaccine responsible for AstraZeneca (Vaxzevria, Ref. 160 10 170
cycle change Covishield)
Pfizer BioNTech 0.60 0.27 1.32 527 20 547 205472
(Comirnaty)
Moderna (Spikevax) 2.71 0.98 7.61 41 7 48 047115
Do not remember 771.55 307.90 31933.39 9 434 443 .00001

menstrual disturbance among women administered COVID-19
vaccine.!"” However, other studies reported variable percentages
(22%-70.6%) of menstrual disturbances.?®! Our study results
are comparable with those of a Lebanese study that reported
significant associations between irregular cycles and marital sta-
tus (OR 2.18) and menarcheal age (OR 4.76).21

In this study, women who observed changes in their menstrual
cycle after having been vaccinated for COVID-19 were mainly
aged between 30 and 40 years (63.9%), married and had been
pregnant (64.2%). This is comparable to another study, where
48.3% of the study population was aged 30-40 years, which
is markedly lower than that of the present study; 74.8% were
in a relationship, which is slightly higher than that in the pres-
ent study; only 10.2% were parous women, which is markedly
lower than that of the present study; and 55.2% received vac-
cine manufactured by Pfizer, which is also considerably lower
than that of the present study./?!!

However, a study conducted in the United Kingdom sug-
gested that the vaccine brand is not associated with differences
in the timing or flow of the next menstrual period.?? This is
similar to the results of our study, as multivariate logistic regres-
sion did not show any association between vaccine by Pfizer and
menstrual cycle changes.

Although the literature provides some evidence regarding
the relationship between menstrual changes reported after both
mRNA and adenovirus vector COVID-19 vaccines, which is
likely to be a result of immune response to vaccination rather

than a specific vaccine component.'?’! Age at menarche in the
study population was above 14 years in 65.66% of females,
menstrual flow was irregular among 74.5% of respondents,
usual menstrual cycle was more than 8 days among 69.8%
females, and menstrual flow was heavy among 76.3% of those
who have observed a change in menstruation after vaccination
in our study. However, another population-based study con-
ducted in Jordan showed that the age at menarche was below
15 years in 59.8% of the study population, which is nearly
equal to our study population; menstrual flow decreased only
in 15.5% of the population, which is lower than that reported
in the present study; menstrual flow duration was 8-10 days in
12.1% of females, which was significantly lower than that in
the present study; and menstrual flow was heavy in 24.5%
of the participants, which was significantly lower than our
study results.? This could be attributed to the fact that SARS-
CoV-2 infection and COVID-19 can affect the hypothalamic—
pituitary—ovarian—endometrial axis, resulting in changes in the
menstrual cycle. Hypothalamic hypogonadism may occur in
the presence of any severe illness, including COVID-19, result-
ing in temporary amenorrhea or infrequent menses. This may
explain the relationship between COVID-19 vaccination and
menstrual changes.*’! Other studies have also suggested an
association of flu and human papillomavirus vaccines with
menstrual changes; however, the mechanism by which the
vaccine affects menstrual cycle remains under-researched and
undetermined.?*!
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It is evident that cytokine production as a result of immune
response either from the vaccine or the infection itself may tran-
siently interfere with the hypothalamic—pituitary—ovarian axis;
thus, ovarian hormones that drive the menstrual cycle are tran-
siently disturbed.??”!

Approximately 95.7% of the study participants who have
experienced changes in their cycle after COVID-19 vaccina-
tion received 1 dose, 96.6% received 2 doses, 97.2% received
3 doses, and 100% received 4 doses. Lagana et al reported
that approximately 50% to 60% of women of reproductive
age who received the first dose of COVID-19 vaccine expe-
rienced menstrual cycle irregularities, regardless of the type
of vaccine administered, with a slightly higher (60%-70%)
occurrence after consecutive doses.?*! The majority of our
study participants did not use any type of contraceptive; how-
ever, those who were using oral pills had more changes in their
menstrual cycle. A study conducted in the UK suggested that
participants on progesterone-only contraception were likely
to report significantly heavier flow of their postvaccination
period than usual, compared to participants on combined or
no hormonal contraception. Approximately 15% of our study
participants experienced delay in conception, of which 40%
delayed conception for 6 month period, whereas 18.5% of
participants experienced trouble conceiving, consistent with
our study results.”” One possible explanation is that innate
immune cells transiently interfere with reproductive hor-
mones, subsequently causing prolonged cycles; hence, delay
in conception is theoretically possible.*®! However, there is
no evidence confirming the relationship between COVID-19
vaccine and infertility. Approximately 11.4% had increased
menstrual cramps in a study by Lagana et al.?®! Changes in
premenstrual symptoms have been reported among 1.7%
of participants receiving the first dose and 1.3% receiving
the second dose.?”’ Moreover, approximately 30.9% of our
study participants showed a prolonged interval from 1 men-
strual period to the next period, which is also supported by
Alghamdi AN et al who reported several menstrual abnormal-
ities following COVID-19 vaccination, including increased
cycle duration, pain, and bleeding."!

This study had some limitations. The snowball sampling
method was useful but suffered limitation with potential bias.
The study sample cannot be generalized to women of repro-
ductive age in the entire Kingdom of Saudi Arabia, because the
questionnaire was used online among participants belonging to
Abha City. Factors such as body mass index, depression, and
anxiety, which may have affected the menstrual cycle during the
lockdown period, were not addressed in our study. Subjective
responses were presented using descriptive statistics that cannot
be generalized to other populations.

The study involving 1208 subjects reveals several import-
ant clinical implications regarding menstrual and reproductive
health. Notably, a significant majority of females (66.9%) expe-
rienced menarche before the age of 13, highlighting the need
for enhanced awareness and education on menstrual health in
younger populations to address potential health issues early.
Additionally, many females reported changes in their menstrual
cycles after receiving the COVID-19 vaccine, emphasizing the
necessity for healthcare providers to monitor menstrual health
as part of postvaccination care and to address any concerns
related to irregularities. The study also found that factors such
as age, regularity of periods, and bleeding volume should be
considered when evaluating menstrual changes postvaccina-
tion. Common premenstrual symptoms like mood swings and
lower back pain may require further investigation due to their
impact on quality of life. Furthermore, the finding that 40%
of females experienced a 6-month delay in conception after
vaccination points to the need for additional research into
the reproductive health implications of COVID-19 vaccines.
Overall, these results stress the importance of ongoing research
and effective communication between healthcare providers and
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patients regarding menstrual and reproductive health following
vaccination.

5. Conclusion

The relationship between COVID-19 vaccine and the associated
changes in the menstrual cycle and premenstrual syndrome was
established in our study. Further research is needed to produce
concrete evidence about its relationship to eliminate vaccine
hesitancy and acceptability among women of reproductive age.
Further studies should investigate factors such as weight gain,
depression, and anxiety, which may be attributed to the changes
in the menstrual cycle.
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