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Abstract

Concerns about a possible relationship between vaccination against Coronavirus Disease 2019 (COVID-19) and menst@
disorders have been raised in the media. In addition, different studies have shown that the COVID-19 vaccine may be associated
with menstrual changes. This study was conducted to investigate the effects of COVID-19 vaccines on the menstrual cycle
in women. This cross-sectional descriptive study was conducted between August 16 and September 17, 2021. Data were
collected through a self-administered questionnaire via an online form sent to the participants through social media. Data of
586 women were included in this study. A total of 82.4% (n = 483) of the participants were aged between 31 and 50 years. The
BioNTech vaccine (2 doses) was administered to 75.8% (n = 444), Sinovac (3 doses) to 9.0% (n = 53) of the participants. 53.1%
(n=311) of the women experienced changes in their menstrual cycles. The most common menstrual changes after vaccination
were delayed menstruation (n = 176; 30.0%) and prolonged menstrual duration (n = 132; 22.5%). Menstrual delay, prolonged
menstrual duration, heavy bleeding, and early menstruation were more common in women than prior to receiving the vaccine
(P < .05). More than half of the women experienced menstrual cycle changes after receiving the COVID-19 vaccine. Women
experienced significantly higher rates of menstruation delay, prolonged menstrual duration, heavy bleeding, and early bleeding
compared to before vaccination.

Abbreviations: COVID-19 = Coronavirus Disease 2019, FIGO = The International Federation of Gynecology and Obstetrics.
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1. Introduction

According to the World Health Organization, due to the
Coronavirus Disease 2019 (COVID-19) outbreak that emerged
in China in December 2019, approximately 770 million peo-
ple worldwide were infected, and 7 million people died.l
Vaccination is the most effective method for preventing the
spread of infectious diseases and reducing morbidity and mor-
tality rates.”! By the end of 2022, 50 COVID-19 vaccines had
been approved by at least 1 country worldwide. As of July
2023, approximately 13.5 billion doses of COVID-19 vac-
cine have been administered worldwide.!"*! The COVID-19
vaccination campaign in Turkey was started on January 14,
2021, with the Sinovac vaccine (Sinovac Biotech Co. Ltd.),
also known as CoronaVac, containing inactive virus parti-
cles, and then the Pfizer-BioNTech mRNA vaccine (Biontech
Manufacturing GmbH) was started to be administered on
April 12,2021.4
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In the Sinovac vaccine administration guideline, no side
effects regarding menstrual changes have been reported.’! In the
Pfizer/BioNTech vaccine administration guideline, in relation
to menstrual changes, it has been stated that heavy menstrual
bleeding may occur, but most cases are not severe and inher-
ently temporary, and its frequency cannot be estimated from the
currently available data.l’ No information has been provided
regarding other menstrual changes.

Concerns have been raised in the media that there is a possible
relationship between vaccination against COVID-19 and men-
strual disorders. In addition, false claims that the future fertility
of young women may be affected have led to hesitation about
getting vaccinated.” In studies conducted in different coun-
tries, the rate of menstrual changes after the COVID-19 vaccine
ranged from 24.8% to 78%.7' In light of these parameters,
this study was conducted to investigate the effects of COVID-19
vaccines on menstrual cycles in women.
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2. Material and methods

This cross-sectional descriptive study was conducted between
August 16 and September 17, 2021. Approval for the study
was obtained from the Health Sciences University Gazi Yasargil
Training and Research Hospital Clinical Research Ethics
Committee (decision no: 2021/951). Data were collected through
a self-administered questionnaire sent online to participants via
the social media platform Twitter. The form contained questions
about the participants’ age, presence of chronic disease, use of
anti-menstrual medication, regularity of their pre-vaccination
menstrual cycles, COVID-19 vaccine type received, and changes
in menstruation patterns after vaccination. In order to exclude
women with previous menstrual irregularities, all participants in
the questionnaire were asked whether they had menstrual irregu-
larities before vaccination. The study included women over the age
of 18 years who previously had regular menstrual cycles. Women
with menstrual irregularity, suspected pregnancy, polycystic ovary
syndrome, anticoagulant use, premenopausal symptoms, meno-
pause, women who are using hormonal contraception or are over
50 years of age were excluded from the study. A flowchart illus-
trating how the samples were obtained is shown in Figure 1.

Women who received the COVID-19 vaccine were evaluated
in 3 groups:

1. The group that received only Sinovac vaccine (Sinovac
Biotech Co. Ltd.): A total of 3 doses of the vaccine were
administered, with at least 4 weeks between the first 2
doses and at least 3 months between the second and third
doses.

2. The group that received only the Pfizer-BioNTech
(Biontech Manufacturing GmbH) vaccine: A total of 2
doses of the vaccine were administered, with at least 4
weeks between the 2 doses.

3. The group that received both the Sinovac and the Pfizer-
BioNTech vaccines (Sinovac + Biontech): After 2 doses of
the Sinovac vaccine that were administered 4 weeks apart,
a total of 3 doses of the vaccines were administered, with
1 dose of the Pfizer-BioNTech vaccine, which was admin-
istered at least 3 months later.

2.1. Statistical analysis

Data were analyzed using the Statistical Package for the Social
Sciences software (version 21). Numbers and percentages were
calculated. The chi-square test was used to analyze independent
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variables, and the McNemar test was used to evaluate depen-
dent variables. A P value of <.05 was considered statistically
significant.

3. Results

3.1. Demographic data and types of vaccines

A total of 795 women responded to the online questionnaire.
However, 209 of these women were excluded from the study
because of the exclusion criteria. Therefore, the data from 586
women were included in our study. A total of 82.4% (n = 483)
of the participants were aged between 31 and 50 years. Of
the participants, 35% (n=205) had chronic diseases such as
hypertension and diabetes. The BioNTech vaccine (2 doses) was
administered to 75.8% (n =444) of the participants, Sinovac
(3 doses) to 9.0% (n =53), and both Sinovac and BioNTech
(2 doses and 1 dose, respectively) were administered to 15.2%
(n = 89) of the participants. After receiving the COVID-19 vac-
cine, 53.1% (n=311) of the women experienced changes in
their menstrual cycles. There were no statistically significant
differences between the age of the women, the type of vaccine
administered, the status of chronic diseases, and menstrual
changes (Table 1).

3.2. Side effects of COVID-19 vaccines

Menstrual changes occurring post-Sinovac vaccine (n = 33;
63.3%) were more common than post-BioNTech vaccine
(n =235;52.9%). However, there was no statistically signif-
icant difference between the 2 vaccines in terms of menstrual
changes (P =.27). The most common menstrual changes
after vaccination were delayed menstruation (n=176;
30.0%) and prolonged menstrual duration (n=132;
22.5%). In contrast, 10.1% (n =359) of the women had
intermenstrual bleeding, 9.2% (n = 54) had heavy bleeding,
6.0% (n =35) had light bleeding, and 2.7% (n =16) had
early menstruation. The other menstrual changes are shown
in Figure 2 and Table 2. There was no statistically signifi-
cant difference between the COVID-19 vaccines in terms of
menstrual changes.

Of the women participating in the study, 31% (n = 101) stated
that they had experienced menstrual irregularities in the past,
although their menses were regular at the time of the question-
naire. Menstruation delay, prolonged menstruation duration,

| Number of completed questionnaires (n = 795)

Enrollment

v

Not included (n = 209)

Women with previous menstrual irregularity
Women using hormonal birth control methods
Women with suspected pregnancy

Women with polycystic ovary syndrome disease
Women using anticoagulants

Women with premenopausal symptoms

Women in menopause

Women over 50 years

| Included in dataset (n = 586)

Women reporting changes in menstrual cycle (n=311)
Women who did not report changes in menstrual cycle (n = 275)

Figure 1. Flowchart showing how the sample was obtained.
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Evaluation of menstrual changes according to age, vaccine type, and presence of chronic diseases in women who have been
vaccinated against COVID-19.

Menstrual changes

Yes No
Number Percentage n (%) n (%) P
Age 18-30 yr 103 17.6 58 (56.3%) 45 (43.7%) .46
31-50 yr 483 82.4 253 (52.4%) 230 (47.6%)
COVID-19 vaccine type Sinovac (3 doses) 53 9.0 33 (62.3%) 20 (37.7%) 27
BioNTech (2 doses) 444 75.8 235 (52.9%) 209 (47.1%)
Sinovac + BioNTech (2 + 1 doses) 89 15.2 43 (48.3%) 46 (51.7%)
Do you have any chronic diseases? Yes 205 35.0 110 (53.7%) 95 (46.3%) .83
No 381 65.0 201 (52.8%) 180 (47.2%)
Total 586 100.0 311 (53.1%) 275 (46.9%)
60
50 46,9
40
30
30
225
20
10,1
10 9,2 "
Il I
0 I I [ | B
Menstrual ~ Prolongation Intermenstrual Heavy Decrease in Early No change
delay of menstrual bleeding bleeding menstrual menstruation
duration bleeding
mSinovac (n=53) mBioNTech (n = 444) Sinovac + BioNTech (n =89) = Total (n = 586)
Figure 2. Menstrual changes according to COVID-19 vaccine types. COVID-19 = Coronavirus Disease 2019.
Table 2
Evaluation of menstrual changes according to COVID-19 vaccine type.
COVID-19 vaccine type
Sinovac BioNTech Sinovac + BioNTech Total
Menstrual change* n (%) n (%) n (%) n (%) P
Menstrual delay 15 (28.3%) 133 (30.0%) 28 (31.5%) 176 (30.0%) .92
1-7d 12 (22.6%) 69 (15.6%) 15 (16.9%) 96 (16.4%)
8-14d 1(1.9%) 27 (6.1%) 6 (6.7%) 34 (5.8%)
15d or more 2 (3.8%) 37 (8.3%) 7(7.9%) 46 (7.8%)
Prolongation of menstrual duration 17 (32.1%) 97 (21.8%) 18 (20.2%) 132 (22.5%) .20
1-2d 6 (11.3%) 41 (9.2%) 7(7.9%) 54 (9.2%)
3dormore 11 (20.8%) 56 (12.6%) 11 (12.3%) 78 (13.3%)
Intermenstrual bleeding 5(9.4%) 46 (10.4%) 8(9.0%) 59 (10.1%) 91
Heavy bleeding 9(17.0%) 40 (9.0%) 5 (5.6%) 54 (9.2%) .06
Decrease in menstrual bleeding 3(5.7%) 31 (7.0%) 1(1.1%) 35 (6.0%) 1
Early menstruation 2 (3.8%) 2 (2.7%) 2 (2.2%) 6 (2.7%) .76
No change 20 (37.7%) 209 (47.1%) 46 (51.7%) 275 (46.9%) 27
Total 53 (100.0%) 444 (100.0%) 89 (100.0%) 586 (100.0%)

*Multiple responses were obtained.
**Chi-square test was used for the statistical analysis.

heavy bleeding, and early menstruation were more frequent in  decrease in flow volume after vaccination in women compared
women than before vaccination (P <.05). However, there was  to the occurrence of these symptoms prior to receiving the vac-
no significant difference in terms of intermenstrual bleeding and ~ cine (P = .88) (Table 3).
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4. Discussion

In our study, we evaluated the post-vaccination menstrual pat-
terns of 586 women who had regular menstrual periods before
receiving the COVID-19 vaccine. In our study, 53.1% of the
women experienced menstrual changes after vaccination. In stud-
ies conducted in different countries, the rate of menstrual changes
after the COVID-19 vaccine ranged from 24.8% to 78 %."-'11 Our
study is compatible with the literature in terms of the incidence of
menstrual cycle changes after the COVID-19 vaccination.

A regular menstrual cycle is an indication that the
hypothalamic-pituitary-ovarian axis is healthy. Menstrual char-
acteristics may change from month to month throughout an indi-
vidual life.!"? Many factors, such as stress, endocrine disturbances,
gynecological changes, autoimmune disorders, nutrition, genetics,
infection, and lifestyle changes, can affect the menstrual cycle.™!
Studies have reported that the perception of stress is higher in
women experiencing menstrual irregularities after vaccination,
and the menstrual periods have been found to be prolonged
during the peak of the pandemic.”'”! In addition, menstrual
changes affect up to 30% of women of reproductive age, regard-
less of the COVID-19 vaccine.!"* This study was conducted while
the third peak of the increase in deaths due to COVID-19 was
occurring in Turkey.""’! In our study, it was determined that 31%
of the women had experienced temporary menstrual irregularities
in the past, even though their menstrual cycles were regular. The
fact that menstrual changes observed after the vaccination may
have been due to the stress caused by the pandemic other than the
COVID-19 vaccine should be taken into consideration.

The International Federation of Gynecology and Obstetrics
(FIGO) has determined normal menstrual parameters for
menstrual frequency (>24-< 38 days), duration (<8 days),
regularity, and flow volume in women of reproductive
age.l'l Deviations from these parameters and/or intermen-
strual bleeding were considered cases of abnormal uterine
bleeding."'®! In a study conducted in women living in South
America, in accordance with the FIGO criteria, 56.53% of
women had abnormally frequent periods, 48.92% had irreg-
ular periods, 26.08% had menstruation durations of more
than 9 days, and 69.02% of women had mild or heavy men-
strual bleeding.!' In a study conducted in Spain, the most
common menstrual changes were heavy bleeding, excessive
menstrual pain, delayed menstruation, decreased duration of
bleeding, and early menstruation.!'!l In a study conducted in
Hungary, it was reported that the menstrual cycle was short-
ened by 29.9%, prolonged by 22.2%, delayed by 13.9%,
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and bleeding duration was prolonged in 7.8% of women.!!"!
In another study consisting of women over the age of 12 in
Saudi Arabia, after the first dose of the COVID-19 vaccine,
27.7% of women had menstrual delays, while 16.8% had
early menstruation.!"®! In a meta-analysis, the prevalence of
menorrhagia after the COVID-19 vaccination was 24.24%,
oligomenorrhea was 22.7%, polymenorrhea was 16.2%, and
abnormal menstrual cycle length was 6.6%.1"! It was found
that COVID-19-related menstrual symptoms resolved within
2 months at a rate of 58% to 93.6%.5° In our study, men-
strual delay (30%), prolonged menstrual bleeding (22.5%),
breakthrough bleeding (10.1%), and excessive bleeding
(9.2%) were found to be the most common menstrual symp-
toms. One of the important limitations of our study was that
length of the menstrual cycles and menstrual periods of the
participants had not been recorded before vaccination. In our
study, it was found that there was a significant increase in
menstrual delay, prolonged menstrual bleeding and early men-
struation compared to the routine cycles of the participants
before vaccination. However, we were not able to determine
whether this increase in the length of menstrual periods was
within the normal range according to FIGO criteria. In stud-
ies, in which menstrual cycle lengths were measured, it was
found that the menstrual cycle lengths after vaccination were
not different from before vaccination.?>2!l In another prospec-
tive study conducted in women who were planning pregnancy
and monitored online, it was found that the first menstrual
cycle after each COVID-19 vaccine dose was an average of
1 day longer than the menstrual cycles before vaccination;
however, it was reported that the cycle length returned to the
pre-vaccine length with the second cycle.??!

In the present study, according to the FIGO criteria, heavy
menstrual bleeding after vaccination was more common than
before vaccination, but post-vaccine intermenstrual bleeding
and a decrease in menstruation flow volume were found to
be similar to pre-vaccine conditions. As there are no studies
in the literature comparing these post-vaccine symptoms with
pre-vaccine rates, our study did not consider this aspect in any
further detail.

4.1. Limitations and strengths of the research

Data were collected online via social media. While online
surveys were a safe way to conduct the research during the
pandemic, women prone to menstrual changes may have been

Evaluation of similar menstrual changes before and after COVID-19 vaccination.

Have you experienced similar menstrual changes in the past?

Yes No

Menstrual change after COVID-19 vaccination* n (%) n (%) P+*

Menstrual delay (n = 326) Yes 63 (34.6%) 119 (65.4%) <.001
No 38 (26.4%) 106 (73.6%)

Prolongation of menstrual duration (n = 326) Yes 35 (26.3%) 98 (73.7%) .02
No 66 (34.2%) 127 (65.8%)

Intermenstrual bleeding (n = 230) Yes 9 (18.4%) 40 (81.6%) .08
No 58 (32.0%) 123 (68.0%)

Heavy bleeding (n = 74) Yes 15 (30.6%) 34 (69.4%) <.001
No 5(20.0%) 20 (80.0%)

Decrease in Menstrual Bleeding (n = 117) Yes 6 (20.0%) 24 (80%) .88
No 22 (25.3%) 65 (74.7%)

Early menstruation (n = 196) Yes 1(7.7%) 12 (92.3%) <.001
No 61 (33.3%) 122 (66.7%)

Total 101 (31.0%) 225 (69.0%)

The values in bold have a significant statistical difference.
*Multiple responses were obtained.
**McNemar test was used for the statistical analysis.



Toktas et al. ® Medicine (2023) 102:50

more likely to participate. Therefore, the sample may not be
reflective of all women in our country. Even though a short
time had passed since vaccination, there may have been a
recall bias.

We also excluded participants who showed menstrual cycle
irregularities due to other factors that were not related to vac-
cine administration (e.g., women who had menstrual irregulari-
ties, used hormonal contraception, polycystic ovary syndrome).
There was no difference between women with and without
menstrual changes in terms of age or the presence of chronic
diseases. These are the strengths of this study that reduced the
potential for bias.

5. Conclusion

More than half of the women surveyed in our study experi-
enced menstrual cycle changes after the COVID-19 vaccine.
The most common symptoms were delayed menstruation, pro-
longed menstruation, intermenstrual bleeding, and heavy bleed-
ing. One of the most important findings of our study was that
the flow volume of menstrual bleeding after vaccination was
higher than before vaccination. There was a significant increase
in post-vaccine menstruation delay, prolonged menstrual dura-
tion, and early menstruation compared to the pre-vaccine rou-
tine cycles in women. However, we were not able to determine
whether these increases were within the normal range according
to the FIGO criteria.

Regardless of their effect on the menstrual cycle, vaccines are
the most effective public health measure available for the con-
trol of infectious diseases such as COVID-19. Therefore, before
vaccination, the side effects and benefits of vaccination should
be well explained in order to mitigate vaccination hesitation
among women. In women with bleeding diathesis, the deci-
sion to receive vaccination should be based on profit-and-loss
considerations.
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