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a b s t r a c t

Background: COVID − 19 vaccine can lead to various local and systemic side effects, including menstrual 
irregularities in women. There is no robust quantitative evidence of the association between the COVID − 19 
vaccine and menstrual irregularities. A meta-analysis was performed to estimate the pooled prevalence of a 
range of menstrual disorders that may occur in women following COVID − 19 vaccination.
Methods: After searching for epidemiological studies, we systematically performed a meta-analysis on 
PubMed/Medline, EMBASE, and Science Direct. Sixteen studies were finally included in the study. We es
timated the pooled prevalence and corresponding 95 % confidence intervals (CIs) for a group of menstrual 
disorders, including menorrhagia, polymenorrhea, abnormal cycle length, and oligomenorrhea. 
Heterogeneity was assessed using the I2 statistic and the Q test.
Results: Overall, the pooled prevalence of menorrhagia was 24.24 % (pooled prevalence 24.24 %; 95 % CI: 
12.8–35.6 %). The pooled prevalence of polymenorrhea was 16.2 % (pooled prevalence: 16.2 %; 95 % CI: 
10.7–21.6 %). The pooled prevalence of abnormal cycle length was relatively lower than that of the other 
disorders (pooled prevalence: 6.6 %; 95 % CI: 5.0–8.2 %). The pooled prevalence of oligomenorrhea was 22.7 
% (95 % CI: 13.5–32.0 %).
Conclusion: The findings indicate that menorrhagia, oligomenorrhea, and polymenorrhea were the most 
common menstrual irregularities after vaccination. The findings also suggest that a relatively high pro
portion of women suffer from menstrual irregularities. Further longitudinal studies are needed to confirm 
the causal relationship between COVID-19 vaccination and menstrual irregularities.
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Introduction

Since the outbreak of the COVID − 19 pandemic, researchers and 
public health professionals have attempted to vaccinate populations 
worldwide [1]. As a result, a number of vaccines have been devel
oped, including mRNA-based vaccines (Pfizer and Moderna), in
activated whole-virus vaccines (Sinopharm and Sinovac), or 
recombinant vaccines (e.g., Johnson & Johnson and Oxford-As
traZeneca) [2]. Governments have supported COVID − 19 mass vac
cination campaigns, but these vaccines are not without a range of 
side effects, including both local and systemic side effects [3,4]. 
Many women reported that their menstrual cycle changed after 
COVID − 19 vaccination [5,6]. In addition, women who experienced 
headaches after COVID − 19 vaccination had a higher rate of men
strual disorders [7]. More specifically, women reported disturbances 
such as altered cycle length, heavier bleeding, and heavy and painful 
menstruation after COVID − 19 vaccination [5–8]. A significant 
number of adverse events have been reported regardless of the type 
of vaccine used, and menstrual irregularities are independent of the 
type of vaccine used [5–8]. After vaccination, menstrual irregula
rities normalize within two months in about half of cases [5]. Con
cerns about a possible link between COVID − 19 vaccination and 
menstrual irregularities have led to hesitation to get vaccinated. This 
concern has been reported on social media more than any other side 
effect [9]. However, social media reports cannot be relied upon be
cause they are falsifiable and may not reflect the true association 
between COVID − 19 vaccination and menstrual irregularities [10]. 
Therefore, more evidence from population-based studies is needed 
to support the hypothesis. Researchers have conducted observa
tional studies to estimate the prevalence of menstrual irregularities 
in women after COVID-19 vaccination. These studies have been 
conducted in both developing and developed countries [12]. In ad
dition, the results of these studies were summarized in a recent 
systematic review that provides a qualitative overview of the asso
ciation between COVID − 19 vaccination and menstrual irregularities 
in women [13]. However, there is no quantitative synthesis of the 
literature that can provide a pooled prevalence with precision limits 
for different types of menstrual irregularities. Therefore, we per
formed a meta-analysis of all studies conducted during the pan
demic COVID-19 and estimated the pooled prevalence of a range of 
menstrual irregularities that may occur in women after vaccination. 
The results of this meta-analysis provide useful insights into the 
impact of COVID − 19 vaccination on menstrual irregularities in 
women.

Materials and methods

We performed a meta-analysis to quantitatively summarize 
available data from epidemiologic studies that investigated the ef
fect of COVID-19 vaccines on menstrual disorders in women.

Inclusion and exclusion criteria

Studies were included in the meta-analysis if they met the fol
lowing criteria: 1) They were epidemiologic studies that examined 
the association between the COVID − 19 vaccine and a range of 
menstrual disorders in women; 2) They were exclusively quantita
tive studies published during the period of the COVID-19 pandemic; 
3) They examined a range of menstrual disorders including menor
rhagia (heavy menstrual bleeding), oligomenorrhea (infrequent 
periods, usually less than 6–8 periods per year), polymenorrhea (a 
menstrual cycle shorter than 21 days in which the amount of blood 
flow is normal), and abnormal cycle length (cycles outside the range 
of 21–35 days or periods lasted longer than 7 days).

Studies were excluded if: 1) They were studies without full text; 
2) They were randomized controlled trials because the objective of 
the study was to estimate the pooled prevalence of menstrual irre
gularities due to COVID-19 vaccine; 3) They were opinions, critiques 
of previous research studies, qualitative studies, secondary data, or 
editorials.

Sources of information and search strategy

We systematically searched PubMed/MEDLINE, EMBASE and 
Science Direct databases in September 2022. In addition, we ex
amined the references of the selected articles for other related 
publications based on the selection criteria. We performed an in
dependent search to scan the results for potentially relevant studies, 
followed by retrieval of the full-text articles. The primary outcome of 
interest was all types of menstrual irregularities. We identified a 
mixture of keywords and text words for Medical Subject Heading 
(MeSH). The most common search terms in the abstracts and titles 
were “COVID-19 vaccine”, “menorrhagia”, “oligomenorrhea”, “dys
menorrhea”, “polymenorrhea” and “abnormal menstrual cycle 
length”. Then these main terms were combined by combinations 
(AND, OR). We also used the truncation (*) with the same root word 
to find more research articles. We used truncation to ensure that all 
possible variants of the search term were found. We also used filters 
for language (English) and publication period (2020 - September 
2022) to include appropriate studies in the search.

Data abstraction

We imported all relevant research studies into an EndnoteTM file 
in which each study was evaluated, and we also used this software to 
check titles for duplicates. Full-text publication was not considered 
for abstracts that did not explicitly address the aim of the study. 
Finally, the full-text articles of the remaining relevant research pa
pers were read and evaluated against the selection criteria. Eligible 
articles were then abstracted and summarized using a standardized 
form. We then removed articles after eliminating duplicates, re
viewing titles and abstracts, and removing articles that did not fit the 
scope of this study according to the inclusion criteria. In addition, 
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the bibliographies of the remaining studies were reviewed to ensure 
that no important research articles were overlooked. Reviewers in
dependently screened the articles, and compared their judgments 
and extracted abstracts to identify and resolve inconsistencies. 
Independent reviewers extracted study characteristics from eligible 
research articles using a standardized data extraction form. The re
viewers reviewed the data extraction tables before beginning data 
extraction to ensure that key findings from the relevant studies were 
included. Additionally, recent research articles on the selected topic 
were reviewed to describe the items on the data extraction form. 
Discrepancies were handled by mutual agreement. We extracted the 
following elements: (a) title; (b) year published; (c) sample size or 
population; (d) country or study setting; (e) type of menstrual ir
regularity; and (f) prevalence of menstrual irregularities.

Statistical analysis

The prevalence, and corresponding 95 % confidence intervals (95 
% CI) were used to examine the effect of the COVID-19 vaccine and a 
range of menstrual irregularities in women. Because the outcome 
was binary (yes/no), percentages were used to estimate the pooled 
prevalence of a given disorder and its 95 % CI. Open Meta[analyst] 
software was used to perform this meta-analysis. Heterogeneity was 
assessed using the I2 statistic and the Q test [14]. The cut-off values 
for the I2 statistic were used to classify heterogeneity as very low 
(0–25 %), low (25–50 %), moderate (50–75 %), and high (> 75 %). 
Although we originally used a commonly used fixed effects model, 
this model may underestimate the uncertainty in our results [15]. In 
addition, the fixed effects model produced narrow confidence in
tervals that did not account for the actual variance between studies 
[15]. The fixed effects model assumes that studies are from popu
lations with the same effect size, which may not be the case with 
real-world data. The random effects model, on the other hand, as
sumes that the studies come from populations with different effect 
sizes, which seems to be a reasonable assumption. However, in a 
sensitivity analysis, we used both fixed-effects and random-effects 
models, but both models showed similar heterogeneity.

The inverse variance method and a random effects model were 
used for this meta-analysis because of differences between studies 
in sample size, outcome assessment, and measurement tools. This 
was also confirmed by a higher degree of heterogeneity as measured 
by the I2 statistic and the Q test. Finally, a random effects model was 
used to calculate the overall effect size and its respective 95 % CI to 
assess the impact of the COVID-19 vaccine on various menstrual 
disorders [16]. To assess statistical heterogeneity, forest plots were 
created to calculate individual and pooled prevalence for different 
types of menstrual disorders after the vaccination. We created four 
forest plots for common menstrual disorders such as polymenor
rhea, menorrhagia, abnormal menstrual cycle length, and oligome
norrhea.

Results

Results of the search strategy

The selected articles were searched first by title, then by abstract 
and finally by full-text article. Our preliminary search identified 532 
citations in different databases, and after removing 45 duplicates, 
487 unique observational studies were searched for their titles and 
abstracts. We then excluded 319 studies because these studies did 
not meet the eligibility criteria. We then reviewed 23 studies, and 
seven additional studies were removed. Finally, we included 16 
studies in the quantitative analysis as shown in the PRISMA flow
chart for screening studies (Fig. 1).

Characteristics of the eligible studies

Regarding the study design, all studies were cross-sectional 
studies conducted in different countries. Two of the studies were 
conducted in China [17,18], two in the United States [19,20], and two 
in Saudi Arabia [21,22], three in the United Kingdom [23–25], and 
one each in Pakistan [26], Jordan and Saudi Arabia [27], Norway [28], 
Africa [29], and Italy [5]. Finally, one study was multi-centric as it 
was conducted in different countries worldwide [30]. The total 
sample size of all eligible studies ranged from 164 to 84943.

Key findings on the effect of COVID-19 vaccination on menstrual 
disorders

The studies did not provide information on the overall prevalence 
of menstrual disorders; instead, the authors provided information 
on the specific type of menstrual disorder. Therefore, we created 
several forest plots by type of menstrual disorder such as menor
rhagia, polymenorrhea, abnormal cycle length, and oligomenorrhea.

Findings regarding the prevalence of menorrhagia after COVID-19 
vaccination

Quantitative synthesis and assessment of heterogeneity.
(Fig. 2) shows the forest plot for the pooled prevalence of me

norrhagia after COVID-19 vaccination.
We included thirteen studies to analyze the data for the pooled 

prevalence of menorrhagia after COVID-19 vaccination. Overall, the 
pooled prevalence was 24.24 % (pooled prevalence 24.24 %; 95 % CI: 
12.8–35.6 %). This indicates that approximately one quarter of 
women complained of menorrhagia after COVID-19 vaccination. 
However, when we assessed heterogeneity, we found relatively high 
heterogeneity with an I2 value of 99.9 % (chi-square = 72198.18).

Findings regarding the prevalence of polymenorrhea after COVID-19 
vaccination

Quantitative synthesis and assessment of heterogeneity (Fig. 3) 
shows the forest plot for the pooled prevalence of polymenorrhea 
after COVID-19 vaccination.

We included seven studies to analyze data on the pooled pre
valence of polymenorrhea after COVID-19 vaccination. Overall, the 
pooled prevalence was 16.2 % (pooled prevalence: 16.2 %; 95 % CI: 
10.7–21.6 %). This indicates that approximately 16 % of women 
complained of menorrhagia after COVID-19 vaccination. When we 
assessed heterogeneity, we found relatively high heterogeneity with 
an I2 value of 99.9 % (chi-square = 882.78).

Findings regarding the prevalence of abnormal menstrual cycle length 
after COVID-19 vaccination

Quantitative synthesis and assessment of heterogeneity (Fig. 4) 
shows the forest plot for the pooled prevalence of abnormal men
strual cycle length after COVID-19 vaccination.

We included nine studies to analyze the data for the pooled 
prevalence of abnormal menstrual cycle length after COVID-19 
vaccination. Overall, the pooled prevalence was 6.6 % (pooled pre
valence: 6.6 %; 95 % CI: 5.0–8.2 %). When we assessed heterogeneity, 
we found relatively high heterogeneity with an I2 value of 98.38 % 
(chi-square= 496.34).

Findings regarding the prevalence of oligomenorrhea after COVID-19 
vaccination

Quantitative synthesis and assessment of heterogeneity (Fig. 5) 
shows the forest plot for the pooled prevalence of oligomenorrhea 
after COVID-19 vaccination.

We included seven studies to analyze data for the pooled pre
valence of oligomenorrhea after COVID-19 vaccination. Overall, the 
pooled prevalence was 22.7 % (pooled prevalence: 22.7 %; 95 % CI: 
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13.5–32.0 %). This suggests that approximately one quarter of 
women experienced symptoms of oligomenorrhea after COVID-19 
vaccination. Heterogeneity was higher with an I2 value of 99.05 % 
(chi-square = 632.9).

Publication bias assessment

We examined the potential for publication bias using a funnel 
plot – asymmetry in the funnel plot would tell us that larger samples 
with null findings are underrepresented. The funnel plot in Fig. 6
does not appear to be asymmetric, as a number of the included 

Fig. 1. PRISMA flowchart. 

Fig. 2. Prevalence of menorrhagia. Meta-analysis of 13 research studies. 
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studies (n = 13) lie on either side of the overall effect size and thus 
have a symmetrical shape. This suggests that the probability of 
publication bias is low. In addition, Egger’s test was used to assess 
publication bias. Egger’s test tests the null hypothesis that there are 
no small study effects. A significant p-value indicates that small 
study effects may be driving our findings. However, the p-value for 
Egger’s test was 0.45, indicating that small study effects cannot drive 
our findings. Thus, there seems to be a low risk of publication bias.

Discussion

This meta-analysis was performed to estimate the pooled pre
valence of various menstrual disorders in women after COVID-19 
vaccination. We found that approximately one quarter of women 
suffered from menorrhagia, followed by oligomenorrhea, poly
menorrhea, and abnormal menstrual cycle length. We found that the 
proportion of women who developed polymenorrhea was lower 
than those who developed menorrhagia Comparing the prevalence 
of these menstrual irregularities with the existing literature, we 
found that the results of a systematic review indicated that 6.3 % of 
women had oligomenorrhea, 9.94 % of women had polymenorrhea, 

and approximately one quarter of women had abnormal cycle length 
[31]. Similarly, a meta-analysis conducted in Iran found that the 
burden of oligomenorrhea was 13.1 %, while about 9.9 % and 19.24 % 
of women suffered from polymenorrhea and menorrhagia, respec
tively [32]. In general, we found a relatively higher burden of these 
menstrual disorders than in the existing literature [31,32]. These 
differences in results could be due to differences in the population, 
as our meta-analysis was conducted on women after COVID-19 
vaccination, and it appears that the vaccination increases the burden 
of menstrual irregularities. Furthermore, these differences could also 
be due to differences in the characteristics or demographic profile of 
the women. These findings suggest that women should be screened 
for various menstrual abnormalities before vaccination or that they 
should monitor changes in menstrual cycles after vaccination. Pre- 
vaccination and post-vaccination menstrual cycles in women should 
be tracked over time. Counseling about menstrual irregularities also 
needs to be included in the vaccination counseling plan.

Our findings are consistent with a recent systematic review that 
reported that menstrual disorders such as menorrhagia and poly
menorrhea are common in women after COVID-19 vaccination [13]. 
Although there are consistent results for the effect of the COVID-19 

Fig. 3. Total prevalence of polymenorrhea. Meta-analysis of 7 research studies. 

Fig. 4. Prevalence of abnormal menstrual cycle length. Meta-analysis of 9 research studies. 
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vaccine on menstrual cycle irregularities, it is difficult to draw a firm 
conclusion about the relationship between these irregularities and 
COVID-19 vaccine. Other cofounding factors could be related to 
menstrual irregularities, and several factors of the COVID-19 pan
demic need to be considered, particularly stress and the COVID-19 
disease. COVID-19 control strategies such as lockdown have led to 
high levels of stress associated with menstrual irregularities [33]. 
According to Li et al., psychological factors could play a role in such 
conditions; however, a case of a 27-year-old woman who developed 
amenorrhea after recovering from SARS-CoV-2 infection had no 
psychological symptoms. SARS-CoV-2 might attack ovarian tissue 
and granulosa cells and decrease ovarian function and oocyte 
quality. The exact effects of SARS-CoV-2 on the ovaries and its po
tential mechanisms are unclear [34]. Various environmental and 
biological stressors can affect the hormones released by the pituitary 
gland, which may eventually affect the menstrual cycle [35–37]. The 
COVID-19 pandemic and vaccination may all play a role, and one 
cannot exclude the other because there is no solid evidence. It is 
more likely that the menstrual changes are due to the immune re
sponse to vaccination than to a specific type of vaccine [38]. It is 

likely that women experience biological stress due to the increased 
immune response after vaccination, which leads to a change in 
hormones, thereby affecting the menstrual cycle [39,40]. In addition, 
vaccines can lead to the production of antibodies and activate im
mune cells [41]. These immune cells can lead to changes in the 
menstrual cycle and affect the endometrium, resulting in altered 
bleeding [42]. However, these biological mechanisms by which 
vaccines may alter the menstrual cycle need to be further explored 
in future studies.

Strengths and limitations

This study provides an estimated pooled prevalence of various 
menstrual irregularities in women after COVID-19 vaccination. This 
meta-analysis also included studies from around the world with 
appropriate sample sizes, providing a way to assess the prevalence of 
menstrual irregularities in women from diverse backgrounds.

This meta-analysis has some limitations, and its results must be 
interpreted with caution. First, all included studies were cross-sec
tional; therefore, there is a potential threat to internal validity, and a 

Fig. 5. Prevalence of oligomenorrhea. Meta-analysis of 7 research studies. 

Fig. 6. Funnel plot showing publication bias (Prevalence of menorrhagia. Meta-analysis of 13 research studies). 
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temporal association between the COVID-19 vaccine and menstrual 
irregularities cannot be established. Second, the women included in 
each study may not represent the underlying target population be
cause the samples were not randomly drawn. Most studies were 
from several high-income countries, so their results may not be 
generalizable to other populations, particularly low-income coun
tries. In addition, we found a large heterogeneity, which could be 
due to various factors such as sample size, sampling strategy, dif
ferences in the nature of the populations, or different settings. Third, 
the psychological status of women during the COVID-19 pandemic 
was not assessed. The COVID-19 pandemic has the potential to in
crease stress, which may lead to menstrual irregularities.Given these 
limitations, we hope that this meta-analysis will provide useful in
sights to both physicians and policy makers to further explore the 
adverse effects of the COVID-19 vaccine on women’s menstrual cy
cles. Because the COVID-19 vaccine may reduce morbidity and 
mortality associated with COVID-19, it may be premature to draw 
firm conclusions about its association with menstrual irregularities. 
Therefore, more robust epidemiologic studies are needed to evaluate 
the effects of the COVID-19 vaccine on menstruation in women.

Conclusion

The results of the current meta-analysis show that after COVID- 
19 vaccination, approximately one quarter of women developed 
menorrhagia, followed by oligomenorrhoea and polymenorrhoea. 
Before firm conclusions are drawn and without robust evidence, it 
may be unethical to deny women the benefits of the COVID-19 
vaccine. Therefore, a risk-benefit analysis must be performed before 
prescribing the COVID-19 vaccine to women. Such a risk-benefit 
assessment can be individualized, and the COVID-19 vaccine can be 
prescribed after assessing the risk profile of the women. These 
women must be closely monitored to determine if they develop 
severe menstrual irregularities following COVID-19 vaccination.
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