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Abstract
Background: Menstrual disorders were not reported as a possible secondary effect in any of the clinical trials for the 
SARS-CoV-2 vaccines.
Aim: To describe the prevalence of perceived premenstrual and menstrual changes after COVID-19 vaccine 
administration.
Design: Cross-sectional study.
Methods: A total of 14,153 women (mean age 31.5 ± 9.3 years old) who had received the full course of vaccination at 
least three months earlier were included in this cross-sectional study. Data including the type of vaccine administered, 
perceived changes in the amount and duration of menstrual bleeding, presence of clots, cycle length, and premenstrual 
symptoms were collected through a retrospective online survey from June to September 2021.
Results: Of the women who participated in this study, 3136 reported no menstrual changes and 11,017 (78% of the 
study sample) reported experiencing menstrual cycle changes after vaccination. In summary, women who reported 
menstrual changes after vaccination were older (overall p < 0.001) and slightly more smokers (p = 0.05) than women 
who did not report any changes. The most prevalent changes in relation to premenstrual symptoms were increased 
fatigue (43%), abdominal bloating (37%), irritability (29%), sadness (28%), and headaches (28%). The most predominant 
menstrual changes were more menstrual bleeding (43%), more menstrual pain (41%), delayed menstruation (38%), fewer 
days of menstrual bleeding (34.5%), and shorter cycle length (32%).
Conclusion: Women vaccinated against COVID-19 usually perceive mild menstrual and premenstrual changes. Future 
studies are warranted to clarify the physiological mechanisms behind these widely reported changes.
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Introduction

For decades, the importance of biological sex in relation 
to health and disease has been recognized. In 1993, a 
federal law was implemented requiring researchers 
funded by the United States National Institutes of Health 
(NIH) to ensure that women were represented in clinical 
trials, allowing for subsequent analysis of results by 
sex.1 Although significant progress has been made in 
increasing the representation of women in scientific 
studies, sex disparity is still maintained even in clinical 
trials in animal models.2 These differences may lead to a 
limited understanding of female pathophysiology, which 
could affect women’s healthcare. In this context, the 
COVID-19 pandemic has recently shown sex differences 
even in response to this infectious disease. In this regard, 
SARS-CoV-2 virus infection rates have been similar in 
both sexes but with higher rates of hospital admissions 
and mortality in men.3 Nevertheless, a recent study 
explored the inclusion of sex variables in COVID-19 
clinical trials registered on ClinicalTrials.gov. The 
results showed that only 4% of the 4420 registered trials 
included sex as an analytical variable.4 Given this data, 
it is not surprising that none of the clinical trials for the 
vaccines developed against COVID-19 specifically 
reported significant health effects specific to women, 
such as menstrual disorders.5–8

The menstrual cycle is one of the most important 
physiological processes for female health. It involves a 
complex hormonal process and it may be affected by 
external factors including lifestyle, stress, energy defi-
ciency, and drug use.9 Menstrual disorders can affect the 
quality of life of women who suffer from them and often 
increase the need for medical consultations or tests.10 
Nevertheless, menstrual health is also underrepresented 
in basic and translational research.11 Although men-
strual changes have previously been reported following 
the administration of other vaccines such as the human 
papillomavirus vaccine,12 the COVID-19 vaccine has 
been administered for the first time to millions of men-
struating women around the world in a short space of 
time. This situation may be associated with the fact that 
a few months after the vaccination campaign, a large 
number of women reported on social media that they 
had noticed premenstrual or menstrual changes.13 
However, this reporting of menstrual-related adverse 
events on official platforms remains anecdotal.14 In fact, 
to date, the Spanish Agency for Medicines and Health 
Products states that there is no proven causal relation-
ship between the COVID-19 vaccine and menstrual 
disorders.15

Therefore, this study aims to describe the prevalence of 
perceived changes in premenstrual and menstrual symp-
toms after administration of the COVID-19 vaccine.

Methods

Design

A cross-sectional study was conducted through an online 
survey. This retrospective study is part of a larger project 
entitled “The Effect of Vaccination against SARS-CoV-2 on 
the Menstrual Cycle (EVA Project)” which aims to explore 
the prevalence and etiology of premenstrual and menstrual 
changes after COVID-19 vaccine administration.

Participants and data collection

Data were collected retrospectively from women who had 
received the full vaccination course at least three months 
earlier with one of the vaccines approved by the European 
Medicines Agency (EMA).5–8 The online survey was open 
from June to September 2021. For the present descriptive 
study aims, the inclusion criteria were (1) age range 
between 18 and 55 years old; (2) body mass index (BMI) 
range between 18.5 and 39.9; (3) not presenting thyroid-
related alterations or treatment; (4) not presenting polycys-
tic ovarian syndrome; (5) not presenting endometriosis; 
and (6) not presenting severe diseases (e.g. multiple scle-
rosis or malignant tumors). In addition, for the present 
study aims, menopausal individuals, women who were 
taking hormonal contraceptives and those who received 
other non-EMA approved vaccines were excluded from 
the study. Therefore, the vaccine types included were 
Pfizer-BioNTech (Pfizer), Moderna, Oxford/AstraZeneca, 
and Johnson&Johnson/Janssen (J&J/Janssen). Women 
were asked about perceived menstrual changes in relation 
to pre-vaccination periods through Google Surveys. The 
flow chart of study participants after applying inclusion 
and exclusion criteria is shown in Figure 1. 
Sociodemographic (age, educational status, and daily 
hours of sun exposure) and clinical (weight and height and 
history of specific diseases) data were assessed using a 
self-reported online survey. Age was categorized as 18–24, 
25–34, 35–44, and 45–55 years old. Body mass index was 
calculated as weight (kg)/height (m2) (both self-reported).

The e-survey

For the specific aims of this study, an online survey was 
designed. Before starting the survey, participants accessed 
an informative text about the study aims and the average 
response time for the entire questionnaire, which stated 
that participation was completely anonymous and volun-
tary. A final statement on informed consent for using the 
data exclusively for research purposes was included, 
which must be signed before continuing. In addition, an 
email address was provided to allow participants to ask 
any questions before starting the survey.
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This survey was composed of 45 questions divided into 
different sections: (a) sociodemographic and clinical data 
(15 questions) such as age, cohabitation data, weight, 
height, previously diagnosed diseases, and work status; (b) 
lifestyle habits and drug intake (10 questions) such as 
smoking habits, alcohol use, and medication; (c) data 
related to COVID-19 and the administration of the vaccine 
(7 questions); and (d) perceived premenstrual changes and 
changes in menstruation after vaccine administration com-
pared to the six previous menstruations (13 questions) 
(Supplementary Appendix S1).

Ethical considerations

The present cross-sectional study forms part of the EVA 
project, which was approved by the Clinical Research 
Ethics Committee of Granada, Government of Andalusia, 
Spain (code: 130290). Moreover, as mentioned above, par-
ticipants completed an informed consent statement before 
starting the survey.

Data analysis

Descriptive statistics are shown as the mean (standard 
deviation, SD) for quantitative variables and the number of 

women (%) for categorical variables. Comparisons 
between women who reported premenstrual or menstrual 
changes and those who did not report any changes were 
performed using Student’s t-test. A chi-square test was per-
formed to determine the differences among qualitative 
variables.

The statistical analysis was conducted with the 
Statistical Package for Social Sciences (IBM SPSS 
Statistics for Windows, Version 22.0. Armonk, NY: IBM 
Corp) and statistical significance was set at p < 0.05.

Results

The sociodemographic and clinical characteristics of 
study participants are shown in Table 1. Among the 
22,751 women who answered the questionnaire, a total 
sample of 14,153 participants was included for analysis 
after applying the inclusion and exclusion criteria. Of 
these, 3136 women did not perceive menstrual changes 
and 11,017 perceived menstrual changes (78% of the 
sample). In summary, most of the women who reported 
more symptoms related to vaccination were older than 35 
years (overall p < 0.001) and there were slightly more 
smokers. Regarding the type of vaccine administrated, 

Figure 1. Flowchart of participants for the specific study aims.
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women vaccinated with Pfizer or Moderna (ARN-m 
design/technology based) reported less premenstrual and 
menstrual-related symptomatology than those vaccinated 
with Astra-Zeneca or Janssen (adenovirus vectored 
design/technology based) (overall p = 0.004).

The main premenstrual changes reported by women 
after vaccination are shown in Figure 2. The most preva-
lent changes in relation to premenstrual symptoms were 
increased fatigue (43%), abdominal bloating (37%), emo-
tional irritability (29%), sadness or depression (28%), 
headaches (28%), breast pain (28%), and difficulty falling 
asleep (27%).

The main menstrual changes reported by women are 
shown in Figure 3. The most predominant menstrual 
changes were more menstrual bleeding (43%), more men-
strual pain (41%), and delayed menstruation (38%).

Discussion

This is one of the first studies describing the prevalence 
of premenstrual and menstrual changes associated with 
the COVID-19 vaccine. A major finding of this study is 
that almost 78% of the women surveyed reported 
changes in their menstrual cycle. In relation to premen-
strual symptoms, women reported increased fatigue, 
abdominal bloating, irritability, sadness or depression, 
headaches, and greater difficulty falling asleep 

compared with pre-vaccination menstruation. The most 
frequent menstrual changes were: more menstrual bleed-
ing and pain, delayed menstrual cycle, fewer days of 
menstrual bleeding, shorter cycle length, increased need 
for medication, and more or larger clots.

To date, no study has explored the potential influence of 
the COVID-19 vaccination on premenstrual changes,16,17 
therefore, we cannot properly compare our results. 
Increased premenstrual symptoms may strongly affect 
women’s quality of life, as has been demonstrated in the 
study by Mushtaq et al.18 where premenstrual somatic 
symptoms like headaches, fatigue, backaches, and abdom-
inal bloating negatively affected all aspects of women’s 
lives: their psychological and physical wellbeing, social 
life, and work life.18

Regarding menstrual changes, a recent study found an 
association between the COVID-19 vaccine and a slight 
increase in the menstrual cycle length,16 which is consist-
ent with our findings, where 38% of our study sample 
reported delayed menstruation. In a sample of 2400 vac-
cinated women, the authors observed that, overall, the 
COVID-19 vaccine was associated with a less than 1-day 
change in cycle length.16 In order to avoid recall bias, our 
survey was conducted shortly after the end of the vaccina-
tion campaign, so we were unable to collect the duration of 
reported menstrual changes. Nevertheless, other relevant 
changes related to menstruation were reported by our 

Table 1. Sociodemographic and clinical characteristics of the study sample.

All women  
(n = 14,153)

Women who did not 
perceive menstrual 
changes (n = 3136)

Women who 
perceived menstrual 
changes (n = 11,017)

Difference 
between 
groups p

Age, years, mean, SD 31.1 (9.17) 29.3 (8.6) 31.52 (9.3) <0.001
 18–24 2992 (21.1) 834 (26.6) 2158 (19.6) <0.001
 25–34 5575 (39.4) 1311 (41.8) 4264 (38.7)
 35–44 4189 (29.6) 763 (24.3) 3426 (31.1)
 45–55 1397 (9.9) 228 (7.3) 1169 (10.6)
Current smoker (yes) 3465 (24.5) 733 (23.4) 2732 (24.8) 0.053

Educational status Mean (SD) Mean (SD) Mean (SD)  

 Primary or high-school 2382 (16.9) 543 (17.3) 1839 (16.7) 0.755
 Specialized training 2807 (19.8) 613 (19.5) 2194 (19.9)
 University degree 8964 (63.3) 1980 (63.1) 6984 (63.4)
Vaccine administered
 Pfizer-BioNTech (Pfizer) 8727 (61.7) 1999 (63.7) 6728 (61.1) 0.004
 Oxford/AstraZeneca 2224 (15.7) 433 (13.8) 1791 (16.3)
 Moderna 2476 (17.5) 563 (18) 1913 (17.4)
 Johnson&Johnson/Janssen (J&J/Janssen) 725 (5.1) 141 (4.5) 584 (5.3)

 Mean (SD) Mean (SD) Mean (SD)  

 Body mass index (kg/m2) 24.13 (4.24) 24.0 (4.2) 24.2 (4.2) 0.060
 Exposure to sun (min/day) 71.2 (77.6) 72.22 (80.05) 69.42 (74.9) 0.079

SD: standard deviation.
Values shown as n (percentage) unless otherwise indicated.
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study sample, such as more menstrual bleeding and pain 
by over 40% of the women asked. These results are con-
sistent with those described in a recent study performed on 
a cohort of 4000 Norwegian women.17 In that study sam-
ple, the most common menstrual changes following vac-
cine administration were increased bleeding, cycle 
shortening, and increased menstrual pain.17 These findings 
are consistent with those described in a recent study 

carried out after the administration of the second dose of 
the vaccine in 164 women.19 As with our participants, their 
results show that the most frequently self-reported men-
strual change was increased menstrual bleeding.19 In addi-
tion, the participants in our study who perceived menstrual 
changes after vaccination were more likely to be smokers 
compared to those who reported no changes. This is con-
sistent with the results of a UK survey of women 

Figure 2. Main premenstrual changes reported by women after COVID-19 vaccination.
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vaccinated against COVID-1920 and other studies which 
have previously shown that smoking worsens both pre-
menstrual and menstrual symptoms.21,22

In our study sample, adenovirus vectored COVID-19 
vaccines seem to be more associated with changes in the 
menstrual cycle than mRNA vaccines. Although there is 
no data to understand the origin of these disorders, it has 
previously been suggested that they are due to the immu-
nological reaction induced by vaccination.23 Accordingly, 
in a retrospective study of women who had been infected 
by the SARS-CoV-2 virus, a fifth of them experienced 
menstrual disorders.24 Nevertheless, the authors stated that 
these changes did not respond to sex hormone concentra-
tions or ovarian reserve changes,24 which strengthens the 

hypothesis of a possible immunological pathway. However, 
although the vaccine may be associated with mild men-
strual disorders, it should be noted that SARS-CoV-2 
infection may not only cause menstrual cycle disturbances 
but can also severely affect a wide range of organs and 
systems in the human body.25 It should be noted that the 
pandemic has affected reproductive women’s health in 
several areas, such as menstrual disorders during lock-
down,26 the decrease in gynecological oncology screening 
tests,27 and the difficulty in training women’s health spe-
cialists.27 Therefore, further studies are needed to confirm 
or contrast the present findings and to better explain the 
potential physiological or psychosomatic mechanisms 
behind these premenstrual and menstrual-related changes.

Figure 3. Main menstrual changes reported by women after COVID-19 vaccination.
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Limitations and strengths

Some limitations of this novel descriptive study must be 
highlighted. The present results are based on self-reported 
data provided by volunteers, which can result in a bias 
error (i.e. women who perceived changes in their men-
strual cycle might have been more prone to participate). 
Therefore, the study sample was of convenience (i.e. 
women who voluntarily wanted to complete the survey), 
which could have affected the representativeness of the 
sample. Moreover, the assessment of objective biochemi-
cal markers would have been helpful for a better interpre-
tation of the present findings and the discussion of a 
potential mechanism that might explain these reported 
changes. This study also has several strengths to note. As 
far as we know, this is the first study to establish a relation-
ship between the COVID-19 vaccination and premenstrual 
changes along with other relevant menstrual disturbances 
not previously reported, and to do so with a large study 
sample (i.e. >14,000 participants). Moreover, the survey 
was conducted immediately after the second dose of the 
vaccine was administered, so there is a lower risk of recall 
bias in our participants compared to other similar studies. 
Finally, we strictly excluded women taking hormonal con-
traceptives or with other clinical circumstances that may 
affect the menstrual cycle.

Conclusion

Women vaccinated against COVID-19 perceive mild 
menstrual and premenstrual changes. The most fre-
quently reported premenstrual changes were increased 
fatigue, abdominal bloating, emotional irritability, sad-
ness, headaches, and breast pain. The most frequently 
reported menstrual changes were more menstrual bleed-
ing, pain, and delayed menstruation. This study con-
firms that menstrual status is under-represented in basic 
and translational research. Future studies are warranted 
to clarify the current prevalence of these disorders and 
the physiological mechanisms behind these widely 
reported changes after COVID-19 vaccination in order 
to provide a better preventive or therapeutic approach. 
The results of the present study could help properly 
inform women who are going to be vaccinated against 
COVID-19 about the most frequent changes in the men-
strual cycle. In this way, the fear of experiencing severe 
menstrual disorders after vaccine administration can be 
mitigated, and unnecessary medical consultations and 
tests could be avoided.
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