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Ab s t r ac t
Introduction: Increased reporting of menstrual disturbances post-vaccination and inadequate inclusion of questions about menstruation in 
vaccine trials and disease progression studies have been the baseline for conducting this study. We aim to assess the influence of vaccines and 
COVID-19 infection on menstruation and identify patterns, if any, in cycles post-disease/vaccination.
Methods: A multicenter observational study was performed using a questionnaire-based survey via an online link. The participants who filled the 
survey were predominantly in the age group of 21–25 years (80%). Participants with prior menstrual irregularities were eliminated from the study.
Results: The prevalence of unusual menstrual cycles post-infection/vaccination was 21.7%. A total of 17.11% experienced changes post-
vaccination and 22.8% of the infected individuals reported abnormalities post-COVID-19 disease. A substantial increase in dysmenorrhea was 
reported (p <0.001) post-infection/vaccination. An increase in menstrual flow was observed in 14.9% post-vaccination and 23.9% post-infection.
Conclusion: Menstrual changes post-vaccination were insignificant; however, significant differences in menstruation were reported post-
infection. The study strengthens the association between COVID-19 and menstruation and urges the inclusion of menstrual health in disease 
intervention studies. 
Keywords: Abnormal bleeding, Coronavirus disease 2019, Coronavirus disease 2019 infection, Irregular menstruation, Menstrual irregularities, 
Vaccination.
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In t r o d u c t i o n
In December 2019, a novel coronavirus disease 2019 (COVID-19) 
outbreak occurred in Wuhan, China. Since then, it has rapidly spread 
worldwide, becoming a major disaster affecting public health. Till 1 
January 2022, 288,680,388 cases and a total of 5,455,377 deaths have 
been reported.1 Moreover, COVID-19 patients have been reported 
to have multisystem complications in addition to respiratory 
symptoms, such as issues with the cardiovascular and digestive 
systems.2 One possible mechanism might be that the pathogen that 
causes COVID-19, severe acute respiratory syndrome coronavirus 
(SARS-CoV-2), enters cells through its receptor, angiotensin-
converting enzyme 2 (ACE2).3 This virus might therefore attack 
organs with high expression of ACE2. In a previous animal study, 
ACE2 expression has also been reported in ovarian granulosa  
cells,4  which provides background to question the effects of  
COVID-19 on the female reproductive system.

Moreover, post-vaccination for COVID-19 also has shown sig
nificant changes in menstrual cycles. Menstrual changes reported 
in various studies were diverse, ranging from increased bleeding to 
the cessation of bleeding. Women’s health has long been neglected 
in biomedical research. The National Institute of Health mandated 
the inclusion of female subjects in clinical trials in 1993, yet sex is 
often overlooked as an experimental variable.5

Vaccines that were manufactured during the pandemic had 
questionable inclusion of menstruation in efficacy. Clinical trials 
provide an opportunity to report any changes in cycles; however, 
minor changes go unreported unless specifically asked.

Menstrual cycle timing is regulated by the hypothalamic–
pituitary–ovarian axis, which can be affected by life, environment, 
and health stressors. The messenger RNA (mRNA) vaccines create 
a robust immune response or stressor, which could temporarily 

affect the hypothalamic–pituitary–ovarian axis if timed correctly.6–8 
Our research is primarily based on identifying the prevalence 
of irregularities in menstrual cycles, supporting this hypothesis. 
Similar changes in menstruation such as decreased cycle length 
and dysmenorrhea were found in 53% of the population that got 
vaccinated for Typhoid, as reported by a medical doctor at the 
Presbyterian Hospital, New York in 1913. However, the cycles were 
regularized within six months post-vaccination.9 The concerns 
raised range from cycle and menses length changes to differences 
in menstrual-associated symptoms, unscheduled bleeding, and 
changes in the quality and quantity of menstrual bleeding post-
COVID-19 vaccination.10 Unfortunately, clinical trials of the current 
COVID-19 vaccines did not collect menstrual cycle outcomes post-
vaccination.11–14 The authors conducted the following study on the 
impact of the disease and vaccination on menstruation.

We assessed menstrual patterns in women belonging to 
the reproductive age group post-COVID-19 disease/infection to 
investigate the influence of vaccines on cycle length, dysmenorrhea, 
and other associated complaints.
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Me t h o d s
A multicenter observational study was performed on women in 
the menstruating age group. The authors circulated an easy-to-
understand questionnaire titled “Menstrual Change Post-COVID 
Disease/Vaccination” to all women of reproductive age via an online 
link. The survey contained nearly 40 questions on demographic 
data, COVID-19 infection details (if infected), vaccination details, 
menstrual cycles post-vaccination/infection, past menstrual history, 
lifestyle, smoking, and alcohol consumption. 

Inclusion criteria include (i) completion of 18 years of age and  
(ii) women of Indian origin. Exclusion criteria include (i) women 
with a history of prior hysterectomy or oophorectomy, (ii) pre
gnant or lactating women, and (iii) account of a diagnosis of 
ovarian dysfunction in the 6 months before the onset of disease: a 
manifestation of delayed menses, menstrual irregularities, or earlier 
menopause. We distributed the survey for responses for two weeks 
beginning on 5 January 2022. 

The study was conducted under the guidelines of the ethical 
committee regulations with the institutional review board (IRB), No. 
IEC/83/21, granted by the ethics committee institute. The survey 
conducted anonymously did not require written consent from 
the participants.

The anonymous survey was analyzed using regular regression 
and post-stratification methods. Regression analysis was con
ducted to identify significant predictors in dysmenorrhea post-
infection/vaccination. A p < 0.05 was considered statistically 
significant. 

Re s u lts 
Patient Demographics
A significant number of participants were medical students and 
postgraduates who maintained records of their menstrual data 
using mobile applications. Table 1 summarizes the demographic 
data of the participants. A total of 308 (N = 418; 73.7%) participants 
were aged 21–25 years, and 274 (N = 418; 65.6%) of them were 
students by profession, and 67 (N = 418; 16%) were working Health 
care professionals. Also, a total of 262 (N = 418; 62.7%) reported 
falling under the body mass index (BMI) of 18.5–24.9 and 72  
(N = 418; 17.2%) in between 25.0 and 29.9. 377 (N = 418; 90.2%) 
of the participants were single and had no children. Polycystic 
ovarian disease (PCOD) was the most commonly associated 
condition presented in 47 (N = 418; 11.2%) women, and thyroid 
abnormalities were prevalent in 20 (N = 418; 4.8%) respondents in 
the study sample.

Menstrual History
Only the women with a regular menstrual history were included in 
the study. A total of 100 (N = 418; 23.9%) attained their menarche  
at the age of 12 years and 121 (N = 418; 28.9%) and 44 (N = 418; 10.5%) 
at the ages 13 and 11, respectively. All the women included in the 
study reported a standard cycle of 21–35 days duration, and no 
evidence of other gynecological conditions such as pre-menstrual 
syndrome or abnormal bleeding before COVID-19 infection or 
vaccination.

COVID -19 In f e c t i o n a n d Vacc i n at i o n 
De tai  l s
A total of 168 (N = 418; 40.2%) women reported being infected 
by COVID-19 in the past or are currently infected. Duration of 

infection was 1–2 weeks in 98 (N = 175; 56%) participants. Fever 
and body aches were the most common symptoms during the 
infection period reported in 126 (N = 172; 73.3%) and 113 (N = 172; 
65.7%) participants, respectively. A total of 143 (N = 175; 81.7%) 
participants relied on analgesics and 147 (N = 175; 84%) of them 
on vitamin supplementation for treatment. Table 2 summarizes 
infection details.

A total of 415 (N = 418; 99.3%) of them were vaccinated against 
COVID-19 with 279 (N = 414; 67.4%) being administered with 

Table 1: Demographic data

Age

18–20 34 (8.1%)

21–25 308 (73.7%)

26–35 52 (12.4%)

>35 24 (5.7%)

BMI

<18.5 50 (12%)

18.5–24.9 262 (62.7%)

25.0–29.9 72 (17.2%)

>30 34 (8.1%)

Occupation

Student 274 (65.6%)

Health care professional 67 (16%)

Skilled professional 64 (15.3%)

Homemaker 13 (3.1%)

Participants with children

Yes 41 (9.8%)

No 377 (90.2%)

Comorbidities

Hypertension 7 (1.7%)

Diabetes mellitus 4 (1%)

Bronchial asthma 11 (2.6%)

Cardiovascular diseases 0 (0%)

Thyroid abnormalities 20 (4.8%)

Epilepsy 1 (0.2%)

Lung disease 1 (0.2%)

PCOD 47 (11.2%)

None 337 (80.6%)

Diet

Vegan 5 (1.2%)

Vegetarian 80 (19.1%)

Mixed 333 (79.7%)

Alcohol consumption

Yes 84 (20.1%)

No 334 (79.9%)

Smoking

Yes 23 (5.5%)

No 395 (94.5%)
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infection. Pain during menstruation post-vaccination/infection 
had a mean of 5.01. Previous cycles had a mean of 4.67, which is 
attributed to the increased dysmenorrhea, which is significant 
when p < 0.001.

Abnormal findings, as depicted in Figure 3, like hair loss was 
reported by 154 (N = 418; 36.8%) participants, mood swings by 
112 (N = 418; 26.8%), weight gain by 73 (N = 418; 17.5%), acne 
by 71 (N = 418; 17%), and sleep disturbances by 104 (N = 418; 
24.9%) women were reported post-vaccination/infection. A total  
of 64 (N = 418; 15.3%) participants recorded an increase in appetite, 
33 (N = 418; 7.9%) a decrease in appetite and 321 (N = 418; 76.8%) 
women with no change in their appetite.

Covishield vaccine and 125 (N = 414; 30.2%) with Covaxin vaccine. 
A total of 385 (N = 412; 93.4%) women have taken two vaccine 
doses, both indigenously manufactured vaccines in India. Body 
pains were the chief complaint post-vaccination (N = 379; 73.6%).  
Table 3 summarizes vaccination details. 

Menstrual Changes Post-COVID-19  
Disease/Vaccination
We obtained a sample size of 418 after eliminating the participants 
who had menstrual irregularities in the past. A total of 91 (N = 
418; 21.7%) women complained of menstrual irregularities post-
infection or vaccination. A total of 71 (N = 415; 17.11%) women 
reported irregularities post-vaccination and 39 (N = 171; 22.8%) 
women reported changes post-infection. However, 19 (N = 418; 
4.54%) women reported changes to both post-vaccination and 
infection as depicted in Figure 1. Table 4 represents changes post-
infection and vaccination.

Figure 2 contrasts the pain scales of the participants with 
dysmenorrhea charted pre- and post-COVID-19 vaccination/

Table 2: COVID-19 infection

n (%)

Status of infection

Infected

Not infected

Symptoms during infection

Fever   126 (73.3%)

Shortness of breath 47 (27.3%)

Loss of smell/taste 105 (61%)

Body pains 113 (65.7%)

Diarrhea 27 (15.7%)

Soreness of throat 80 (46.5%)

Cold 3 (1.7%)

Cough 2 (1.2%)

Drugs

Analgesics 143 (81.7%)

Vitamin supplementation 147 (84%)

Steroids 30 (17.1%)

Antiviral drugs 46 (26.3%)

Antibiotics 2 (1.1%)

Duration of infection

<1 week 70 (40%)

1–2 weeks 98 (56%)

2–4 weeks 4 (2.3%)

>4 weeks 3 (1.7%)

Hospitalization

Yes 6 (3.2%)

No 181 (96.8%)

Reinfection

Yes 9 (4.9%)

No 175 (95.1%)

Table 3: Vaccination details

Vaccination details n (%)

Vaccination status

Yes 415 (99.3%)

No 3 (0.7%)

Vaccine type

Covishield 279 (67.4%)

Covaxin 125 (30.2%)

Pfizer 5 (1.2%)

Sputnik (0.5%)

Moderna 2 (0.5%)

Number of doses

1 12 (2.9%)

2 385 (93.4%)

>2 15 (3.6%)

Complaints post-vaccination

Soreness 56 (14.8%)

Fever 241 (63.6%)

Rash 20 (5.3%)

Body pain 279 (73.6%)

Fatigue 154 (40.6%)

Fig 1: Menstrual irregularities post-COVID-19 infection/vaccination
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Di s c u s s i o n 
Significant Findings
This anonymous observational study was conducted to evaluate 
the effect of COVID-19 vaccines on menstrual health in a sample 
of more than 400 women aged between 18–55 years with regular 
past menstrual history. The prevalence of unusual menstrual 
cycles post-vaccination/infection was 21.7%. However, the 
cycles returned to normal within three cycles in 61.9 and 53.8% 
post-vaccination and infection respectively, suggesting that 
the changes were transient. There was a substantial increase 
in dysmenorrhea post-infection/vaccination (p < 0.001). All the 
menstrual changes were more apparent post-infection compared 
to post-vaccination like an increase in cycle length for more than a 
week in 14.2% post-vaccination and 19.2% post-infection. A total 
of 18.5% reported clots post-vaccination and 24.5% post-infection. 
Midcycle spotting/bleeding was reported by 16 and 20.4% of 
women post-vaccination and infection, respectively. However, 
changes in cycle length and flow post-vaccination were found to 
be insignificant (p > 0.05). Changes reported post-infection were 
found to be statistically significant (p < 0.05). Associated problems 
like hair loss were reported by 36.8% and mood swings by 26.8%.

Limitations
The observational study on the association between COVID-19 
disease/vaccination and menstruation patterns could include 
various forms of bias. First, reporting bias as the data on menstrual 
flow, pre-menstrual syndrome, and dysmenorrhea is entirely 
subjective and depends on the efficient tracking of one’s cycles 
regularly. Selection bias can also be introduced as the majority of the 
participants are well-informed adolescents, primarily associated with 
the healthcare industry. Thereby noticing minor irregularities in their 
menstruation patterns, the sample may not represent the majority of 
the population in a developing country like India. Although the study 
addresses the concerns and depicts the prevalence of menstrual 
irregularities post-COVID disease/vaccination, population-level 
significance cannot be obtained with a relatively small sample size.

Comparison
The current study is compared to the prospective analysis study 
conducted in the US on a cohort of 3,959 individuals and the 

Table 4: Changes noted in post-COVID-19 infection/vaccination

Changes post-vaccination/infection n (%)

Period of irregularity

<3 months or cycles 57 (13.6%)

3–6 months or cycles 25 (5.98%)

>6 months or cycles 7 (1.67%)

Changes in menstrual flow

Increased 62 (14.8%)

Decreased 35 (8.4%)

Normal/as usual 321 (76.8%)

Clots

Yes 77 (18.4%)

No 287 (68.7%)

May be 54 (12.9%)

Mid cycle bleeding or spotting

Yes 66 (15.7%)

No 352 (84.2%)

Associated abnormal findings

Hair loss 154 (36.8%)

Abnormal hair growth on face, chest, etc. 29 (6.9%)

Acne 71 (17%)

Mood swings 112 (12.6%)

Weight gain 73 (17.7%)

None 121 (48%)

Sleep changes

Undisturbed sound sleep 314 (75.1%)

Disturbed cycles 104 (24.9%)

Appetite changes

Increased 64 (15.3%)

Decreased 33 (7.9%)

As usual 321 (76.8%)

Fig 2: Pain scale before and after-COVID-19 infection/vaccination

Fig 3: Abnormal findings post-infection/vaccination
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majority of the women included in the study are in the age group 
of 21–25 years who comprise 73.7% of the sample, whereas in the 
USA cohort,15 women in the age group of 25–35 years constitute 
67.4% of the sample size. A total of 37.8% of the model belonged to 
25–35 years in the USA web-based survey,16 and 35 was the mean 
age in the UK-based sample.17 A total of 62.7% of the participants 
had a normal weight/BMI in contrast to 45.3% of the sample being 
underweight or normal weight in the USA Cohort.15

A total of 100% of women were of South Asian (Indian) descent 
compared to 51.5% of women belonging to the White race in the 
USA cohort,15 84.3% identifying as White in the USA web-based 
survey,16 and 95% were Whites in the UK-based sample.17 similarly, 
the UK study concludes COVID-19 infection and smoking are the 
associated risk factors for menstrual irregularities. Only 5.5% were 
smokers in the current research; therefore, assessing the pattern of 
risk with smoking may not be substantial.

A total of 99.3% were vaccinated in the present study, 
whereas 100% were vaccinated in the UK-based sample.17 All 
the participants were fully vaccinated in the US web-based 
study,16 and the vaccinated cohort included 2,403 individuals in 
the US-based research.16 Covishield and Covaxin vaccines were 
predominantly administered in the Indian population, 67.4 and 
30.2%, respectively, in contrast to 53% were administered with 
Oxford-AstraZeneca vaccine in the UK sample,17 55% Pfizer in the 
US web-based survey, and 33.5% with Pfizer in the US cohort.15 A 
total of 93.4% have been administered two doses in the current 
study; however, 82% are administered only the first dose in the 
UK-based sample.17

A total of 21.7% of the participants reported irregular cycles 
in the present study; however, 17.11% of the sample reported 
menstrual changes post-vaccination in the current study similar to 
the UK-based research17 where menstrual disturbances occurred 
in 20% of the sample following vaccination. A total of 14.2% 
experienced increased cycle length beyond a week in the present 
study, while in the USA-based cohort study,15 approximately 10% of 
vaccinated individuals experienced a clinically notable change in 
cycle length of 8 days or more. However, 34.42% reported longer 
cycle lengths in the USA web-based survey.16 In a Norwegian 
young adult cohort, almost four out of ten reported one or more 
of seven predefined menstrual disturbances both before and 
after vaccination.18

In the subset of women who experienced changes in menstrual 
cycles in the present sample, in 61.9%, cycles were normalized 
within the first three cycles post-vaccination. Changes to their 
menstrual cycles were noticed up to 4 months after receiving their 
first injection in the UK-based sample,17 and cycle lengths returned 
to normal in the USA cohort,15 two cycles after vaccination.

In contrast to 14.9% in the current study who reported incre
ased bleeding, 42.11% of the individuals experienced heavier 
flow in the USA survey16 as endometriosis (52.4%), menorrhagia 
(44.6%), and fibroids (46.3%) were the most commonly associated 
reproductive conditions. However, 11.2% of our sample respondents 
reported PCOD to be the widely associated reproductive condition 
as the study includes young adults predominantly. A total of 
15.7% reported midcycle bleeding/spotting in the current sample 
however, 25.8% reported spotting in the US web-based survey.

In a retrospective cross-sectional study conducted in Wuhan, 
China,19 28% of confirmed COVID-19 patients presented with men
strual changes, similar to 22.8% (N = 171; 39) of those infected by 
COVID-19 in the current study. A total of 41 (N = 171; 23.9%) women 
experienced increased flow post-infection and 16 (N = 171; 9.3%) 

women had decreased flow in contrast to a decreased volume of 
20% in the Wuhan study.19 A prolonged cycle length was observed 
in 33 (N = 171; 19.2%) respondents in the current survey similar to the 
Wuhan study (19%). However, Garg et al. from Agra, Uttar Pradesh, 
India did not find significant change postvaccination.20

Co n c lu s i o n
This research addresses many concerns among young women 
regarding menstruation post-vaccination, majorly self-reported 
online. The present study may not apply to the general population 
of India, as well-educated women who report minor menstrual 
changes generally comprise a minority. This study aids in assessing 
the prevalence of cycle changes in a country like India, where 
menstrual health is often neglected. All the menstrual changes 
were more apparent post-infection compared to post-vaccination. 
Only 17% experienced irregularities post-vaccination compared 
to 23.2% of the participants infected with COVID-19, the former 
disappeared within 3 months post-vaccination whereas it took 
3–6 months for the latter to normalize. A total of 18.4% observed 
clots and mid-cycle bleeding was reported in 15.7% with a 
significant (p < 0.05) increase in dysmenorrhea. Since the majority 
of the population has no significant menstrual irregularities 
post-vaccination (p > 0.05), vaccines can be safely administered 
without any hesitancy. Previous cohort studies have mostly 
been vaccinated using mRNA vaccines, so this study adds to our 
knowledge of the effects of adenovirus-vectored (Covishield) and 
whole inactivated virus-based (Covaxin) COVID-19 vaccines. This 
is also the first study that uses the same data collection methods 
to interrogate menstrual changes following SARS-CoV2 infection 
and COVID-19 vaccination, allowing for a valid comparison of the 
two. The study also shines a light on the urge to include menstrual 
health in vaccine trials and disease progression studies. However, 
larger prospective cohorts with hormone analysis studies are 
required to prove the association between menstruation and 
COVID-19 further.

Or c i d
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