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Abstract

Objective: The study was conducted to know the impact of COVID-19 vaccination on menstrual cycle patterns, pre- and post-
menstrual symptoms in women aged 18-45 years. Design & Setting: Multicentric observational study conducted in six institutes
of national importance in different states of India over one year. Population: A total of 5709 female participants fulfilling
inclusion criteria were enrolled. Methods: Data about impact of vaccines (COVISHIELD and COVAXIN) and prior COVID-19
infection on menstrual cycle and its associated symptoms were obtained using an online and offline survey. Main Outcome:
COVID-19 vaccination with COVISHILED/COVAXIN resulted in menstrual cycle disturbances. Results: Of 5709 participants,
78.2% received COVISHIELD, 21.8% COVAXIN. Of all, 333(5.8%) developed post-vaccination menstrual disturbances with
32.7% frequent cycles, 63.7% prolonged cycles, and 3.6% inter-menstrual bleed. 301 participants, noticed changes in the
amount of bleeding, with 50.2% excessive, 48.8% scanty, and 0.99% amenorrhea followed by heavy bleeding. Furthermore,
the irregularities of menstrual cycle (p=0.011) and length (0.001) were significantly higher in the COVAXIN group (7.2%)
as compared to COVISHIELD (5.3%). A total of 721 participants complained of newly developed/worsening pre- and post-
menstrual symptoms. These symptoms were significantly higher in COVISHIELD group (p=0.031) with generalized weakness
and body pains as main complaints (p=0.001). No significant difference was observed in COVID-19 infection incidence with
these vaccines. When comparing menstrual abnormalities among those with COVID-19 infection, no significant associations
were observed (p >0.05). Conclusions: COVISHILED and COVAXIN resulted in menstrual cycle disturbances and pre-and
post-menstrual symptoms. The menstrual irregularities were significantly higher with COVAXIN vaccine.

Introduction

COVID-19 infection started in December 2019, and since then it has affected almost every aspect of lives
globally. Studies have reported that COVID-19 infection can affect every human organ including reproduc-
tive organs causing widespread inflammation, vasoconstriction, hypercoagulability, and edema.1-3 To combat
this dreadful disease, numerous vaccines were introduced within a short span of 12-18 months of the onset of
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the pandemic.4 The adult vaccination against COVID-19 started at the end of 2020 and early 2021 world-
wide and around three billion doses were administered globally by mid-2021, hoping to end this pandemic
at the earliest.5 The two indigenously developed COVID-19 vaccines approved for use in India are COV-
ISHILED and COVAXIN.6 The common side effects of these vaccines included injection site pain, fever,
and myalgia with no severe adverse effects.7 The common side effects of other COVID-19 vaccines used in
different countries were soreness of the arm, fever, chills, myalgia, headache, fatigue, and rarely thrombosis
and anaphylaxis.8,9 Recent studies from the United States of America and other countries have reported
temporary changes in the menstrual cycle including increased cycle length, and dysmenorrhea following
COVID-19 vaccination.10,11

Most of the reproductive age women suffer from some kinds of premenstrual symptoms including physical
discomfort, mood changes, body pains, etc. Of these 5–8% suffer from a severe premenstrual syndrome
that affects their day-to-day activities.12 The menstrual cycle reflects the general health status of women
and should be considered a vital sign of health.13 Despite this, the impact of COVID-19 vaccines on the
menstrual cycle in women and girls getting vaccinated against COVID-19 infection was not considered and
hence, not included in the list of side effects.14The present study was the first of its kind in India that was
conducted on a large sample from different states of India to investigate the impact of COVID-19 vaccination
on the menstrual cycle and pre- and post-menstrual symptoms in women of the reproductive age group and
to establish the correlation with the vaccine type.

Materials and Methods

Study design: Multicentric observational study.

Study setting and duration: The present study was conducted in six institutes of national importance [All
India Institute of Medical Sciences (AIIMS) Hyderabad; AIIMS, Mangalagiri; AIIMS, Nagpur; AIIMS,
Kalyani; AIIMS, Gorukhpur; and AIIMS, Bhopal] in different states of India over one year.

Study Population

Inclusion criteria: All female participants between 18-45 years of age who had received two doses of either
COVISHIELD or COVAXIN vaccine with or without a booster dose and had previous 3 regular cycles before
vaccination were enrolled as study participants. They were enrolled after [?]2 months since their last dose
and up to 8 months post-vaccination. The flow chart below depicts enrollment of participants at different
centers and the collection of data for analysis and compilation.

Exclusion criteria: All females <18 years or >45 years, those who were unvaccinated or not fully vaccinated,
had previously irregular cycles, pregnant, immediate postpartum or post-abortal, lactating, on hormonal
or IUCD contraceptives, anticoagulants/antipsychotic drugs, currently suffering from COVID-19 infection,
with co-morbidities like diabetes, thyroid disorders, hyperprolactinemia, tuberculosis, autoimmune diseases,
morbidly obese, acutely ill patient and those not willing to be a part of the study were excluded.

Operational definitions

Normal menstrual cycle: A normal menstrual cycle is regular, and has a frequency of 24-38 days, occurring
for 7 days, with 5-80 ml blood loss.15

Premenstrual syndrome: It includes clinically significant somatic and psychological manifestations occurring
during the luteal phase of the cycle, causing considerable distress and impairment in functional capacity.16

Fully vaccinated against COVID-19 infection: According to the Centers for Disease Control and Prevention
(CDC) individuals who have received their primary series (two doses of COVID-19 vaccine) are considered
fully vaccinated after two weeks of their second dose, irrespective of booster doses.17

Not Fully vaccinated against COVID-19 infection: Those who received a second dose less than 2 weeks ago
or those who didn’t receive their second dose of a two-dose vaccine.17
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Sample size : Sample size was calculated assuming that 50% of the subjects in the population had the factor
of interest, with a design effect of two and an expected response rate of 80%, as 961 (with 5% absolute
precision, 95% confidence and failure to a response rate of 10%). Since six centers were included as a part of
the study, so a total of 5766 sample size was considered. The sample size was calculated using a free online
statistical calculator (statulator).18

Sampling method: Consecutive sampling was done till the desired sample size of 961 was achieved at each
center.

Flow chart

Study Tool

The study was conducted using a printed data collection sheet for female patients reporting to the outpatient
departments of various specialties for different complaints and a similar online-based questionnaire created
through Google Forms online survey development software was used for the hospital staff, students, and
faculty members at each institute. The questionnaire was first developed in English and then translated
into Hindi, Telugu, Marathi, and Bengali by a translating expert. The questionnaire was then validated by
faculties from different departments for its language, content, and completeness.

The questionnaire consisted of detailed questions covering seven important domains (Supplementary file).
The first was related to demographics, including age, marital status, religion, residential address, education,
occupation, socio-economic status, age at menarche, and the number of children (9 questions). The second
section had questions related to contraception and its details (3 questions), and the third section was on pre-
vaccination menstrual cycle details (5 questions). The fourth section had details of COVID-19 vaccination
including the type of vaccine, number of doses and their dates, and the booster dose (4 questions). The fifth
section dealt with post-vaccination menstruation details (7 questions), and the sixth category was on the
history of COVID-19 infection and its details including time of infection (before, during, or after completion
of COVID-19 vaccination schedule), severity, need for hospitalization and its impact on menstrual cycle (5
questions). The seventh category consisted of open and close-ended questions related to physical examination
(height and weight), medical and surgical history, history of stress, excessive weight gain or loss, and vigorous
exercise in the past 6 months (6 questions).

A pilot study was conducted to check for the validity and reliability of the questionnaire on 20 participants
to find any flaws or missing questions. Accordingly, the questionnaire was reviewed again by a group of
faculties from the Department of Obstetrics and Gynecology at the coordinating center to further ensure the
validity of the questionnaire prior to the initiation of the survey. These 20 participants were excluded from
the main study and subsequent analyses.

Data Collection

After explaining the survey, and informed written consent, a face-to-face interview of all the female patients
fulfilling inclusion criteria and reporting to the outpatient department complex was conducted by trained
nursing staff. Google forms were circulated amongst all hospital female staff, students, and faculties for their
responses. The google forms also had a participant information sheet including a privacy and confidentiality
statement and consent form to be filled out prior to attempting the survey. Only those fulfilling the inclusion
criteria as observed from the google form responses of the participants were analyzed, while others were
excluded from the analysis (57 participants not fulfilling the inclusion criteria were excluded from the study).

Statistical Analysis

The data was statistically analyzed by Statistical Package for the Social Sciences (SPSS) software version
21.0. The numerical data were presented as percentages or mean ± standard deviation (SD) and categorical
variables as frequencies or rates where ever needed. ANOVA/Kruskal Wallis test was used for the comparison
of more than two groups and the Chi-Square test for a comparison of qualitative variables. A p-value of <0.05
was considered statistically significant.
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Ethical Issues

The present research involving human subjects was conducted following the ethical standards of all
applicable national (ICMR National Bioethical Guidelines 2017) and institutional committees and the
World Medical Association’s Helsinki Declaration. It was conducted after informed written consent from
the participants and ethical approval from the Institutional Ethical Committee of all the six centers
of India included in the study (IEC numbers: AIIMS/BBN/IEC/APR/2021/24; AIIMS/MG//IEC/2022-
23/198; IEC/AIIMS/KALYANI/2022/12; IEC/Pharmac/2022/416; IHEC/AIIMS-GKP/BMR/111/2022;
IHEC-LOP/2022/EL043;).

Results

Socio-demographic and clinical parameters

Out of the total 5766 participants surveyed, 5709 fulfilled the inclusion criteria and hence were analyzed.
The majority of the participants (44.2%) belonged to >25-[?]35 years of age with the mean age of all the
participants as 29.12+-7.12 years. The majority of the participants were married (67.3%), Hindu by religion
(87.9%), unemployed (42.0%), and belonging to lower middle socio-economic status (55.7%). The mean
age of menarche and parity for all the participants was 13.09+-1.07 years and 0.88+-1.06 respectively. Of
all the participants, 88.9% were currently not using any method of contraception, while 11.1% were either
using barrier methods (6.1%) or underwent permanent family planning operations (5.0%). The details of
various socio-demographic features of all the participants are depicted in Table 1. The mean+-SD of weight,
height, and body mass index (BMI) of all the participants was 57.24+-9.24 Kg, 155.44+-6.29m, and 23.76+-
4.04Kg/m2 respectively.

All the enrolled participants had regular cycles (28-30 days), with a moderate amount of bleeding lasting for
an average duration of 4.66+-1.38 days prior to vaccination, as this was one of the inclusion criteria for the
study.

Vaccination details

Of the total 5709 participants, 4464(78.2%) received COVISHIELD, while 1245(21.8%) received COVAXIN
vaccination against COVID-19 infection. Only 14.6% (833/5709) received a booster dose for COVID-19
infection.

Post-vaccination menstrual cycle and associated pre- and post-menstrual symptoms

Of the total 5709 participants, 333(5.8%) developed irregularities of the menstrual cycle with 32.7% (109/333)
having frequent cycles (every [?]20 days), 63.7% (212/333) prolonged cycles (>38 days), and 3.6% (12/333)
intermenstrual bleed. A total of 301 out of 5709 participants (5.3%), noticed changes in the amount of
bleeding during menstruation, with 151(50.2%) having excessive bleeding, 147(48.8%) scanty bleeding lasting
for an average of 1-2 days with 0-1 pads/day, and the remaining three participants (0.99%) had amenorrhea
for 3-5 months followed by heavy bleeding. Of these 301 participants, 130 (43.2%) had both irregular
cycles with changes in the amount and duration of bleeding. The remaining 5408 (94.7%) participants
observed no change in the amount of bleeding during menstruation post-vaccination. Furthermore, the
irregularities of the menstrual cycle were significantly higher (p=0.011) in the COVAXIN group (7.2%) as
compared to women who received the COVISHIELD vaccine (5.3%). Of the total of 1245 women who
received the COVAXIN vaccine, 3.2% complained of frequent cycles (every <20 days) and 4.3% prolonged
cycles (>38 days), which was significantly higher than the women who received the COVISHIELD vaccine
(p=0.001). The mean+-SD duration of bleeding and the number of sanitary pads used per day during
menstruation in all the participants post-vaccination was 4.69+-1.54 days, and 3.39+-1.10 respectively. A
total of 449(7.9%) participants observed the new onset passage of clots during menstruation. No statistically
significant difference (p=0.346) was observed in the mean duration of bleeding pre- and post-vaccination
in both the vaccine groups as depicted in Figure 2. A total of 721 (12.6%) participants complained of
newly developed or worsening pre- and post-menstrual symptoms including severe dysmenorrhea with or
without diarrhea (55.3%), severe lower backache (9.4%), lower abdominal dragging pain (18.0%), generalized
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weakness and body aches (8.9%), vaginal pain (1.7%) and increased vaginal discharge (0.7%) along with
some non-specific symptoms in 5.96% participants including genital itching, burning sensation in the vagina
during menses, increased hair loss, increased appetite, and insomnia during menstrual cycles. New onset
or worsening of pre- and post-menstrual symptoms were significantly higher in the COVISHIELD group
(p=0.031) with generalized weakness and body pains as the main complaint (p=0.001). The comparison of
menstrual cycle patterns, and associated pre- and post-menstrual symptoms between women who received
COVISHIELD and COVAXIN vaccines is depicted in Table 2.

COVID-19 infection before, during, or after vaccination

A total of 721(12.6%) participants suffered from COVID-19 infection before, during, or after the completion
of two doses of vaccines. Of these 721 participants, 326(45.2%) had COVID-19 infection before vaccination,
83(11.5%) during vaccination (after the 1st dose, but before 2nd dose of vaccination), 307(42.6%) after
completion of 2 doses of vaccination, and five (0.7%) during and after completion of vaccination (Table 3). A
total of 584(81.0%) participants out of 721 received the COVISHIELD vaccine and the remaining 137(19.0%)
had the COVAXIN vaccine. No significant difference was observed in the incidence of COVID-19 infection
during and after vaccination with either COVAXIN or COVISHIELD vaccines (p=0.236).

Post-COVID-19 infection menstrual cycle pattern and pre- and post-menstrual symptoms

A total of 47(6.5%) participants of 721 who had a history of COVID-19 infection observed changes in
their menstrual cycle post-infection. Of these 47 participants, 25(53.2%) observed change in the amount of
bleeding (17 having excessive bleeding, of which eight had bleeding lasting for >7 days, and the remaining
nine participants complained of scanty menses), 22(46.8%) complained of changes in the cycle length, and
19(40.4%) observed the new onset passage of clots during menses which was not there before the infection.
Furthermore, 15(5.5%) participants complained of new-onset severe dysmenorrhea and or burning sensation
in the vagina during menstruation. Table 3 depicts the comparison of COVID-19 infection onset and severity,
post-infection menstrual cycle changes, and its associated symptoms in women who received COVISHIELD
or COVAXIN vaccines. When comparing menstrual abnormalities including length of cycle, and amount of
bleeding among those with a history of COVID-19 infection before, during, or after vaccination, no significant
associations were observed (p >0.05).

Discussion

The present study included 5709 participants, with 4464(78.2%) having received COVISHIELD, and
1245(21.8%) had COVAXIN against COVID-19 infection. Of the total 5709 participants, 333(5.8%) de-
veloped post-vaccination irregularities of menstruation with 32.7% having frequent cycles (every [?]20 days),
63.7% prolonged cycles (>38 days), and 3.6% inter-menstrual bleed. A total of 301 participants (5.3%),
noticed changes in the amount of bleeding during menstruation, with 50.2% having excessive, 48.8% scanty
bleeding, and 0.99% had amenorrhea followed by heavy bleeding. Furthermore, the irregularities of the
menstrual cycle (p=0.011) and cycle length (0.001) were significantly higher in the COVAXIN group (7.2%)
as compared to the COVISHIELD vaccine (5.3%). No significant difference was observed in the duration
and amount of menstrual bleeding in the two vaccine groups (p>0.05). A total of 721 (12.4%) participants
complained of newly developed or worsening pre- and post-menstrual symptoms. These symptoms were
significantly higher in the COVISHIELD group (p=0.031).

Similar results of the impact of COVID-19 vaccination on menstrual cycles were reported by other studies
from all across the world. A study conducted on 950 women to know the impact of COVID-19 vaccination on
the menstrual cycle, reported changes in frequency (normal 43.47%, infrequent 25%, and frequent 31.53%),
regularity (regular 51.08%, irregular 42.93%, and absent/amenorrhea 5.97%), duration (normal 65.21%, pro-
longed 26.08%, absent/amenorrhea 8.69%), and volume (heavy 41.84%, light 20.65%, and amenorrhea 6.52%)
of menstruation in 184 women out of 408 fulfilling the inclusion criteria. It was concluded that COVID-19
vaccination can influence the menstrual cycle and cause alterations.19 A recent cross-sectional study from
the Middle East and North Africa was conducted on 2269 females fully vaccinated against COVID-19 in-
fection to assess the impact of vaccines (AstraZeneca, Sinopharm, and Pfizer) on menstrual abnormalities
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and reported that 66.3% of participants reported abnormal menstrual symptoms post-vaccination with the
resolution of these symptoms within 2 months in 93.6% of participants. Similar to our study it was observed
that vaccine type did not significantly affect the incidence of abnormalities (p > 0.05). Furthermore, they
also reported that participants with confirmed previous COVID-19 infection had a similar percentage of men-
strual abnormalities compared to those who did not have COVID-19 infection. Hence, it was concluded that
women subjected to COVID-19 vaccines experienced menstrual abnormalities including, longer menstruation
duration and increased menstrual cycle lengths.20

Another cohort study was conducted in the United States of America on 3,959 women (vaccinated 2,403;
unvaccinated 1,556) to assess the association between COVID-19 vaccination (Pfizer-BioNTech, Moderna
and Johnson & Johnson/Janssen vaccines) and changes in menstrual cycle length. It was observed that
the COVID-19 vaccine was associated with a < 1-day change in cycle length compared to pre-vaccine
cycles. Hence, it was concluded that COVID-19 vaccination was associated with only a small change in the
cycle length but not the duration of menstrual bleeding.11 Another similar study was conducted on 19,622
women between 18-45 years of age to know whether the COVID-19 vaccines (Pfizer-BioNTech, Moderna,
Oxford-AstraZeneca, and Johnson & Johnson) were associated with menstrual changes. It was reported
that vaccinated women had a < 1-day adjusted increase in the cycle length as compared to the unvaccinated
ones. Furthermore, it was observed that the adjusted difference was larger in women who received two
doses. Hence, it was concluded that COVID-19 vaccination was associated with a small and temporary
change in the menstrual cycle length without affecting the bleeding duration.21 A similar recent study was
conducted on 9,652 women (8,486 vaccinated; 1,166 unvaccinated) to know the impact of COVID-19 vaccines
on the menstrual cycle length. All the participants were followed for 10 cycles and it was found that the
vaccinated women had a small increase in mean cycle length. It was concluded that COVID-19 vaccination
was associated with an immediate short-term increase in menstrual cycle length.22

Very few studies have been conducted to know the impact of COVID-19 vaccination on pre-and post-
menstrual symptoms. A recent questionnaire-based study compared menstruation characteristics (regularity,
volume, intermenstrual bleeding, and dysmenorrhea) before and after receiving the COVID-19 vaccine in
Saudi Arabia and reported a significant impact of COVID-19 vaccination on menstrual disturbances.23

In the present study a total of 721(12.6%) participants suffered from COVID-19 infection before, during, or
after the completion of vaccination. Of these, 584(81.0%) participants received the COVISHIELD vaccine
and the remaining 137(19.0%) had the COVAXIN vaccine (p=0.236). No significant difference was observed
in the incidence of COVID-19 infection with either COVAXIN or COVISHIELD vaccines (p>0.05). When
comparing menstrual abnormalities including cycle length, and amount of bleeding among those with a
history of COVID-19 infection before, during, or after vaccination, no significant associations were observed
(p >0.05). A similar study was conducted on 483 women from Jordan and Iraq to evaluate menstrual
changes in women post-COVID-19 infection. It was reported that 47.2% of women suffered from a change in
the number of days between two consecutive cycles, and a change in the amount of bleeding during menses
post-infection. Hence, it was concluded that COVID-19 infection may affect the menstrual cycle pattern
in females.24Similar results of menstrual cycle disturbances in women post-COVID-19 infection have been
reported by other studies25-27, but still, further research is necessary for better evidence and conclusion.

Strengths & Limitations

The study was the first of its kind in India, conducted on a large sample to investigate the impact of two
vaccines approved for use in India on the menstrual cycle pattern in reproductive-age women.

The major drawback of the study was, it failed to compare vaccinated with unvaccinated women as by the
time it started the majority of females were either partially or fully vaccinated. In the future, we may
plan to conduct a long-term follow-up of women reporting changes in their menstrual cycle after vaccination
or COVID-19 infection to know for how long these irregularities lasted and to establish the cause-effect
relationship with the vaccination.

Conclusion

6
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COVID-19 vaccination with COVISHILED and COVAXIN resulted in menstrual cycle disturbances including
changes in cycle length, duration, and amount of bleeding and pre-and post-menstrual symptoms. Menstrual
cycle irregularities including length were significantly higher in the COVAXIN group, whereas pre-and post-
menstrual symptoms were more commonly observed with the COVISHIELD vaccine. No significant difference
was observed in the incidence of COVID-19 infection in either group. Furthermore, no significant association
was found between COVID-19 infection and menstrual cycle changes. Hence, COVID-19 vaccines can affect
menstrual cycle patterns and lead to new-onset pre- and post-menstrual symptoms in women, but for what
duration these changes will last post-vaccination need to be further evaluated.
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Table 1: Socio-demographic features

Parameters Number (n) Percentage (%)

AGE (YEARS) AGE (YEARS) AGE (YEARS)
>15-[?]25 1723 30.2%
>25-[?]35 2524 44.2%
>35-[?]45 1462 25.6%
MARITAL STATUS MARITAL STATUS MARITAL STATUS
Married 3842 67.3%
Unmarried 1858 32.5%
Separated 09 0.2%
RELIGION RELIGION RELIGION
Hindu 5017 87.9%
Muslim 303 5.3%
Christian 307 5.4%
Sikh 10 0.2%
Others 72 1.3%
EDUCATION EDUCATION EDUCATION
Postgraduate 731 12.8%
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Parameters Number (n) Percentage (%)

Graduate 1976 34.6%
Higher Secondary 1485 26.0%
High school 928 16.3%
Middle school 314 5.5%
Less than Middle school 101 1.8%
Illiterate 174 3.0%
OCCUPATION OCCUPATION OCCUPATION
Profession 953 16.7%
Semi-profession 273 4.8%
Skilled 285 5.0%
Semi-skilled 886 15.5%
Unskilled 914 16.0%
Unemployed 2398 42.0%
SOCIO-ECONOMIC STATUS SOCIO-ECONOMIC STATUS SOCIO-ECONOMIC STATUS
Upper 97 1.7%
Upper Middle 1196 20.9%
Upper Lower 878 15.4%
Lower Middle 3179 55.7%
Lower 359 6.3%
AGE AT MENARCHE (YEARS) AGE AT MENARCHE (YEARS) AGE AT MENARCHE (YEARS)
10-[?]12 1517 26.6%
13-[?]15 4192 73.4%
PARITY PARITY PARITY
0 3024 53.0%
1 837 14.7%
2 1415 24.8%
>2 433 7.6%
CONTRACEPTION CONTRACEPTION CONTRACEPTION
Yes 632 11.1%
No 5077 88.9%
If yes then Type If yes then Type If yes then Type
Barrier 346 54.7%
Permanent sterilization 286 45.3%
TYPE OF COVID-19 VACCINE RECEIVED TYPE OF COVID-19 VACCINE RECEIVED TYPE OF COVID-19 VACCINE RECEIVED
COVISHIELD 4464 78.2%
COVAXIN 1245 21.8%
BOOSTER DOSE RECEIVED BOOSTER DOSE RECEIVED BOOSTER DOSE RECEIVED
Yes 833 14.6%
No 4876 85.4%
HEIGHT (m) HEIGHT (m) HEIGHT (m)?>?
120-[?]140 82 1.4%
>140-[?]160 4525 79.3%
>160-[?]180 1102 19.3%
WEIGHT (Kg) WEIGHT (Kg) WEIGHT (Kg)?>?
30-[?]50 1524 26.7%
>50-[?]70 3766 65.9%
>70-[?]90 419 7.3%
BODY MASS INDEX (Kg/m2) BODY MASS INDEX (Kg/m2) BODY MASS INDEX (Kg/m2)
<18.5 585 10.2%
18.5-24.9 3200 56.1%
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Parameters Number (n) Percentage (%)

25.0-29.9 1473 25.8%?>?
30.0 451 7.9%

Table 2: Comparison of menstrual cycle details and associated pre- and post-menstrual symptoms in women
who received COVISHIELD and COVAXIN vaccines.

Parameters Type of Vaccine Type of Vaccine Total Chi-square value p-value

COVAXIN (n=1245) COVISHIELD (n=4464)
AGE GROUP (YEARS) AGE GROUP (YEARS) AGE GROUP (YEARS) AGE GROUP (YEARS) AGE GROUP (YEARS) AGE GROUP (YEARS)?>?
15-[?]25 453(36.4%) 1270(28.4%) 1723 29.36 0.001
>25-[?]35 495(39.8%) 2029(45.5%) 2524
>35-[?]45 297(23.9%) 1165(26.1%) 1462
PRE-VACCINATION MENSTRUAL CYCLE DETAILS PRE-VACCINATION MENSTRUAL CYCLE DETAILS PRE-VACCINATION MENSTRUAL CYCLE DETAILS PRE-VACCINATION MENSTRUAL CYCLE DETAILS PRE-VACCINATION MENSTRUAL CYCLE DETAILS PRE-VACCINATION MENSTRUAL CYCLE DETAILS
REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE
Regular (28-30 days) 1245(100%) 4464(100%) 5709 - -
Irregular 0(0%) 0(0%) 0
DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) ?>?
5 days 980(78.7%) 3462(77.6%) 4442 0.76 0.383
>5-[?]7 days 265(21.3%) 1002(22.4%) 1267
POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES POST-VACCINATION MENSTRUAL CYCLE DETAILS IRREGULAR CYCLES
REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE REGULARITY OF CYCLE
Regular 1155(92.8%) 4226(94.7%) 5381 6.47 0.011
Irregular 90(7.2%) 238(5.3%) 328
DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS) DURATION OF BLEEDING (DAYS)?>?
5 days 972(78.1%) 3474(77.8%) 4446 7.814 0.098
>5-[?]7 days 256(20.6%) 957(21.4%) 1213
>7-[?]10 days 11(0.9%) 19(0.4%) 30
>10-[?]15 days 04(0.3%) 13(0.3%) 17
>15 days 02(0.16%) 01(0.02%) 03
CHANGE IN AMOUNT OF BLEEDING CHANGE IN AMOUNT OF BLEEDING CHANGE IN AMOUNT OF BLEEDING CHANGE IN AMOUNT OF BLEEDING CHANGE IN AMOUNT OF BLEEDING CHANGE IN AMOUNT OF BLEEDING
Yes 76(6.1%) 225(5.0%) 301 2.21 0.137
No 1169(93.9%) 4239(95.0%) 5408
If yes then, If yes then, If yes then, If yes then, If yes then, If yes then,
Excessive 42(55.3%) 109(48.4%) 151 1.889 0.389
Scanty 34(44.7%) 113(50.2%) 147
Amenorrhea (3-5 months) 0(0%) 03(1.3%) 03
NUMBER OF PADS/DAYS NUMBER OF PADS/DAYS NUMBER OF PADS/DAYS NUMBER OF PADS/DAYS NUMBER OF PADS/DAYS NUMBER OF PADS/DAYS
0-2 376(30.2%) 640(14.3%) 1016 222.77 0.001
3-4 555(44.6%) 2910(65.2%) 3465
5-6 296(23.8%) 888(19.8%) 1184
7-8 18(1.4%) 26(0.58%) 44
NEW ONSET PASSAGE OF CLOTS DURING BLEEDING NEW ONSET PASSAGE OF CLOTS DURING BLEEDING NEW ONSET PASSAGE OF CLOTS DURING BLEEDING NEW ONSET PASSAGE OF CLOTS DURING BLEEDING NEW ONSET PASSAGE OF CLOTS DURING BLEEDING NEW ONSET PASSAGE OF CLOTS DURING BLEEDING
Yes 115(9.2%) 334(7.5%) 449 4.14 0.042
No 1130(90.8%) 4130(92.5%) 5260
CURRENT MENSTRUAL CYCLE LENGTH CURRENT MENSTRUAL CYCLE LENGTH CURRENT MENSTRUAL CYCLE LENGTH CURRENT MENSTRUAL CYCLE LENGTH CURRENT MENSTRUAL CYCLE LENGTH CURRENT MENSTRUAL CYCLE LENGTH
28-30 days 1152(92.5%) 4236(94.9%) 5388 17.305 0.001
<20 days 40(3.2%) 69(1.5%) 109
>38 days 53(4.3%) 159(3.6%) 212
Intermenstrual bleeding 01(0.08%) 11(0.25%) 12
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Parameters Type of Vaccine Type of Vaccine Total Chi-square value p-value

NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE NEW ONSET/WORSENING OF MENSTRUAL SYMPTOMS BEFORE, DURING, OR AFTER THE MENSTRUAL CYCLE
Yes 135(10.8%) 586(13.1%) 721 4.601 0.031
No 1110(89.2%) 3878(86.0%) 4988
If yes, then the symptoms If yes, then the symptoms If yes, then the symptoms If yes, then the symptoms If yes, then the symptoms If yes, then the symptoms
Severe Dysmenorrhea 79(58.5%) 318(54.3%) 397 0.802 0.371
Dysmenorrhea + Diarrhea 0(0%) 02(0.3%) 02 0.56 0.455
Severe lower backache 18(13.3%) 50(8.5%) 68 0.88 0.349
Lower Abdominal pain 26(19.3%) 104(17.7%) 130 0.25 0.614
Generalized weakness and body aches 02(1.5%) 62(10.6%) 64 13.25 0.001
Vaginal pain 02(1.5%) 10(1.7%) 12 0.19 0.666
Excessive white discharge 01(0.7%) 04(0.7%) 05 0.01 0.922
Others 07(5.2%) 36(6.1%) 43 0.78 0.378

Table 3: COVID-19 infection and associated changes in the menstrual cycle and pre- and post-menstrual
symptoms in women who received COVISHIELD and COVAXIN vaccines.

Parameter

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection Total

Chi-
square
value p-value

Before
vaccina-
tion
(n=326)

During
vaccina-
tion
(n=83)

After
comple-
tion of
vaccina-
tion
(n=307)

During
and after
vaccina-
tion
(Twice
infected)
(n=05)

VACCINE
TYPE

VACCINE
TYPE

COVISHIELD 261(80.1%) 73(88.0%) 245(79.8%) 05(100.0%) 584 4.25 0.236
COVAXIN 65(19.9%) 10(12.0%) 62(20.2%) 0(0%) 137
TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

TYPE
OF
INFEC-
TION

Mild 253(77.6%) 64(77.1%) 220(71.7%) 05(100.0%) 542 7.11 0.311
Moderate 64(19.6%) 17(20.5%) 82(26.7%) 0(0%) 163
Severe 09(2.8%) 02(2.4%) 05(1.6%) 0(0%) 16
NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

NEED
FOR
HOSPI-
TALIZA-
TION

Yes 25(7.7%) 07(8.4%) 12(3.9%) 0(0%) 44 5.09 1.666
No 301(92.3%) 76(91.6%) 295(96.1%) 05(100%) 677
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Parameter

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection Total

Chi-
square
value p-value

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

POST-
INFECTION
ANY
CHANGES
IN THE
MEN-
STRUAL
CYCLE

Yes 16(4.9%) 03(3.6%) 28(9.1%) 0(0%) 47 6.296 0.098
No 310(95.1%) 80(96.4%) 279(90.9%) 05(100.0%) 674
If yes,
then

If yes,
then

If yes,
then

If yes,
then

If yes,
then

If yes,
then

If yes,
then

If yes,
then

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

CHANGES
IN THE
AMOUNT
OF
BLEEDING

Excessive 03(17.6%) 0(0%) 14(82.4%) 0(0%) 17 2.252 0.324
Scanty 01(12.5%) 01(12.5%) 06(75.0%) 0(0%) 08
FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
OF
CYCLE

FREQUENCY
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CYCLE

<20 days
(Frequent)

08(57.1%) 0(0%) 06(42.9%) 0(0%) 14 3.994 0.135

>38 days
(Prolonged)

04(50.0%) 02(25.0%) 02(25.0%) 0(0%) 08
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NEW
ONSET
PASSAGE
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CLOTS
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MENSES

NEW
ONSET
PASSAGE
OF
CLOTS
DURING
MENSES

Yes 04(21.1%) 01(5.3%) 14(73.6%) 0(0%) 19 2.709 0.258
No 12(42.9%) 02(7.1%) 14(50.0%) 0(0%) 28
NEW
ONSET
PRE- OR
POST-
MENSTRUAL
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NEW
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POST-
MENSTRUAL
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NEW
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POST-
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Parameter

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection

COVID-
19
Infection Total

Chi-
square
value p-value

Yes 1.
Severe Dys-
menorrhea
2. Pre-
menstrual
burning
sensation in
the vagina

02(0.6%)
02(20.0%)
0(0%)

01(1.2%)
01(10.0%)
0(0%)

12(3.9%)
07(70.0%)
05(100.0%)

0(0%) 0(0%)
0(0%)

15 10 05 8.900 0.031

No 324(99.4%) 82(98.8%) 295(96.1%) 05(100.0%) 706

Legends

Figure 1: Comparison of mean duration of bleeding pre- and post-vaccination in COVAXIN and COV-
ISHILED groups.
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