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Menstrual Cycle Characteristics of Healthcare Professionals
Working at COVID-19 Pandemic Clinics
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ABSTRACT Objective: The impact of severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) infection on the reproductive sys-
tem is still not known. We aimed to investigate the menstrual characteristics of healthcare professionals employed in the coronavirus disease-
2019 (COVID-19) clinics and to investigate whether COVID-19 alters the pattern of the menstrual cycle. Material and Methods: This
cross-sectional study was conducted on 275 healthcare professionals. Results: During the pandemic, 12% of the cases experienced irregular
cycles, and 33.8% of the cases reported that their amount of bleeding had changed. Also, 23.6% of the cases had an increase in dysmenorrhea.
The ratio of dysmenorrhea, irregular cycle, changes in bleeding time, and amount of bleeding were similar in doctors, nurses, and other health-
care professionals (p>0.05). Among all cases, 20.4% (n=56) had SARS-CoV-2 infection. The ratio of increase at dysmenorrhea was found to
be significantly higher in women who had SARS-CoV-2 infection (35.7% vs 20.5%) (p=0.022; p<0.05). Besides, the ratio of cases that ex-
perienced changes in their amount of bleeding was found to be higher in SARS-CoV-2 group (53.6% vs 28.8%) (p=0.001; p<0.05). There was
no statistically significant difference between cases who had infection and those who did not have regarding having an irregular cycle and
change in duration of bleeding (p>0.05). Conclusion: The menstrual pattern and cycle length did not change significantly during the pandemic.
Also, SARS-CoV-2 infected cases reported a difference in the amount of bleeding and increased dysmenorrhea after infection. This study pro-

vides first step to establish whether COVID-19 has an immediate impact on menstrual function.
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Coronavirus disease-2019 (COVID-19) pan-
demics infected millions of people around the world,
causing thousands of deaths. In this global struggle,
healthcare professionals work at the forefront. The
COVID-19 pandemic period has impacted healthcare
workers physically and psychologically. Healthcare
workers work under stressful conditions and involve
difficult decisions as ethical implications. Increased
work demands on healthcare professionals conflict
with their duties to family and friends, which causes
psychological stress. All of these factors may nega-
tively affect the menstrual cycle. Studies have been
conducted concerning working conditions, long
working hours, shifts, and menstrual irregularities
among healthcare professionals. However, there is no
study on the menstrual characteristics of healthcare

professionals during the pandemic period.

Severe acute respiratory syndrome-coronavirus-
2 (SARS-CoV-2) enters the host cell by using similar
receptors as angiotensin-converting enzyme 2
(ACE2), and transmembrane protease serine system. !
Organs with high expression of these molecules were
considered as targets of infection. Expression of
ACE2 in endometrium tissue was reported and it was
demonstrated that this expression might be changed
during the menstrual cycle.! The impact of SARS-
CoV-2 infection on the reproductive system is still
not known. In this article, we aimed to investigate the
menstrual characteristics of healthcare professionals
employed in the COVID-19 pandemic clinic and to
investigate further whether COVID-19 alters the pat-
tern of the menstrual cycle.
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MATERIAL AND METHODS

This cross-sectional study was conducted on healthy
female participants who were working at COVID-19
pandemic clinics at Haydarpasa Numune Research
and Training Hospital in Turkey between April 2020
and September 2020. Every healthcare professional
working at the COVID-19 clinics received COVID-
19 antibody scan during the pandemic. Polymerase
chain reaction test was performed on those who were
positive for immunoglobulin G (IgG) and IgM. All
cases were questioned about their menstrual cycles at
least one month after they had started working in the
pandemic clinic. SARS-CoV-2 infected healthcare
workers were interviewed for their first menstrual
cycle after the infection. Healthcare professionals
were required to undertake a health examination an-
nually. Annual health checks were evaluated, hospi-
tal records were scanned. The exclusion criteria were
pregnancy, history of gynecological surgery, oral con-
traceptive use, prior menstrual irregularity, en-
dometriosis, intrauterine device users, malignancy,
primary amenorrhea, menopause, and lactation.

After informed consent, detailed information
was collected using structured questionnaires by face-
to-face interviews, and cases were asked to check
their menstrual cycle calendars. The questionnaire in-
cluded questions about menstrual cycle characteris-
tics (cycle length, duration, and amount of bleeding)
and dysmenorrhea. Besides, we asked three open-
ended questions: ‘Have you experienced increase in
your pain during menses in the pandemic period?’
‘Have you experienced an irregular menstrual cycle
during the pandemic period?’ ‘Have you experienced
a change in either amount or duration of bleeding dur-
ing the pandemic period?’ Irregular menstrual cycles
were defined as more than six days absolute differ-
ence between any two consecutive menstrual cycles.?
The cycle length was defined as the time from the first
day of bleeding to the new onset of bleeding.? More
than six peds in a day was accepted as heavy bleeding.
Dysmenorrhea was defined as lower abdominal pain
during menses at any time during the past six months.’

The study was approved by the Haydarpasa Nu-
mune Training and Research Hospital Ethics and
Clinical Investigation Committee (HNEAH/ 2020/
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KK/83, April 2020) and Ministry of Health. Addi-
tionally this study confirmed the principles embod-
ied in the Declaration of Helsinki. The sample size
was calculated via a simple random sampling method
in the study universe. Informed consent was taken
from all patients. Statistical analyses were done by
using Statistical Package for the Social Sciences
(SPSS; Version 22.0, IBM Turkey). Descriptive sta-
tistics (mean, standard deviation, frequency) were
used. The normality distribution of the data was eval-
uated with Kolmogorov-Smirnov test. Chi-square test
and Fischer Exact test were used for comparison of
qualitative data. Mann-Whitney U was used for the
data not normally distributed. Results were evaluated
with a confidence interval of 95%, and p<0.05 was
considered statistically significant.

RESULTS

A total of 310 healthcare workers agreed to partici-
pate, 275 healthcare professionals were included in
the study. The mean age of the cases was 30.32+6.26
years, work experience was 4.23+3.98 years (Table
1). The demographic characteristics of the cases are
shown in Table 1.

During the pandemic, 12.1% (n=33) of the cases
experienced irregular cycles, and 33.8% (n=93) of the
cases reported that their amount of bleeding had
changed. Also, 23.6% (n=65) of the cases had an in-
crease in dysmenorrhea. Table 2 shows the details of
menstrual characteristics of all cases during the pan-
demic period. The ratio of dysmenorrhea, irregular
cycle, changes in bleeding time, and amount of bleed-
ing were similar in different medical professional
groups (doctor, nurses, and other healthcare profes-
sionals) (p>0.05).

Overall, 20.4% (n=56) had SARS-CoV-2 infec-
tion. Of these patients, 66% (n=37) received hydrox-
ychloroquine treatment, 28.5% (n=16) received
favipiravir treatment, and 5.5% (n=3) did not receive
any treatment. There was no statistically significant
difference between the cases who had infection and
those who did not, concerning demographic charac-
teristics (p>0.05). Healthcare professionals that had
the infection and those who did not have had similar
work experience (4.61+3.87; vs 4.14+4.02 years,
p>0.05). The ratio of increase in dysmenorrhea was
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TABLE 1: Sociodemographic findings of participants.
Minimum-maximum Mean+SD
Age (year) 20-49 30.32+6.26
Parity 0-4 0.42+0.82
Body mass index 15.28-42.74 22.86+3.91
Work experience (year) 0-25 4.23+£3.99
n %
Job Doctor 106 38.5
Nurse 137 498
Others 32 11.6

SD: Standard deviation.

found to be significantly higher in SARS-CoV-2
group (35.7% vs 20.5%) (p=0.022; p<0.05). There
was no statistically significant difference between
groups regarding having an irregular cycle and
change in the duration of bleeding (p>0.05). How-
ever, the ratio of cases having a change in their
amount of bleeding was found to be higher in SARS-
CoV-2 group (53.6% vs 28.8%) (p=0.001; p<0.05)
(Table 3). While 50% (n=8) of women who had
favipiravir therapy reported change in duration of
bleeding, 16% (n=6) of women having hydroxy-
chloroquine reported change in duration of bleeding.
This difference was statistically significant (p=0.017;
p<0.05). However, there was no significant difference
between hydroxychloroquine and favipiravir groups
regarding increase in dysmenorrhea (p=0.758;
p<0.05).

DISCUSSION

During COVID-19 pandemic, healthcare profession-
als work at the forefront and become under a physical
and psychological burden. Regular menstruation is a
sign of a healthy reproductive system. This study in-
vestigated the menstrual characteristics of healthcare
professionals during the pandemic. As far as we know,
this article is the first article to investigate the effects of
the pandemic period and SARS-CoV-2 infection on
menstrual patterns. This study briefly found that the
menstrual pattern did not change much during the pan-
demic period. However, of the SARS-CoV-2 infected
cases, 53.6% reported a change in the amount of their
bleeding, 35.7% reported an increase in dysmenorrhea.

The working conditions and menstrual patterns
of healthcare professionals have been investigated in
many studies. The most common symptom in gyne-
cology practice is menstrual irregularities. Disruption
of the circadian rhythm, overtime work, and stress-
ful conditions may impair the function of the uterus,
ovaries, and the hypothalamic-pituitary system axis
and lead to menstrual disorders.*> Menstrual dys-
function impairs the life quality of women and work
performance, therefore, lead to a severe economic
burden. Women with irregular menstrual cycles had
a 53% higher incidence of heart disease compared to
women with regular cycles.® In a cohort study, it was
suggested that women with irregular menstrual cy-
cles had an increased risk of ovarian cancer.” There

TABLE 2: Menstrual characteristic of healthcare workers during the pandemic.

Length of cycle (day)
Duration of bleeding (day)
Amount of bleeding (ped/daily)

Irregular menstrual cycle Yes
No
Change in duration of bleeding Yes
No
Change in amount of bleeding Yes
No
Increase in dysmenorrhea Yes
No

MeantSD Minimum-maximum
29.68+8.13 15-90
6.04+2.45 1-30
4.17+1.86 1-13
n %
33 12
242 88
74 26.9
201 73.1
93 33.8
182 66.2
65 23.6
210 76.4

SD: Standard deviation.
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Body mass index

Age (year)

Parity

Experience (years)

Irregular cycle

Change in duration of bleeding

Change in amount of bleeding

Inrease in dysmenorrhea

TABLE 3: Comparison of menstrual characteristic between groups.
COVID-19 group (n=56) Control group (n=219)
MeanSD Mean+SD p value
23.39+3.49 22.74+4 '0.204
30.3046.57 30.3346.2 '0.753
0.42+0.85 0.42+0.81 0.777
4.61+3.87 4.14+4.02 '0.287
n (%) n (%)
Yes 8 (14.3%) 25 (11.4%) 20.555
No 48 (85.7%) 194(88.6%)
Yes 16 (28.6%) 58 (26.5%) 20,753
No 40 (71.4%) 161 (73.5%)
Yes 30(53.6%) 63 (28.8%) 30.001*
No 26(46.4%) 156 (71.2%)
Yes 20 (35.7%) 45 (20.5%) %0.022*
No 36 (64.3%) 174 (79.5%)

Mann-Whitney U test; 2Chi-square test; *Fischer’s Exact test; **p<0.001, *p<0.05; SD: Standard deviation.

are many studies in the literature demonstrating the
association between shift work and adverse repro-
ductive health outcomes such as irregular menstrual
cycle, dysmenorrhea, subfertility, preterm birth, and
low birth weight.®’ Shorter menstrual cycles and ir-
regular menstrual cycles were reported among nurses
working at night shifts.!®!! Nurses’ Health Study IT
included 71 077 women and showed an association
between the duration of the working at rotating shift
and irregular cycles.'” Also, they reported that mod-
erately short (21-25 days) or long (32-39 days) cycle
lengths were not associated with shift working. No
increased risk of having menstrual disorders was re-
ported among nurses on the rotating shift in another
observational study that included 113 workers on the
rotating night shift and 75 on the day shift."

It was found that the irregular menstruation rate
was higher among the nurses.* A national-based study
in China reported that the ratio of female nurses who
experienced menstrual disorders (41%) was signifi-
cantly higher than those of non-nurse health care
workers.* Another study in Norway showed that the
prevalence of irregular menstruation was 1 out of 6
nurses.'* In our study, 12% of the healthcare profes-
sionals reported irregular menstrual cycles, and
33.8% of the cases reported that their amount of
bleeding had changed during the pandemic. In a pop-
ulation-based cohort study, the nurses and doctors ex-
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hibited significantly increased risks in medical serv-
ices utilization for menstrual disorders compared with
medical technologists and therapists.'® In our study,
we detected no significant difference between med-
ical professional groups (doctor, nurses, and others)
regarding having the irregular cycle, increase at dys-
menorrhea, change in bleeding time, and change in
the amount of bleeding (p>0.05).

Dysmenorrhea is a condition that impairs
women’s work capacities and affects the quality of life.
In the literature, the prevalence of dysmenorrhea
among nurses was reported as over 70%.'%!7 It was re-
ported that dysmenorrhea was 4.06 times common
among nurses younger than 40 years than older. They
also reported an increased dysmenorrhoea rate among
unmarried nurses.’ In our study, none of the partici-
pants in the study group had a known gynecological
pathology or oral contraceptive use. Also, 23.6%
(n=65) of the participants reported an increase in their
dysmenorrhea during the pandemic. Besides, 35.7%
(20/56) of those infected with SARS-CoV-2 reported
an increase in dysmenorrhea. At the beginning of
menses, prostaglandins are released from the endo-
metrium and induce uterine contractions. Prostaglan-
dins (especially E2 and F2 alpha) are increased in
primary dysmenorrhea. Elevated levels of Prostaglan-
din E2 have a role in inflammation. PGE2 is thought to
be effective in COVID-19 pathophysiology. Also,
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measuring PGE2 levels in patients and selective inhi-
bition of the human microsomal prostaglandin E syn-
thase-1 as a potential therapeutic approach was sug-
gested.'® We believe that increase in dysmenorrhea at
SARS-CoV-2 infected cases may be due to increased
inflammatory response or stress-related factors.

There are some potential limitations. This study
was based on self-reported menstrual cycle changes
during the COVID-19 pandemic. Confounding fac-
tors such as different therapy regimens (hydroxy-
chloroquine and favipiravir) might affect menstrual
cycle. Regression analysis with larger population
might be performed in order to asses these risk fac-
tors. The number of the SARS-CoV-2 infected cases
and small population at different therapy groups were
other limitations. However, there is still no study
about the association of the menstrual characteristics
and SARS-CoV-2 infection in the literature.

CONCLUSION

The menstrual pattern did not change much during
the pandemic period. However, of the SARS-CoV-2
infected cases, 53.6% reported a change in the
amount of their bleeding, 35.7% reported an increase
in dysmenorrhea. This study provides the first step to
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establish whether COVID-19 has an immediate im-
pact on menstrual function to investigate whether
COVID-19 has long-term reproductive health impli-
cations.
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