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Abstract

Aim: To investigate the association between menstrual cycle regularity in healthcare providers and COVID-19
pandemic-related anxiety, depression, stress.
Methods: A cross-sectional study was conducted by administrating online questionnaires to female
healthcare workers in Turkey. Women aged 18–40 years with regular menstrual cycles for more than 1 year
before the beginning of the pandemic were included in the study and they were divided into two groups
according to menstrual cycle regularity during the pandemic. The questionnaires included sociodemographic
characteristics, medical and reproductive history, lifestyle information of participants, COVID-19 Stress
Scales (CSS), and a short version of the Depression Anxiety Stress Scale (DASS-21).
Results: A total of 952 women were included in the study, 679 had regular menstrual cycles, and 273 had
irregular menstrual cycles. The prevalence of irregular menses among Turkish women healthcare workers aged
18–40 years was 28.7%. The CSS subdimensions and total scores were significantly higher in the irregular men-
struation group than in women with regular menstruation (p < 0.001). The DASS-21 depression, anxiety, and
stress subdimensions were likewise significantly higher in women with irregular menstruation (p < 0.001).
Besides, both the univariable and the multivariable logistic regression results showed the relationship between
irregular menstruation and CSS total score.
Conclusion: The current study showed the association between the COVID-19 pandemic-induced anxiety,
perceived stress, depressive symptoms, and increased prevalence of menstrual cycle irregularity among
healthcare providers.
Key words: anxiety, COVID-19, depression, healthcare providers, menstrual cycle irregularity, stress.

Introduction

Regular menstrual cycle is an indicator of the normally
functioning hypothalamic–pituitary–gonadal (HPG) axis
and a vital sign of women’s health and well-being.1

Menstrual cycle irregularities include the changes in a

menstrual pattern in terms of frequency, regularity,
duration, or intensity and also intermenstrual bleeding.2

Women with irregular menses tend to be at higher risk
of developing cardiovascular disease, diabetes mellitus,
chronic renal failure and also infertility, premature
menopause, breast, and ovarian cancer later in life.3–5
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The global prevalence of irregular menstruation varies
between 5% and 34% during reproductive years and
menstruation-related problems constitute one of the
most common reasons for admission to a gynecolo-
gist.6,7 Menstrual patterns can be affected by a variety
of factors, including structural entities, coagulopathy,
ovulatory dysfunction, medication use, and modifiable
factors (sudden weight loss, over-exercising, obesity,
smoking, psychological problems).8,9 Menstrual cycle
irregularities are not only related to future chronic
health problems but also adversely affect the quality of
life, work productivity and add a financial burden on
health systems.10

In December 2019 severe acute respiratory tract
infection, the coronavirus disease 19 (COVID-19) origi-
nating at Wuhan city of China, has rapidly spread all
over the world and led to a global risk to public health.
World Health Organization declared the COVID-19
outbreak as a pandemic on March 11, 2020.11 As of
the time of writing, COVID-19 had infected almost
100 million people and caused more than 2 million
deaths worldwide. Turkey is one of the world’s top
10 countries in the number of COVID-19 cases with a
confirmed 1.5 million infected cases as of January
2021.12 Widespread epidemics are not only associated
with physical health concerns but also pose a signifi-
cant threat to mental health.13 The reported prevalence
of stress, anxiety, and depression in the general popu-
lation during the COVID-19 pandemic are 29.6%,
31.9%, and 33.7%, respectively.14

Healthcare providers are on the frontlines of this
widespread outbreak and face an increased risk of
becoming infected, experience a heavy workload,
fatigue, stigma, and psychosocial stress. Previous stud-
ies have shown the harmful results of infectious disease
outbreaks on healthcare workers’ mental health.15–17

Also, some recent studies pointed out the COVID-19
pandemic-related mental health issues among health
professionals. Demartini et al. reported higher levels of
psychiatric symptoms in healthcare workers than in
general public.18 A study from China by Song et al.
detected depressive symptoms in 25% of participants
among 14 825 enrolled doctors and nurses.19 Studies
from Europe have also confirmed the impact of the pan-
demic on increased rates of depression, anxiety, and
stress among healthcare providers.20,21

The relation between psychological distress and
menstrual cycle irregularities or the effect of the
pandemic on mental health conditions of the general
population and health workers has been previously
discussed. However, there is no previous data of

potential mental harmful effects of outbreak on men-
strual cycle characteristics of healthcare professionals.
The present study aimed to investigate the association
between menstrual cycle regularity in healthcare pro-
viders and COVID-19 pandemic-related anxiety,
depression, and stress.

Methods
Study design and participants

We conducted a cross-sectional study by adminis-
trating online questionnaires to female healthcare
workers in Turkey from November to December
2020. This survey was applied in primary, secondary,
and tertiary care centers to healthcare workers includ-
ing physicians, nurses, midwives, paramedical staff,
support staff, and community workers. Surveys were
administered through the online survey platform.
Healthcare workers at various facilities in Istanbul
were invited via the hospital communication platforms
(i.e. occupational WhatsApp messaging groups) to par-
ticipate in the survey. Participants completed the ques-
tionnaire which includes four sub-instruments as
follows: (1) sociodemographic characteristics, medical
and reproductive history, and lifestyle information;
(2) menstrual patterns of participants; (3) COVID-19
Stress Scales (CSS); and (4) short version of the Depres-
sion Anxiety Stress Scale (DASS-21). At the recruitment
stage, 4000 potentially eligible individuals were invited
to participate; 2794 of these individuals did not
respond to the invitation while 1206 of them accepted
to participate. Two hundred fifty-six individuals were
excluded, 226 did not meet the inclusion criteria, and
28 yielded a partial response. After removing ineligible
participants, the final analysis was conducted with
952 participants (regular menstrual cycles n = 679,
irregular menstrual cycles n = 273) (Figure 1).
The study was approved by the ethics committee of

Bezmialem University Medical Faculty (BEAH 2020
21/401), and all participants provided informed con-
sent online.
Women aged 18–40 years with regular menstrual

cycles for more than 1 year before the beginning of
the pandemic were included in the study. Women
who were pregnant, postpartum or breastfeeding,
taking hormone medication, or using any medica-
tion that could affect their menstrual patterns, had
an intrauterine device, bleeding disorders, thyroid
disease, hyperprolactinemia, chronic renal failure or can-
cer, undergone hysterectomy and/or oophorectomy,
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and diagnosed with major psychiatric disorder were not
enrolled in the study.

Assessment of menstrual patterns

Women were asked about the characteristics of their
last three menstrual cycles. The normal menstrual pat-
tern was defined as a frequency of 24–38 days, 7–
9 days variation between the shortest to longest
cycles, duration of flow 8 days or less, and the blood
loss 5–80 mL. Variations in any of these four parame-
ters or intermenstrual bleeding were defined as irreg-
ular menstruation.22,23

COVID-19 Stress Scales

The scale was developed by Taylor et al.24 CSS aims
to measure the stress and anxiety symptoms specific
to the current outbreak. It consists of 36 items divided
equally over six subscales (danger and contamination
fears, socio-economic consequences, fears of for-
eigners that they are spreading COVID-19 [xenopho-
bia], contamination, traumatic stress, compulsive
checking). Each item scored on a scale ranging from
0 (never) to 4 (almost always). Higher scores indicate
greater levels of pandemic-related stress and anxiety.

Depression Anxiety and Stress Scale

The scale was developed by Lovibond et al. in 1995 as
an instrument to measure depression, anxiety, and
stress symptoms.25 The DASS-21 has three subscales
(depression, anxiety, and stress) each containing
seven items. Items rated from 0 (did not apply to me
at all) to 3 (applied to me most of the time). Higher
scores indicate higher depression, anxiety, and stress
levels. The validity and reliability of this scale for
Turkish society had been established in a previous
study.26

Statistical analysis

SPSS version 22 software for Windows was used for
data analysis. Descriptive statistics were presented as
frequencies (percentages) for categorical variables and
mean � SD for continuous variables. We used
Pearson’s chi-square tests to compare categorical vari-
ables between groups. In the comparison of continu-
ous variables, tests for sphericity and homogeneity of
variance were performed on the data. Continuous
variables that meet the assumptions of normality
were analyzed with Student’s t-test. Variables found
to be statistically significant by univariate analysis
were also included in a multivariate logistic regres-
sion model to determine the predictors of “irregular
menstrual cycles.” For all statistical tests, p < 0.05 was
considered statistically significant.

Results

A total of 952 women were included in the study,
679 had regular menstrual cycles and 273 had irregu-
lar menstrual cycles. The prevalence of irregular men-
ses among Turkish women healthcare workers aged
18–40 years was 28.7%.

Baseline sociodemographic and clinical characteris-
tics of the groups are detailed in Table 1. There was
no significant difference between groups regarding
sociodemographic or clinical variables including age,
body mass index, nulliparity, age at menarche, educa-
tion status, professions, institution types, percentage
of shift workers, income status, residency, smoking,
alcohol use, caffeine intake, physical activity, and pre-
vious COVID-19 positive diagnosis (p > 0.05).

Table 2 shows the menstrual cycle characteristics of
subjects. In this analysis, 10.7% (n = 102) of women
reported short or long periods. A total of 12.9%
(n = 123) women had a change in menstrual cycle

Figure 1 Flowchart of participants included in the
study
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length of longer than 9 days. Participants with pro-
longed menstrual flow made up 5.8% (n = 55) of the
study sample. About 11% (n = 102) of the women
reported experiencing light or heavy bleeding. Inter-
menstrual bleeding occurred in 6.5% (n = 62) patients.
76.9% (n = 732) of all women had kept track of their
cycles with period tracking application on their smart
devices (phone or tablet).

The comparison of psychometric measurement
between study groups are presented in Table 3. The
total CSS score was significantly higher in irregular
menstruation group than in women with regular men-
struation (t = �6.196, p < 0.001) and scores of its follow-
ing subdimensions: danger (t = �3.794, p < 0.001),

socioeconomic consequences (t = �6.375, p < 0.001),
xenophobia (t = �4.990, p < 0.001), contamination
(t = �3.838, p < 0.001), traumatic stress (t = �5.416,
p < 0.001), and compulsive checking (t = �4.637,
p < 0.001). The DASS-21 depression, anxiety, and stress
subdimensions were likewise significantly higher in
women with irregular menstruation (p < 0.001).
The univariable and multivariable logistic regression

analysis was used to assess factors associated with
irregular menstrual cycles (Table 4). Univariable logis-
tic regression analysis revealed that the CSS total score
(p < 0.001, odds ratio [OR] = 1.019, 95% confidence
interval [CI] 1.013–1.025), DASS-21 anxiety (p < 0.001,
OR = 1.113, 95% Cl 1.070–1.157), depression (p < 0.001,

Table 1 Comparison of sociodemographic and clinical variables between groups

Variable

Menstrual cycles

Statistic df pRegular (n = 679) Irregular (n = 273)

Age (years) 29.48 � 5.29 29.54 � 5.94 t = 0.158 950 0.875
Body mass index (kg/m2) 22.42 � 3.85 22.82 � 3.80 t = �1.440 950 0.150
Nulliparous 150 (22.1%) 26.4 (26.4%) χ2 = 1.997 1 0.158
Age at menarche (years) 12.86 � 1.25 12.99 � 1.44 t = �1.421 950 0.156
Education χ2 = 3.875 2 0.144

High school 75 (11.0%) 24 (8.8%)
University 309 (45.6%) 143 (52.4%)
Postgraduate 295 (43.4%) 106 (38.8%)

Medical profession χ2 = 2.079 2 0.354
Nurse/midwives 182 (26.8%) 77 (28.2%)
Physician 344 (50.7%) 125 (45.8%)
Other 153 (22.5%) 71 (26.0%)

Institution type χ2 = 5.337 2 0.069
Primary Health Facility 77 (11.3%) 29 (10.6%)
Secondary Health Facility 230 (33.9%) 114 (41.8%)
Tertiary Referral Facility 372 (54.8%) 130 (47.6%)

Shift Worker 296 (43.6%) 134 (49.1%) χ2 = 2.370 1 0.124
Income status χ2 = 2.547 2 0.280

Income < expense 115 (16.9%) 47 (17.2%)
Income = expense 232 (34.2%) 107 (39.2%)
Income > expense 332 (48.9%) 119 (43.6%)

Residency χ2 = 0.348 2 0.840
Alone 174 (25.6%) 65 (23.8%)
Family (husband or parents) 467 (68.8%) 192 (70.3%)
Other (friends, dormitory etc.) 38 (5.6%) 16 (5.9%)

Current regular smokers 167 (24.6%) 82 (30.0%) χ2 = 2.985 1 0.084
Current alcohol users 282 (41.5%) 110 (40.3%) χ2 = 0.123 1 0.725
Caffeine consumption per day χ2 = 0.997 2 0.607

0–1 cup 241 (35.5%) 97 (35.5%)
2–3 cup 311 (45.8%) 132 (48.4%)
>3 cup 127 (18.7%) 44 (16.1%)

Weekly physical activity χ2 = 5.943 3 0.114
None 299 (44.0%) 144 (52.7%)
1–3 h 285 (42.0%) 97 (35.5%)
4–6 h 62 (9.1%) 21 (7.7%)
>6 h 33 (4.9%) 11 (4.0%)

Previous COVID-19 positive diagnosis 142 (20.9%) 59 (21.6%) χ2 = 0.057 1 0.811

Note: Values are expressed as n (%), mean � SD. p < 0.05, statistically significant difference.
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Table 2 Menstrual characteristics of the participants

Menstrual characteristics Parameters Number Percentage (%)

Cycle length <24 days 80 8.4
24–38 days 850 89.3
>38 days 22 2.3

Cycle length variability ≤9 days 829 87.1
>9 days 123 12.9

Duration of flow ≤8 days 897 94.2
>8 days 55 5.8

Amount of blood loss Light (<5 mL) 24 2.5
Moderate (5–80 mL) 850 89.3
Heavy (>80 mL) 78 8.2

Intermenstrual bleeding Yes 62 6.5
No 890 93.5

Use of period tracking application Yes 732 76.9
No 220 23.1

Table 3 Comparison of psychometric measurement of participants between study groups

Variable

Menstrual cycles

Statistic df p*Regular (n = 679) Irregular (n = 273)

CSS
Danger 13.68 � 4.74 15.01 � 5.27 t = �3.794 950 <0.001
Socioeconomic Consequences 3.88 � 4.01 6.55 � 6.44 t = �6.375 359 <0.001
Xenophobia 8.45 � 6.45 10.95 � 7.19 t = �4.990 457 <0.001
Contamination 11.45 � 6.15 13.14 � 6.19 t = �3.838 950 <0.001
Traumatic Stress 5.32 � 4.82 7.63 � 6.33 t = �5.416 404 <0.001
Compulsive Checking 9.36 � 4.91 11.12 � 5.47 t = �4.637 457 <0.001
CSS Total 52.16 � 23.18 64.43 � 29.25 t = �6.196 416 <0.001

DASS-21
Anxiety 4.25 � 3.29 5.64 � 4.04 t = �5.070 423 <0.001
Depression 6.52 � 4.25 7.84 � 4.69 t = �4.023 460 <0.001
Stress 6.77 � 3.64 8.08 � 4.17 t = �4.541 447 <0.001

Note: Values are expressed as mean � SD.; Abbreviations: CSS, COVID-19 Stress Scales; DASS-21, Depression Anxiety Stress Scales-21.
and *p < 0.05, statistically significant difference.

Table 4 Results of univariate and multivariate logistic regression analysis applied to determine the predictors of the irreg-
ular menstrual cycle

Predictor

Univariate Multivariate

Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Age (1-point increase) 1.002 (0.977–1.028) 0.875
Shift worker 1.247 (0.941–1.653) 0.124
Age at menarche (1-point increase) 1.080 (0.971–1.201) 0.156
Body mass index (1-point increase) 1.027 (0.991–1.064) 0.151
COVID-19 Stress Scales total score (1-point
increase)

1.019 (1.013–1.025) <0.001 1.015 (1.009–1.022) <0.001

DASS-21 Anxiety Score (1-point increase) 1.113 (1.070–1.157) <0.001 1.039 (0.976–1.106) 0.231
DASS-21 Depression Score (1-point increase) 1.069 (1.036–1.103) <0.001 1.024 (0.973–1.078) 0.356
DASS-21 Stress Score (1-point increase) 1.092 (1.052–1.133) <0.001 0.996 (0.928–1.068) 0.903

Abbreviation: DASS-21, Depression Anxiety Stress Scales-21.
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OR = 1.069, 95% Cl 1.036–1.103), and stress (p < 0.001,
OR = 1.092, 95% Cl 1.052–1.133) subdimensions were
significant predictors of irregular menstruation. Multi-
variable regression analysis was conducted with vari-
ables that had significance in the univariate model. The
multivariate model was significant (χ2 (5) = 53.714,
p < 0.001), and the CSS total score was a significant
predictor (p < 0.001, OR = 1.015, 95% Cl 1.009–1.022)
for irregular menses.

Discussion

This study examined the psychological impact of the
COVID-19 outbreak on health professionals’ men-
strual cycle characteristics. Our findings indicate that
perceived depression anxiety and stress during the
pandemic were positively related to menstrual irregu-
larities among healthcare workers. CSS subdimension
and total scores and DASS-21 scores for all sub-
dimensions were significantly higher in the irregular
menstruation group. Another notable finding in our
study is that the CSS total score is an independent
predictor for menstrual cycle irregularity in female
healthcare workers.

Previous reports have shown the link between local
or global crisis (wars, earthquakes) related to emo-
tional, traumatic stress, and menstrual abnormali-
ties.27–30 The prevalence of irregular cycles among
childbearing women was estimated to be about 16%
in the Turkish population.31,32 Whereas our results
showed a much higher prevalence rate of 28.7% suf-
fering from irregular periods among the adult women
under pandemic conditions. There were two studies
where the effect of the COVID-19 pandemic on men-
strual cycle characteristics was evaluated. In line with
our results, the study from Turkey reported that
27.6% of women experienced irregular menses.33 Sur-
prisingly, another study reported a significantly
decreased menstrual regulation incidence during the
pandemic with a rate of 10.5%.34 However, the sam-
ple size of these two studies was considerably smaller
than ours.

Previous studies regarding the prevalence of irregu-
lar periods and their association with mental health
issues are available in the literature. Some previous
reports have documented positive relationships
between perceived stress and irregular menstrual
cycles35–37 and some others reported higher depres-
sive symptoms in patients with irregular menses.38,39

The results of studies by Nillni et al. and Jung et al.

showed that women with irregular menstruation
were more likely to report depressive symptoms and
perceived stress.3,9 Moreover, some studies evaluated
the relation between psychological stress in the work-
place and menstrual function and found significantly
higher rates of cycle irregularity among women who
are exposed to stress at work.40–42 One published data
addresses the relationship between menstrual cycle
irregularity and anxiety disorder. According to the
results of this study, women with irregular cycles had
less likely to have current anxiety disorder compared
to those who reported regular cycles.43 In contrast, in
the present study higher depression, anxiety, and
stress levels were found to be associated with irregu-
lar menstruation. Additionally, our results revealed
that pandemic-linked anxiety and stress was a signifi-
cant predictor of the irregular menstrual cycle. The
close interaction between the hypothalamic–pituitary–
adrenal (HPA) axis and the HPG axis has been
claimed to be responsible for associations between
irregular periods and psychological distress. The HPA
axis plays a central role in the body’s stress response.
Exposure to physical, social, and environmental
stressors causes the secretion of various hormones
and dysregulation of HPA axis activity.44 This may
result in the disruption of the normal functioning
HPG axis via several mechanisms including: (1) the
inhibition of hypothalamic GnRH release by CRH,
endogen opioids, and glucocorticoids; (2) decreased
pituitary response to GnRH, resulting in decreased
luteinizing hormone (LH) secretion; (3) direct inhibi-
tory effect of glucocorticoids upon the secretion of sex
hormones; (4) glucocorticoid-induced resistance to the
gonadal steroids in target tissues; and (5) direct cate-
cholaminergic inhibition on FSH, LH, and prolactin
secretion.45–47

This study showed that the COVID-19 pandemic-
induced psychological distress is related with men-
strual cycle irregularities. Irregular cycles can also
have long-term consequences. Previous studies
showed that menstrual cycle characteristics are closely
linked with future reproductivity. A large prospective
study with 391 320 participants found decreased
fecundability ratios in women with longer cycle
length, both shorter and longer bleeding duration.48

Another study observed a correlation among short
cycle length, heavy menstrual bleeds, and lower
fecundability ratios.49

Our study is limited by the inherent bias associated
with self-selecting web surveys. Another important
point to note about was the nonresponse bias due to
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sampling in mental health studies. Individuals with
higher levels of psychological distress may choose not
to disclose their mental health problems to someone
else. However, previous studies reported inconsistent
results on the association between voluntary recruit-
ment and the prevalence of mental disorders. In a
recent study, Kawakami et al. reported that response
rate does not strongly affect the prevalence estimates
of mental disorders.50 While healthcare workers are
on the frontline during the COVID-19 pandemic and
experience occupational exposures, we assume that
they would intend to disclose their professional defor-
mations and this results with low nonresponse bias.
Additionally, retrospective recall of menstrual cycle
characteristics may lead to misclassification of partici-
pants. However, earlier studies have reported that
women recall their menstrual history.51,52 Also, the
majority of our study population was using a period
tracking application, which may increase the accuracy
and reliability of the data. Despite these weaknesses,
our study also has several strengths. Until now, no
previous study has investigated the mental health
issues related to menstrual irregularities during the
outbreak. Second, this study was conducted among a
specific group of women, who experienced consider-
able psychological distress under the pandemic condi-
tions of COVID-19. Third, we applied a specific
questionnaire that allows us to provide a multifacto-
rial measure of COVID-19-related distress with five
intercorrelated subscales. Another strength of this
study was the large sample size of the cohort.
In summary, the current study showed the association

between the COVID-19 pandemic-induced anxiety, per-
ceived stress, depressive symptoms, and increased prev-
alence of menstrual cycle irregularity among healthcare
providers. These results emphasize the need for inter-
ventions to improve the mental well-being of healthcare
professionals during an outbreak for their future repro-
ductive health.
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