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    Abstract
Objectives: The objective was to describe and compare self-reported changes in the menstrual cycle in females who had 

COVID-19.

Methods: This was a cross sectional study conducted through an online questionnaire between January 1, 2021, and September 
30, 2021. Included were females aged between 13 and 52 years who previously acquired COVID-19. Participants were divided into 
two groups; one group were females who experienced change in their menstrual cycle following COVID-19 infection and the other 
group were those who did not have any change.

Results: A total of 341 participants were included, 183 (53.7%) experienced change in their menstrual cycle. The mean age 
was 31.01±8.97 years in those without change and 32.21±9.09 years in those who had changes. Ninety (57.0%) in the unchanged 
cycle group had comorbidity compared to 88 (48.1%) in the other group, with anemia being the most frequent. Around 55% had 
irregular length while 56% had moderate and 19.6% had severe dysmenorrhea. The quantity of menses was moderate and heavy 
in 51.3% and 12.6% respectively. The length of menses changed in 46.6%, and 74.2% had experienced at least one menorrhagia 
episode. 

Conclusion: COVID-19 could be associated with changes in the menstrual cycle in females of child-bearing age.
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Introduction
Coronavirus disease (COVID-19) has spread rapidly throughout 

the world to become a major disaster affecting public health [1].  
Till the moment, COVID-19 is a global health crisis. COVID-19 
pandemic acts as a major stressor because it could be associated 
with feeling grief due to fear of family loss, decrease in incomes, and  

 
loss of routine social relationships, that might all affect women’s 
health [2,3]. Women in particular have higher prevalence of anxiety 
disorders due to biological and social factors [4,5]. Women with 
stress-related disorders often report menstrual cycle irregularities 
[6 7]. The female reproductive system is prone to the effects of 
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stress through the interconnected nature of the hypothalamic-
adrenal and hypothalamic-pituitary-gonadal axes [8]. Several 
studies reported that stress experienced during the COVID-19 
pandemic could influence menstrual cycle patterns and symptoms 
[9-11]. Moreover, numerous studies have predicted that age and 
female sex are good prognosis for COVID-19 progression [1,12,13]. 
An epidemiological study of the COVID-19 outbreak showed that 
it might have a longer incubation period and less pronounced 
symptoms in women than in men. The mechanism underlying this 
difference is unclear [14,15]. COVID-19 has been reported to have 
multisystem complications [1]. Currently, there are no definitive 
clinical data on the impact of COVID-19 on the female reproductive 
endocrine function. Due to the paucity of data, the objective of this 
study was to describe and compare self-reported changes in the 
menstrual cycle in females who had COVID-19 infection.

Materials and methods
This was a cross sectional study conducted through an 

anonymous online questionnaire in Lebanon between January 1, 
2021, and September 30, 2021. Included in the study were females 
aged between 13 and 52 years who had previously acquired 
COVID-19 detected through real-time reverse-transcriptase-
polymerase-chain-reaction (RT-PCR). Exclusion criteria were 
females with history of gynecological surgery such as hysterectomy, 
tubal ligation, or oophorectomy; females who had menopause, were 
pregnant or breastfeeding during the past year; those being treated 
with psychotropic medications; and those who refused to participate 
in the study. Institutional Review Board approval was obtained. 
The questionnaire included data regarding sociodemographic 
characteristics, medical history, menstrual patterns, COVID-19 
symptoms; as well as medications used. Participants were divided 
into two groups; one group included participants who experienced 

change in their menstrual cycle following COVID-19 and the 
other group were those who did not have any change. Change in 
the menstrual cycle was defined as change in the length of the 
cycle and/or change in the length of menses before and after the 
COVID-19 infection. 

Statistical analysis
The Statistical Package for Social Sciences (SPSS, version 24) 

was used for analysis. Bivariate analysis was performed by using the 
Chi square test or Fisher’s exact test (as appropriate) for comparing 
categorical variables. Continuous variables were compared using 
the student’s t-test. Categorical variables were presented as 
number and percent while continuous variables were presented as 
mean and standard deviation. A p-value <0.05 indicated statistical 
significance.

Results
A total of 356 females participated in the study of which 15 were 

excluded because they have been pregnant or breastfeeding within 
the past year. Hence, 341 participants were included in the study. Of 
these, 183 (53.7%) had experienced change in their menstrual cycle. 
Regarding participants’ demographic characteristics, the mean age 
was 31.01±8.97 years in those without change and 32.21±9.09 
years in those who had changes. More than 50% of the females in 
both groups were married and employed. Ninety (57.0%) in the 
unchanged cycle group had comorbidity compared to 88 (48.1%) in 
the other group, with anemia being the most frequent comorbidity. 
The majority were taking supplements before their COVID-19 
infection. Approximately 65% in the no changes group consumed 
iron compared to 48.1% in those who had changes (p-value=0.005) 
while 73.7% took zinc in the no changes group versus 85.9% in the 
other group (p-value=0.01) (Table 1).

Table 1: Participants’ demographic characteristics.

Variable   No change in cycle (n=158) Change in cycle (n=183) p-value

Age Years 31.01±8.97 32.21±9.09 0.22

Marital status

Single 63 (39.9%) 77 (42.1%)

0.82Married 91 (57.6%) 100 (54.6%)

Divorced 4 (2.5%) 6 (3.3%)

Employment

Unemployed 33 (20.9%) 48 (26.2%)

0.45Employed 103 (65.2%) 108 (59.0%)

Student 22 (13.9%) 27 (14.8%)

Comorbidity

Yes 90 (57.0%) 88 (48.1%) 0.1

Asthma 9 (10.0%) 10 (11.4%) 0.77

Anemia 59 (65.6%) 55 (62.5%) 0.67

Poly cyst ovarian 
syndrome 2 (2.2%) 5 (5.7%) 0.28

Thyroid 11 (12.2%) 7 (8.0%) 0.35

Diabetes Mellitus 3 (3.3%) 6 (6.8%) 0.33

Hypertension 6 (6.7%) 7 (8.0%) 0.74

Others 8 (8.9%) 6 (6.8%) 0.61
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Medication for comorbidity 
or supplement

None 30 (19.0%) 20 (10.9%)

0.11
Medication 10 (6.3%) 7 (3.8%)

Supplements 98 (62.0%) 128 (69.9%)

Medication and 
supplements 20 (12.7%) 28 (15.3%)

Iron

 

77 (65.3%) 75 (48.1%) 0.005

Vitamin D 94 (79.7%) 123 (78.8%) 0.87

Vitamin C 83 (70.3%) 129 (82.7%) 0.02

Zinc 87 (73.7%) 134 (85.9%) 0.01

Magnesium 53 (44.9%) 74 (47.4%) 0.68

As for COVID-19 symptoms, 59.5% and 57.6% had loss of smell 
and taste respectively in the no changes group compared to 74.3% 
in those with changes (p-value=0.004 and 0.001 respectively). 
Moreover, 90 (57%) females had cough and runny nose in the no 
changes group versus 131 (71.6%) and 127 (64.9%) in the other 
group (p-value=0.005 and 0.02 respectively). Around 52% had 
dyspnea in those with no changes versus 64% in those who had 
changes (p-value=0.03). Some females (20.9%) in the no changes 
group had abdominal pain in comparison to 37.2% in the second 
group (p-value=0.001). Approximately 43% had mild symptoms 
whereas 40% had moderate symptoms in the two groups. With 
respect to COVID-19 medications, 19% took analgesics in those 
without changes compared to 89.6% in those with changes 

p-value=0.03). More than 80% of participants in both groups took 
multivitamins and minerals (Table 2). Regarding menstrual cycle 
characteristics after COVID-19 infection, 55.7% had regular cycle 
length while 55.7% had irregular cycle length. Around 24% had 
mild dysmenorrhea, 56.3% had moderate, and 19.6% had severe 
dysmenorrhea. As for quantity of menses, it was light in 36.1% of 
the females while it was moderate and heavy in 51.3% and 12.6% 
respectively. The length of menses was unchanged in 53.4% while it 
changed in 46.6% and 74.2% had experienced at least one episode 
of menorrhagia (heavy bleeding with clots). Around 60% of those 
who had menorrhagia took analgesics and 35.2% consumed period 
regulator (estrogen-progesterone oral contraceptives) (Table 3). 

Table 2: COIVD-19 symptoms and medications consumed.

Variable   No change in cycle (n=158) Change in cycle (n=183) p-value

Symptoms

Fatigue 93 (58.9%) 132 (72.1%) 0.1

Joint pain 129 (81.6%) 156 (85.2%) 0.37

Headache 93 (58.9%) 122 (66.7%) 0.14

Loss of smell 94 (59.5%) 136 (74.3%) 0.004

Loss of taste 91 (57.6%) 136 (74.3%) 0.001

Nasal congestion 117 (74.1%) 151 (82.5%) 0.06

Fever 80 (50.6%) 111 (60.7%) 0.06

Cough 90 (57.0%) 131 (71.6%) 0.005

Runny nose 90 (57.0%) 127 (64.9%) 0.02

Dyspnea 83 (52.5%) 117 (63.9%) 0.03

Abdominal pain 33 (20.9%) 68 (37.2%) 0.001

Vomiting 8 (5.1%) 13 (7.1%) 0.43

Diarrhea 9 (5.7%) 15 (8.2%) 0.37

Others 4 (2.5%) 0 (0.0%) 0.05

Symptom severity

Mild 67 (42.4%) 80 (43.7%)

0.95Moderate 64 (40.5%) 74 (40.4%)

Severe 27 (17.1%) 29 (15.8%)
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COVID-19 medica-
tions

Total 153 (96.8%) 182 (99.5%) 1

Analgesics 124 (19.0%) 163 (89.6%) 0.03

Antibiotics 53 (34.6%) 81 (44.5%) 0.07

Multivitamins and 
minerals 134 (87.6%) 155 (85.2%) 0.52

Steroids 13 (8.5%) 23 (12.6%) 0.22

Aspirin 19 (12.4%) 39 (21.4%) 0.03

Others 8 (5.2%) 12 (6.6%) 0.6

Table 3: Characteristics of the menstrual cycle after the COVID-19 infection.

Variable   Number (Percent)

Cycle length (every month)
Regular 190 (55.7%)

Irregular 151 (44.3%)

Dysmenorrhea

Mild 82 (24.0%)

Moderate 192 (56.3%)

Severe 67 (19.6%)

Quantity

Light 123 (36.1%)

Moderate 175 (51.3%)

Heavy 43 (12.6%)

Menses length
Unchanged 182 (53.4%)

Changed 159 (46.6%)

Menorrhagia (Heavy bleeding with clots)   253 (74.2%)

Medications during menorrhagia  

Analgesics 153 (60.5%)

Period regulator 89 (35.2%)

Analgesics and period regulator 4 (1.6%)

Analgesics and iron 3 (1.2%)

Period regulator and iron 4 (1.6%)

Discussion
Nowadays, female reproductive health has become increasingly 

important, and attention to the effect of COVID-19 on the 
reproductive system has been called for globally. Currently, there 
are paucity in clinical data regarding the impact of COVID-19 on 
the ovarian function of women of child-bearing age. Therefore, 
clinical evidence to confirm whether COVID-19 viral infection 
causes endocrine disorders and affects the menstrual cycle is 
urgently needed. Our study aimed to report and analyze the 
epidemiological and clinical characteristics of females in child-
bearing age who had acquired COVID-19 compare self-reported 
changes in the menstrual cycle. Many viruses that affect the female 
reproductive system and more specifically the menstrual cycle 
were described in the literature. These viruses are Hepatitis B, 
Hepatitis C and Human Immunodeficiency Virus [1,16]. They affect 
ovarian function through cellular immune response. In addition, an 
earlier age of onset of menopause was found in women with human 
immunodeficiency virus [1,13,17]. In addition to respiratory tract, 
cardiovascular and digestive systems, COVID-19 patients have been 
reported to have reproductive system involvement in both men and 

women [13,16]. A possible theory is that the pathogen of COVID-19, 
enters cells through its receptor, angiotensin converting enzyme-2 
(ACE2) [18]. Hence, organs with high expression of ACE2 might 
therefore be attacked. Honorato-Sampaio et al demonstrated ACE2 
expression in ovarian granulosa cells [19]. which means the ovary 
might also become the target of COVID-19, resulting in hormonal 
instability and menstrual cycle disorders.

In China as in the rest of the world, increased stress and 
exacerbation of depression and anxiety symptomology was 
reported during the COVID-19 pandemic [20]. For Altena et al, sleep 
has been proposed as one of the primary targets to be impacted, as 
well as a crucial mediator of mental health outcomes [21]. Increased 
stress, changes in weight and exercise, and other major lifestyle 
changes can affect menstrual cycle. All those changes are common 
during the COVID-19 pandemic. Additionally, studies have shown 
that some women who had COVID-19 experienced changes in their 
menstrual cycle including the duration, flow and accompanying 
symptoms such as pain [3,22,23]. Indeed, in our study, 53.7% 
had experienced change in their menstrual cycle. Around 56% 
of the participants had moderate dysmenorrhea, while 19% had 
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severe dysmenorrhea. Li et al, reported that patients infected 
with COVID-19 manifested transient menstrual changes mainly 
prolonged cycles and decreased blood volume. Fewer patients had 
shortened cycle with increased volume [1]. This was consistent 
with our results where 44% of the female’s encountered variation 
in their cycle after they had recovered from COVID-19. Along with 
this variation, 46% mentioned having changes in the length of 
menses. Phelam et al reported that stress and psychosocial distress 
as a result of COVID-19 pandemic affects women’s menstrual health 
by altering the neuro modulatory cascade that drives gonadotropin 
releasing hormone (GnRH) regulation. Hence, chronic anovulation 
and hypothalamic amenorrhea ensure [3]. Moreover, Abu Helwa et 
al and Ibrahim NK et al stated that dysmenorrhea and menorrhagia 
have been related to depression, emotional instability, anxiety 
and psychosocial distress, all of which were linked to COVID-19 
pandemic era [3,22,23]. In fact, 74% of our participants mentioned 
having at least on episode of menorrhagia (heavy bleeding with 
clots) after COVID-19 of which 35% took period regulator.

Demir et al stated that COVID-19 pandemic has increased 
anxiety scores which resulted in increased women’s menstrual 
symptoms while the length of periods and numbers of pads used 
decreased [11]. This was not consistent with our sample where 
only 36% had mild periods while the rest (64%) experienced 
moderate to heavy menses. They also deduced that COVID-19 is at 
the origin of the development of posttraumatic stress disorder due 
to the enormous psychological distress which, in turn, will affect 
the menstrual cycle process [11].

The pathophysiology of the virus and the target tissues at a 
molecular level must be well understood in order to clarify its 
impact on the endometrium and menstrual cycle [24]. Two studies 
endorsed the theory that the menstrual cycle might be affected by 
immune activation in response to various stimuli, including viral 
infection. Karagiannis. A et al linked immune stimulation with 
menstrual changes through biologically plausible mechanisms via 
immunological influences on the hormones driving the menstrual 
cycle [25]. While Monin L et al linked these effects to be mediated 
by immune cells in the lining of the uterus, which are involved in 
the cyclical build-up and breakdown of this tissue [26]. The present 
study had some limitations. First, we did not measure Antimullerian 
hormone (AMH) level, a hormone secreted by small antral follicles 
and is an important indicator for evaluating ovarian reserve. It is 
not affected by the menstrual cycle, exogenous sex hormones or 
pregnancy level. Hence, we would have been able to evaluate the 
consequence of COVID-19 on ovarian reserve and fertility, which 
might give an additional reason behind these menstrual changes. 
Second, data were collected through an online questionnaire, thus 
information concerning menstrual cycle heaviness were prone to 
subjective bias. Third, we did not follow up participants for a longer 
period of time to determine any deterioration or amelioration in 
their menstrual cycle. Fourth, pregnant women were excluded from 
the study, hence menstrual changes, if any, will not be recorded 
after they resume menses in the postpartum period.

Conclusion
COVID-19 could be associated with changes in the menstrual 

cycle in females of child-bearing age. Stress, anxiety, immune 
system alteration, GnRH pulsatility dysregulation are all accepted 
but not well demonstrated theories behind the exact mechanism by 
which the causative agent of COVID-19 alters female reproductive 
system, notably the menstrual cycle. Future studies are needed 
to further understand the underlying influence of COVID-19 on 
women’s reproductive health. 
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