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INTRODUCTION
SARS-CoV-2 is a Ribonucleic acid (RNA) virus of
the Coronavirus family that causes COVID-19 disease.
It was first identified in Wuhan, China, but soon became
a pandemic.11 It is an infectious disease characterised
by fever, dry cough, tiredness, aches, runny nose, sore
throat, dyspnoea and other potentially severe
symptoms.2

As measures to curtail the contagious COVID-19
infection, total lockdown was implemented in most
countries.1 Nigeria implemented its first COVID-19

lockdown on 30 March 2020, targeting Lagos, Ogun,
and the FCT.3 The nationwide restrictions involved
stay-at-home orders, movement limits, and closure of
schools and businesses.4 The lockdown began easing
in phases from 4 May 2020, with gradual reopening
through mid-2020.5

The COVID-19 pandemic exerted profound
psychosocial stress across all segments of  society,
extending far beyond its physical health consequences.
Individuals who became ill often experienced fear of
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ABSTRACT:
Background: Coronavirus disease (COVID-19) is an infectious respiratory
disease characterised by a spectrum of symptoms ranging from
asymptomatic to severe. The COVID-19 pandemic and subsequent
lockdowns were associated with varying degrees of  stress among
individuals. The hypothalamus-pituitary-ovarian axis, which regulates the
menstrual cycle, may be significantly affected by stress.
Objective: To investigate the effect of  COVID-19 infection and pandemic
lockdown on the menstrual pattern of  women.
Methods: A cross-sectional study of women exposed to COVID-19 was
conducted using a questionnaire to collect data on socio-demographic
characteristics, COVID-19 exposure, and menstrual patterns. Participants
were categorised based on their COVID-19 test results. Analyses were
conducted using STATA (StataCorp L.L.C.) version 15.0 and at a
significance level of p < 0.05.
Results: Among the 218 respondents, only 93 (42.7%) had testing for COVID-
19. Among those who tested, only 36 (16.5% of all participants) tested
positive for COVID-19 infection. Majority of respondents (80.7%) had
regular menses before pandemic lockdown. About 1 in 5 (21.4%)
respondents reported changes in menstrual pattern. The odds of
experiencing changes in menstrual pattern was not significantly higher
among women who tested positive for SARS-CoV2 (aOR = 1.71, 95% CI:
0.47 – 6.23). Extremes of reproductive age was associated with menstrual
irregularities before the pandemic and changes in menstrual pattern during
the lockdown.
Conclusion:  Irregularities in menstrual pattern remains common
especially in the early and late reproductive years. Changes in menstrual
pattern was common among respondents during the pandemic lockdown.
Infection with SARS-CoV2 virus was not associated changes in menstrual
pattern during the pandemic.
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deterioration, isolation during treatment, and anxiety
about stigma within their communities.6 Caregivers—
both professional and informal—faced emotional
exhaustion, heightened workload, and the persistent
fear of  transmitting the infection to loved ones.7 Even
those who remained uninfected were not spared, as
prolonged lockdowns, job losses, social restrictions,
and pervasive uncertainty generated widespread stress,
loneliness, and financial strain. Together, these
intersecting pressures highlighted the pandemic’s deep
and multifaceted impact on mental and social well-
being.4,8,9

The COVID-19 pandemic lockdown was also
associated with a lot of anxiety and panic due to the
associated high morbidity and mortality recorded in
many countries. COVID-19 was a major stressor on
individuals with significant physiological changes
affecting the hypothalamic-pituitary-adrenal axis, which
serves as the body’s stress response system and
regulates the menstrual cycle.10

Stress, anxiety, and mental health disorders were
common during the COVID-19  pandemic due to
the consequent lockdown in most countries, and
remarkably among the Nigerian population1,10,11; and
it is posited that these mental health changes affected
the reproductive system by disrupting menstruation.12

Self-isolation and quarantine restrictions among women
with COVID-19 disease were implemented as
strategies to curtail the spread of the virus; they also
posed a threat to the mental and reproductive health
of the affected women.9,13,14 The psychological impacts
of the quarantine period on asymptomatic individuals
with COVID-19 infection included stress (46%), anxiety
(14%), and depression (8%).2 Quarantine restrictions
with no physical and social interaction affected the
mental and psychological health and daily functioning.2
In Nigeria, Olaseni et al. found insomnia, anxiety,
depression, and post-traumatic stress disorder in the
general population with no gender difference.4 Nri-
Ezedi and colleagues also found a significant level of
psychological stress among Nigerians during the
COVID-19 pandemic.11 Moreso, the COVID-19
pandemic lockdown was also associated with
shortages of menstrual hygiene supplies which further
exacerbated the challenges related to menstruation in
women.7

The prevalence of menstrual irregularity among adult
women aged 19-54 years can be as high as 14.2%.15

These menstrual irregularities may be worsened by
COVID-19 associated changes, Mitra et al. reported
that as much as 75% of women reported a change in
menstrual cycles described as irregular menstrual cycles,
bleeding more than seven days, longer cycle length,

and worsening of premenstrual symptoms during the
pandemic.16 COVID-19 related stress may also be
associated with menstrual irregularity and menstrual
changes among women who tested positive to the
virus.17

The recognition of emotional disturbances due to
COVID-19 disease or the pandemic and lockdown
may be delayed or masked by premenstrual symptoms
such as irritability, depression, mood swings, fatigue,
and food cravings, which can be attributed to the effects
of  reproductive hormones on mood and behavior.18

Also, amenorrhea and abnormal uterine bleeding are
frequently encountered gynaecologic symptoms
among women of  reproductive age before COVID-
19 and may therefore  be considered as regular
complaints rather than as a consequence of the
COVID-19 disease.19

Many studies have evaluated the impact of  COVID-
19 on the reproductive system among different
population of women. Li et al. reported menstrual
disturbances in women with COVID-19, including
changes in menstrual volume as observed in 25% of
women, decreased menstrual cycle length in 21%, and
prolonged menstrual cycles in 19% of  the participants.
Henarejos-Castillo et al. evaluated the susceptibility of
the endometrium to SARS-CoV-2 and its potential
damage. Their findings suggest that endometrial tissues
may be protected from infection; however,
susceptibility appears to increase with age.20

This study evaluated the effect of  COVID-19 infection
and the pandemic lockdown on the menstrual pattern
of women in Ibadan, Nigeria

MATERIALS AND METHODS
Study Design, Study Site, and Population:
This was a cross-sectional study conducted among
women of  reproductive age. Women who experienced
the COVID-19 pandemic with the national lockdown
were recruited randomly from the outpatient clinics.
The participants selected were categorised into 3
groups based on COVID-19 test results (those who
tested positive or negative for the coronavirus (SARS-
CoV-2) or had no COVID test during the pandemic)
The study was conducted in Ibadan, at the University
College Hospital (UCH), Ibadan, Oyo State, a
government-owned tertiary health institution, over
three months (June to August 2022).

Sampling and enrolment of study participants
The study included consenting women of reproductive
age (15 to 49 years). Women with a known history of
polycystic ovarian syndrome, oligomenorrhea,
amenorrhea, hormonal contraceptive use, and those
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on intrauterine contraceptive devices with a history of
abnormal uterine bleeding, especially with obvious
menstrual cycle irregularity, were excluded.

A total of  218 women were enrolled in the study.
Potential participants were randomly selected and
approached at the specialist outpatient clinics of the
hospital; they were counselled about the study, and
consenting participants were recruited. Semi-structured
interviewer-administered questionnaires were
administered to obtain data.  A pre-test of the
questionnaire was done with the first 20 participants,
and the questionnaire was adjusted based on feedback
to improve the ease of  understanding. The data
obtained included socio-demographic characteristics,
occurrence of  COVID-19 infection, duration of
disease, admission into isolation centre or health facility,
symptoms experienced and severity, last menstrual
period, duration since resolution of symptoms,
menstrual history since exposure to COVID-19,
practices, use of medications, and natural or local
remedies.

Statistical analysis
The data collected were entered and analysed using
STATA (StataCorp L.L.C. version 15). Participants
who had changes in the length of their menstrual cycle,
duration of  menstrual flow, number of  pads used,
passage of blood clots, or painful menstruation during
the COVID-19 pandemic were classified to have
experienced a change in menstrual pattern. The
association between participants’ characteristics and
changes in menstrual patterns was examined using the
chi-square or Fisher’s exact test. Logistic regression was
performed to assess the association between the
COVID-19 status and the changes in menstrual patterns.
The first model obtained the crude odds ratio using
the COVID-19 test results as the primary independent
variable while the second model obtained the adjusted
odds ratio after adjusting for the socio-demographic
characteristics in the model. Statistical significance was
set at a p-value < 0.05.

Ethical consideration
Ethical approval was obtained from the UI/UCH
Ethics Committee of the University of Ibadan/
University College Hospital, with the approval number
UI/EC/21/0073. The principles of ethical practice
in research were upheld.

RESULTS
A total of 218 female participants were recruited, only
93 (42.7%) ever had testing for COVID-19, majority
(57.3%) had no COVID test. Among those who
tested, only 36 (16.5% of all participants) tested
positive for COVID-19 infection and 54 (24.8% of

all participants) tested negative and 3(1.4%of all
participants) had inconclusive or missing results. The
sociodemographic characteristics of the participants
are showed in Table 1. Majority (74.4%) were aged 25
to 44years, 76% are of  Yoruba ethnicity, 61.6% are
skilled artisans or professionals and 91% had tertiary
education.

Among participants, 167 (80.68% of responders) had
regular menstruation before the COVID-19 pandemic,
while 40 (19.32% of responders) experienced irregular
menstruation. During the COVID-19 pandemic, 164
(78.85% of responders) of the participants reported
having regular menstrual patterns, while only 44
(21.15% of responders) experienced a change in
menstrual patterns as shown in Table 2. Irregular
menstrual pattern was more prevalent among women
in the 45-49 age group 19 (61.29%).

Variables Frequency Percentage
Age1

18-24 Years 20 10.05
25-34 Years 78 39.20
35-44 Years 70 35.18
45-59 Years 31 15.58
Occupation2

Skilled 125 61.58
Semi-Skilled 39 19.21
Unskilled 17 8.37
Unemployed 22 10.84
Ethnicity
Yoruba 166 76.15
Igbo 28 12.84
Hausa 3 1.38
Others 21 9.63
Education
Secondary and below 18 8.29
Tertiary 199 91.71
Marital Status
Single 50 22.94
Married 165 75.69
Others 3 1.38
COVID-19 status3

Positive
Negative
Not screened/not tested

36
54
72

22.22
33.33
44.44

Regular menstruation before
COVID-194

Yes 167 80.68
No 40 19.32
Experienced Menstrual pattern
changes during COVID-19
pandemic5

Yes
No

44
164

21.15
78.85

Table 1: Descriptive statistics of  the participants’ socio-
demographic characteristics

Note: The missing was excluded in the variable percentage,  1 –
19 missing; 2 - 15 missing; 3 – 2 inconclusive, 54 missing; 4 –
11 missing; 5 – 10 missing
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More unemployed participants (23.81%) reported
irregular menstruation than those with skilled (18.33%),
semi-skilled (16.22%), or unskilled (17.65%)
occupations, though not statistically significant (p-0.91).
Participants’ age was significantly associated with the
experience of regular menstruation before the
COVID-19 pandemic (p<0.001) (Table 2).

The distribution of changes in menstrual patterns
during the COVID-19 pandemic by participants’
characteristics is shown in Table 3. During the COVID-
19 pandemic, 164 (78.85% of respondents) of the
participants reported having regular menstrual patterns,
while 44 (21.15% of respondents) experienced changes

Variables Regular menstruation before COVID-191 p-value
Yes No
n (Row %) n (Row %)

Age2 <0.001
18-24 Years 14 (70.0) 6 (30.0)
25-34 Years 71 (95.95) 3 (4.05)
35-44 Years 60 (88.24) 8 (11.76)
45-59 Years 12 (38.71) 19 (61.29)
Total 157 (81.35) 36 (18.65)
Occupation3 0.912
Skilled 98 (81.67) 22 (18.33)
Semi-Skilled 31 (83.78) 6 (16.22)
Unskilled 14 (82.35) 3 (17.65)
Unemployed 16 (76.19) 5 (23.81)
Total 159 (81.54) 36 (18.46)
Ethnicity 0.138
Yoruba 125 (80.13) 31 (19.87)
Igbo 24 (88.89) 3 (11.11)
Hausa 1 (33.33) 2 (66.67)
Others 17 (80.95) 4 (19.05)
Total 167 (80.68) 40 (19.32)
Education 0.682
Pre-Tertiary 16 (84.21) 3 (15.79)
Tertiary 151 (80.68) 37 (19.68)
Total 167 (80.68) 40 (19.32)
Marital Status 0.692
Single 40 (80.0) 10 (20.0)
Married 124 (80.52) 30 (19.48)
Others 3 (100) 0
Total 167 (80.68) 40 (19.32)

Table 2: Regular menstruation before the COVID-19 pandemic by participants’ socio-demographic
characteristics

Note: The missing was excluded in variable percentage, 1 – 11 missing, 2 – 19 missing; 3 - 15 missing

Figure 1: Observed changes in the menstrual pattern during the COVID-19 pandemic
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in menstrual patterns. Changes in menstrual patterns
were more prevalent in the 18-24 age group 6/18
(33.33%). Contrary to the experience before the
pandemic, the majority (83.33%) of women aged 45
and above experienced normal menstruation during
the pandemic. The majority of participants who tested
negative (80.39%) and positive (72.22%) for COVID-
19 infection had normal menstruation.

Menstrual changes reported by participants during the
COVID-19 pandemic included changes in cycle length
which may be prolonged or reduced (15.42%), changes
in menstrual flow (11.21%), changes in number of
pads used (9.35%), painful menstruation (7.11%), and
the occurrence of spotting or passage of blood clots
(3.33%) (Figure 1).

Table 4 shows the crude and adjusted odds ratio of
factors associated with changes in menstrual patterns

during the COVID-19 pandemic. The odds of
experiencing a change in the menstrual pattern was
1.58 [Crude Odds Ratio (c OR) = 1.58, 95% CI: 0.58
– 4.31] times higher among participants who tested
positive for COVID-19 infection than among those
who tested negative for the infection. After adjusting
for social-demographic characteristics in the model,
the odds of experiencing a change in menstrual pattern
was 1.71 [Adjusted Odds Ratio (aOR) = 1.71, 95%
CI: 0.47 – 6.23] times higher among the participants
who tested positive for the COVID-19 infection during
the pandemic.  Participants with a history of irregular
menstrual patterns before the COVID-19 pandemic
had higher odds of experiencing changes in their
menstrual patterns during the pandemic (aOR = 2.42,
95% CI: 0.44–13.25) compared to those with regular
menstruation before the pandemic. Ethnicity (p =
0.048) was significantly associated with change in
menstrual pattern during COVID-19 pandemic.

Variables Change in menstrual pattern during COVID-191 p-value
No Yes
n (Row %) n (Row %)

Age2 0.410
18-24 Years 12 (66.67) 6 (33.33)
25-34 Years 57 (75.0) 19 (25.0)
35-44 Years 55 (82.09) 12 (17.91)
45-49 Years 25 (83.33) 5 (16.67)
Total 149 (78.01) 42 (21.99)
Occupation3 0.370
Skilled 94 (78.33) 26 (21.67)
Semi-Skilled 32 (82.05) 7 (17.95)
Unskilled 11 (84.62) 2 (15.38)
Unemployed 14 (63.64) 8 (36.36)
Total 151 (77.84) 43 (22.16
Ethnicity 0.009
Yoruba 131 (83.44) 26 (16.56)
Igbo 15 (55.56) 12 (44.44)
Hausa 3 (100) 0
Others 15 (71.43) 6 (28.57)
Total 164 (78.85) 44 (21.15)
Education 0.397
Pre-Tertiary 16 (84.21) 3 (15.79)
Tertiary 148 (78.31) 41 (21.69)
Total 164 (78.85) 44 (21.15)
Marital Status 0.083
Single 34 (68.0) 16 (32.0)
Married 127 (81.94) 28 (18.06)
Others 3 (100) 0
Total 164 (78.85) 44 (21.15)
COVID-19 status4 0.585
Positive 26 (72.22) 10 (27.78)
Negative 41 (80.39) 10 (19.61)
Not applicable 53 (80.30) 13 (19.70)
Total 120 (78.43) 33 (21.57)

Table 3: Change in menstrual patterns during COVID-19 pandemic by participants’ socio-demographic
characteristics
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DISCUSSION
The main finding of this study is that more than 4 in 5
women had regular menstrual patterns before the
COVID-19 pandemic and about 1 in 5 reported
having irregularities in their menstrual pattern before
COVID. However, 1 in 5 respondents reported
changes in their menstrual pattern irrespective of the
regularity or otherwise of their menstrual pattern
before the pandemic

Although more than half of the participant were not
tested for COVID-19, the majority of  those who
tested negative and those who tested positive for
COVID-19 infection experienced normal menstruation
before the pandemic. There were no significant
differences in the odds of experiencing menstrual
irregularity during the pandemic among those who
tested positive or negative for COVID-19. This finding
may suggest that stress and lifestyle disruptions
associated with the pandemic, including factors such
as changes in routines, heightened anxiety about
COVID-19, and reduced access to healthcare services,
may have contributed to the observed changes in
menstrual pattern rather than the COVID-19
infection.16 This is in contrast to the findings of Li et al.
who demonstrated that women infected with COVID-
19 were at significantly higher risk of having menstrual
irregularities, with nearly 25% experiencing changes in

the pattern of menstrual flow occasioned by testing
positive to the virus. Our finding however agrees with
that of Mitra et al. who found no significant difference
when stratified by COVID-19 infection.16

The respondents reported the regularity of the
menstrual pattern in this study in terms of  changes in
cycle length, duration of  flow, and quantity of  blood
flow. This study assessed menstrual patterns based on
the perception of these women about the regularity
of their menses and not based on standard cut-offs
to describe the regularity of  menstrual patterns. A
previous study reported that women’s descriptions of
the regularity of their menstrual pattern are important
and may be a reliable measure of deviation from the
normal range.21

The distribution of age groups with irregular menstrual
patterns before the pandemic followed an expected
pattern, with irregularities being more common among
women in the early reproductive age group (18-24
years) and in the late reproductive years (45-49 years).
Abnormal uterine bleeding, dysmenorrhea, and even
premenstrual syndrome may be more common among
adolescents and women in early reproductive age.22,23

Abnormal uterine bleeding may also be more
common among perimenopausal women in the late
reproductive age.24 Age was a significant factor

Variables Crude OR
(95% CI)

Adjusted OR
(95% CI)

COVID-19 status p = 0.374 p = 0.413
Negative 1 1
Positive 1.58 (0.58 – 4.31) 1.71 (0.47 – 6.23)
Age p = 0.350
18-24 Years 1
25-34 Years 8.97 (0.48 – 166.11)
35-44 Years 12.94 (0.51 – 325.64)
45-49 Years 3.85 (0.12 – 124.22)
Occupation p = 0.742
Skilled 1
Semi-Skilled 1.07 (0.09 – 12.69)
Unskilled 0.65 (0.03 – 15.69)
Unemployed 4.85 (0.26 – 89.03)
Ethnicity p = 0.048
Yoruba 1
Igbo 6.62 (1.43 – 30.68)
Others 2.41 (0.40 – 14.67)
Marital Status p = 0.260
Single 1
Married 0.34 (0.05 – 2.25)
Regular menstruation before
the pandemic

p = 0.308

Yes 1
No 2.42 (0.44 – 13.25)

Table 4: Factors associated with change in menstrual pattern during COVID-19 pandemic
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influencing the risk of irregular menstrual patterns
before COVID-19; the effect of  age on menstrual
patterns may be influenced by other sociodemographic
factors such as employment status. Unemployed
women were more likely to have irregular menstrual
patterns.

The commonest change described in the menstrual
pattern was a change in cycle length, and the least
reported change was spotting per vagina and passage
of  clots. These changes in menstrual pattern, especially
cycle length, are consistent with the findings of Li et al.
and other studies.10,25 The prevalence of  change in the
menstrual pattern was lower than the finding of Mitra
et al., who found that 75% of women experienced
menstrual changes.16

The odds of experiencing changes in menstrual patterns
were higher among women who had irregular
menstruation before the pandemic. This suggests that
pre-existing menstrual irregularities may contribute to
the susceptibility to changes in menstrual patterns during
times of  stress or illness such as the COVID-19
pandemic. Further research is needed to better
understand the complex relationship between COVID-
19 infection and menstrual health outcomes. A woman’s
menstrual regularity as indicated by the cycle length is
a key indicator of her overall state of health.26

Menstrual cycle irregularity may sometimes be the first
sign of a disease as several diseases may affect the
menstrual cycle length through alteration in hormonal
balance and its control mechanisms. COVID-19
infection and its sequel, COVID-19-related stress and
life style changes or disruption may be associated with
menstrual irregularity.17,27

Limitation
This is a cross-sectional design, which restricts the ability
to establish causal relationships between variables of
interest. Also, the use of  a convenience sample may
introduce selection bias and limit the generalizability
of the findings to the broader population. The study
was conducted after the CODID-19 pandemic
lockdown and recall of experiences during the
lockdown may be a limitation

CONCLUSION
This finding of  this study suggests that menstrual
irregularities remain common among women of
reproductive age especially in the early and late phases.
The lockdown resulting from the COVID-19
pandemic was associated with significant changes in
menstrual pattern of women of reproductive age with
no significant difference between women who tested
positive and those who tested negative. This finding
suggests that the stress associated with the lockdown

rather than being impact of infection with SARS-
CoV2 virus may result in menstrual irregularities..

Author contributions
All authors were involved with the conceptualization
of  the study, data collection, analysis and drafting of
this manuscript.

Conflict of  interest
The authors have no conflict of interest.

Source of funding
The study received no external funding.

REFERENCES:
1. Abdus-Salam RA, Idowu OC, Sanusi AT.

Utilization of  Postnatal Care During the COVID-
19 Pandemic: Perception and Intents of
Postpartum Women at Tertiary Health Facility in
Southwest, Nigeria. J Patient Exp. 2022 Jan
1;9:23743735221106595.

2. Upadhyay R, Sweta, Singh B, Singh U.
Psychological impact of quarantine period on
asymptomatic individuals with COVID-19. Soc
Sci Humanit Open. 2020;2(1):100061.

3. Presidential Task Force On COVID-19.
Implementation Guidelines for Eased Lockdown
[Internet]. 2020. Available from: https://
statehouse.gov.ng/covid19/wp-content/
uploads/2020/10/Implementation-guidelines-
for-Eased-Lockdown-19Oct-2020.pdf

4. Olaseni AO, Akinsola OS, Agberotimi SF,
Oguntayo R. Psychological distress experiences of
Nigerians during Covid-19 pandemic; the gender
difference. Soc Sci Humanit Open. 2020;2(1):
100052.

5. Nwosu IA. COVID-19 Lockdown in Nigeria:
ESUT J Soc Sci [Internet]. 2021 Oct 11 [cited 2025
Dec 11];6(1). Available from: https://esutjss.com/
index.php/ESUTJSS/article/view/86

6. Brooks SK, Webster RK, Smith LE, et al. The
psychological impact of quarantine and how to
reduce it: rapid review of the evidence. The Lancet.
2020 Mar 14;395(10227):912–920.

7. Shaukat N, Ali DM, Razzak J. Physical and mental
health impacts of  COVID-19 on healthcare
workers: a scoping review. Int J Emerg Med. 2020
July 20;13(1):40.

8. Ilesanmi O, Afolabi A. Perception and practices
during the COVID-19 pandemic in an urban
community in Nigeria: a cross-sectional study.
PeerJ. 2020;8:e10038.

9. Abdus-salam RA, Balogun RO, Lawal TV, et al.
Assessment of anxiety and depression, and coping
mechanisms during COVID-19 lockdown among



                                                  Annals of Ibadan Postgraduate Medicine. Vol. 24 No. 1, April 2026   99

pregnant women. Heliyon. 2022 Oct 1;8(10):
e10902.

10. Colino S. Does COVID-19 Wreak Havoc With
the Menstrual Cycle? Everyday Health. 2020. 1–7.

11. Nri-Ezedi CA, Nnamani CP, Ezeh NI, et al.
Psychological Distress among Residents in Nigeria
during the COVID-19 Pandemic. Int
Neuropsychiatr Dis J. 2020;14(3):8–21.

12. Gupta A. Missed, delayed, short or too heavy?
How coronavirus lockdown stress is a ecting your
menstrual period. Times Now News. 2020. 3–5.

13. Gupta S, Malik S, Gupta S. Neonatal
complications in women with premature rupture
of  membranes (PROM) at term and near term
and its correlation with time lapsed since PROM
to delivery. Trop Doct. 2020 Jan 1;50(1):8–11.

14. Abdus-Salam RA, Idowu OC, Akinlusi FM, et
al. Effect of  COVID-19 on sexual function and
activities among reproductive-age women in
Ibadan, South-West Nigeria. Sex Med. 2024 Feb
1;12(1):qfae004.

15. Kwak Y, Kim Y, Baek KA. Prevalence of
irregular menstruation according to
socioeconomic status: A population-based
nationwide cross-sectional study. PLoS ONE.
2019;14(3):e0214071.

16. Mitra A, Verbakel JY, Kasaven LS, et al. The
menstrual cycle and the COVID-19 pandemic.
PloS One. 2023;18(10):e0290413.

17. Anto-Ocrah M, Valachovic T, Chen M, et al.
Coronavirus Disease 2019 (COVID-19) Stress and
Menstrual Changes. Obstet Gynecol. 2023 Jan
1;141(1):176–187.

18. Yamazaki M, Tamura K. The menstrual cycle
affects recognition of emotional expressions: An
event-related potential study. F1000Research.
2017;6:853.

19. Fremont-Smith M, Meigs J V. Menstrual
dysfunction due to emotional factors. Am J Obstet
Gynecol. 1948;55(6):1037–1043.

20. Henarejos-Castillo I, Devesa-Peiro A, de
Miguel-Gomez L, et al. Predicted COVID-19
molecular effects on endometrium reveal key
dysregulated genes and functions. Mol Hum
Reprod. 2022 Oct 28;28(11):gaac035.

21. Creinin MD, Keverline S, Meyn LA. How regular
is regular? An analysis of  menstrual cycle regularity.
Contraception. 2004 Oct 1;70(4):289–292.

22. Karki P, Gupta R. Menstrual Pattern and
Disorders among Female Students of  Kathmandu
Medical College. ijcmr. 2017 Dec 25;83.

23. American Academy of Pediatrics Committee on
Adolescence, American College of Obstetricians
and Gynecologists Committee on Adolescent
Health Care, Diaz A, Laufer MR, Breech LL.
Menstruation in girls and adolescents: using the
menstrual cycle as a vital sign. Pediatrics. 2006
Nov;118(5):2245–50.

24. Hernandez A, Dietrich JE. Abnormal Uterine
Bleeding in the Adolescent. Obstet Gynecol. 2020
Mar;135(3):615.

25. Li K, Chen G, Hou H, et al. Analysis of  sex
hormone, menstruation and ovarian reserve in
COVID-19 women of  child-bearing age: a cross-
sectional study. Reprod Biomed Online.
2020;6483(20):1–27.

26. Li H, Gibson EA, Jukic AMZ, et al. Menstrual
cycle length variation by demographic
characteristics from the Apple Women’s Health
Study. NPJ Digit Med. 2023 May 29;6:100.

27. Bruinvels G, Blagrove RC, Goldsmith E, et al.
How Lifestyle Changes during the COVID-19
Global Pandemic Affected the Pattern and
Symptoms of the Menstrual Cycle. Int J Environ
Res Public Health. 2022 Oct 20;19(20):13622


