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ANALYSIS OF STRESS-INDUCED EFFECTS ON MENSTRUAL DYSFUNCTION  
IN WOMEN OF REPRODUCTIVE AGE

The aim of the study – to determine the nature and strength of the correlation between the level of COVID-19-related 
psychological stress and menstrual cycle parameters in women of reproductive age.

Materials and Methods. The observational study was conducted in the form of a questionnaire developed by us: "Impact of 
COVID-19-related stress on the menstrual cycle." The mental health status of women was assessed using the Perceived Stress 
Scale (PSS-10). The next step involved determination of the presence of correlation relationships between the stress-inducing 
factor and deviations from normal menstrual cycle parameters, which was performed using Statistica 10 software.

Results and Discussion. The study involved 550 reproductive-age patients. The processing of correlation analysis results 
revealed different degrees of strong positive correlation between all menstrual cycle parameters and stress. Stress predominantly 
influences menstrual blood volume: the need to replace sanitary products at night during menstruation (GC = 1.00) and the pres-
ence of blood clots >1 cm in menstrual discharge (GC = 0.99), as well as the regularity of the menstrual cycle (GC = 0.98). The 
stress-inducing factor has the least impact on the parameter of menstrual cycle frequency (SROC = 0.77).

Conclusions. Elevated levels of psychological stress correlate with a higher degree of menstrual changes. Future research 
on stress-induced menstrual disturbances and the long-term consequences of these changes is necessary.

Key words: COVID-19; stress-induced; menstrual cycle; correlation; parameters.

М-М. О. Стецевич, Л. М. Маланчук
Тернопільський національний медичний університет імені І. Я. Горбачевського МОЗ України
АНАЛІЗ СТРЕС-ІНДУКОВАНИХ ЕФЕКТІВ ПОРУШЕННЯ МЕНСТРУАЛЬНОЇ ФУНКЦІЇ У ЖІНОК РЕПРОДУКТИВНОГО 

ВІКУ
Мета дослідження – встановити характер та силу кореляційних зв’язків між рівнем психологічного стресу, пов’язаного 

з COVID-19, та параметрами менструального циклу в жінок репродуктивного віку.
Матеріали та методи. Спостережне дослідження було проведено у формі розробленої нами анкети: «Вплив стресу, 

пов’язаного з COVID-19, на менструальний цикл». Психічний стан жінок оцінювали за допомогою Шкали сприйняття стресу 
(PSS-10). Наступним етапом було статистичне визначення наявності кореляційних зв’язків між стресорним фактором та 
відхиленнями від нормальних параметрів менструального циклу, що здійснювали з використанням програмного забез-
печення Statistica 10.

Результати дослідження та їх обговорення. У дослідженні взяли участь 550 пацієнток репродуктивного віку. Обробка 
результатів кореляційного аналізу виявила різні ступені прямого, сильного взаємозв’язку між усіма параметрами менстру-
ального циклу та рівнем стресу. Стрес переважно впливає на об’єм менструальної крововтрати: потребу зміни гігієнічних 
засобів вночі під час менструації (GC = 1.00) та наявність згустків крові >1 см у менструальних виділеннях (GC = 0.99), а 
також на регулярність менструального циклу (GC = 0.98). Найменший вплив стресорного чинника відзначено на тривалість 
менструального циклу (SROC = 0.77).

Висновки. Підвищений рівень психологічного стресу корелює з більшим вираженням змін менструального циклу. 
Необхідні подальші дослідження стрес-індукованих порушень менструального циклу та довгострокових наслідків цих змін.

Ключові слова: COVID-19; стрес-індукований; менструальний цикл; кореляція; параметри.

INTRODUCTION. The menstrual function (MF) is a cru-
cial biological feature of the female body, providing conditions 
for reproduction. Complex regulation of cyclic changes in 
the female body is controlled by hormonal support from the 
hypothalamic-pituitary-ovarian system and is realized at the 
level of the target organs [1, 2]. Additionally, it is important to 
consider the effects of hormonal activity from other peripheral 
hormone-producing organs (such as the adrenal glands, and 
thyroid gland), which can significantly alter system function-
ing [3]. In recent years, numerous large-scale studies have 
investigated the causes and consequences of the impact of 
COVID-19 on the female reproductive function [4, 5]. The 
pathogenesis involves both direct action, due to SARS-CoV-2 
penetration into the ovaries, and indirect action, due to high 
levels of psychological stress caused by the pandemic [6–11]. 

The consequences of COVID-19 include disruption of the 
adequate functioning of the hypothalamic-pituitary-ovarian 
system, which may lead to infertility [12, 13]. Therefore, 
an in-depth study of MC parameters in reproductive-aged 
women who have experienced COVID-19 is a current task, 
as the lack of timely and adequate response to MF-related 
changes over time may become a prerequisite for reproduc-
tive dysfunction [14–17].

The aim of the study – to determine the nature and 
strength of the correlation between the level of COVID-19-
related psychological stress and menstrual cycle parameters 
in women of reproductive age.

MATERIALS AND METHODS. Using a systematic ap-
proach, we conducted an observational study on the impact 
of stress on the menstrual cycle (MC). We developed a 
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questionnaire using Google Forms, which was distributed 
through several online platforms as well as in offline format. 
The questionnaire, titled «Impact of COVID-19-related Stress 
on the Menstrual Cycle», consisted of several sections, in-
cluding personal information, anthropometric data, obstetric, 
gynecological, and somatic history, as well as characteriza-
tion of MC parameters.

The questionnaire comprised two sections. The first sec-
tion assessed MC parameters before the onset of COVID-19 
illness, while the second section evaluated the current state 
of MC. The survey included questions regarding the duration 
of menstruation before and after stress (DMBS, DMAS; ca
tegorized as <4 days, 4–8 days, >8 days), frequency of the 
menstrual cycle before and after stress (FMCBS, FMCAS; 
categorized as <24 days, 24–38 days, >38 days), regularity 
of the menstrual cycle to and after stress (RTS, RAS; yes, 
no), menstrual pain to and after stress (PTS, PAS; rated on 
a 4-point verbal scale according to Ohnhaus EE and Adler 
R., where 0 represents no pain, 1 represents mild pain, 2 
represents moderate pain, and 3 represents severe pain), 
maximum number of hygiene products used per day during 
menstruation before and after stress (MNHPPDBS, MN-
HPPDAS), need for overnight change of hygiene products 
before and after stress (CHPNBS, CHPNAS; yes, no), and 
presence of blood clots >1 cm before and after stress (PB-
CBS, PBCAS; yes, no) [18]. To assess the stress level of 
all participants, we additionally administered The Perceived 
Stress Scale-10 [19]. 

The applied research was conducted using Statistica 
10 software. For this purpose, all evaluated MC parameters 
were divided into two groups: numerical and ordinal data. Nu-
merical values included: duration of menstruation, frequency 
of the menstrual cycle, and maximum quantity of hygiene 
products used per day during menstruation. The ordinal 
data included: regularity of the menstrual cycle, menstrual 
pain intensity, need for overnight replacement of hygiene 
products, and presence of blood clots >1 cm. Therefore, four 
out of the seven examined parameters were ordinal, and the 
analysis of the numerical characteristics revealed that they 
did not adhere to a normal distribution (Fig. 1).

The preliminary graphical analysis provides grounds to 
suggest a dependency of all investigated attributes on stress. 
The next step is to establish the degree of dependency of all 
the aforementioned parameters on stress.

According to the above data, non-parametric methods of 
analysis were employed to identify the influence of stress on 
MC characteristics. This ensures accurate measurement of 
the strength of these relationships.

To measure the level of correlation between each pair 
of analyzed numerical factors before and after stress, we 
utilized one of the rank-order density estimations – Spear-
man Rank Order Correlations (SROC) ρ. In its calculation, 
the rank differences d of the factorial and resultant features 
for each unit of the population are used:
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In the formula provided above: n represents the number 
of patients who participated in the study, di denotes the 

 
Fig. 1. (A) Scatterplot matrix for the DMBS (duration of 

menstruation before stress) and DMAS (duration of menstru-
ation after stress).

(B) Scatterplot matrix for the FMCBS (frequency of the 
menstrual cycle before stress) and FMCAS (frequency of the 
menstrual cycle after stress).

(C) Scatterplot matrix for the MNHPPDBS (maximum number 
of hygiene products per day before stress) and MNHPPDAS 
(maximum number of hygiene products per day after stress).

difference in the value of the corresponding attribute before 
and after stress.

Spearman Rank Order Correlations (SROC) range from 
0 to 1, characterizing the density of the relationship and 
indicating its direction - whether it's positive or negative.
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The relationship between attributes is considered statisti-
cally significant if the value of the Spearman rank correlation 
coefficient SROC > 0.5 [20].

To assess the strength of the relationship between pairs 
of ordinal parameters before and after stress, Gamma Cor-
relations (GC) were employed. This is a measure of ordinal 
association between two vectors of numbers. The GC esti-
mation is performed using the formula:

𝐺𝐺𝐺𝐺 = 𝑁𝑁𝑆𝑆 − 𝑁𝑁𝑑𝑑
𝑁𝑁𝑆𝑆 − 𝑁𝑁𝑑𝑑

, 
 Where Ns is the number of pairs of cases ranked in 

the same order for both variables, and Nd is the number 
of pairs of cases ranked in the opposite order for both 
variables [21].

RESULTS AND DISCUSSION. Overall, 930 women 
participated in the survey. The eligibility criteria for par-
ticipating in the survey required having had a COVID-19 
infection no more than two months prior to the study. Each 
participant provided informed consent for the processing 
of personal data. Respondents had the option to complete 
the survey anonymously if they wished. Exclusion criteria 
included: pregnant women, women in the postpartum period 
and lactation period, body mass index outside the range 
of 18.5–24.9, presence of endocrine or gynaecological pa-
thology affecting the MC, as well as women with diagnosed 
mental and behavioural disorders classified as class V of 
the ICD-11. As a result, the empirical database of the study 
consisted of data from the examination of 550 patients 
aged 18 to 45 years. The results of applying Spearman 
rank-order correlation allow us to conclude that various 
degrees of strong direct correlation have been established 
for statistical significance at p<0.05 regarding all analyz-
ed pairs of numerical variables: duration of menstruation 
before and after stress (SROC = 0.86), frequency of the 
menstrual cycle before and after stress (SROC = 0.77), 
maximum number of hygiene products used per day during 
menstruation (SROC = 0.83) (Fig. 2–4).

The results of applying Gamma Correlations (GC) 
have provided evidence of a very strong direct corre-
lation between the parameters: regularity of menstrual 
cycles before and after stress (GC = 0.98), severity of 
menstrual pain before and after stress (GC = 0.81), 
presence of blood clots >1 cm before and after stress  
(GC = 0.99), and a linear correlation between the need to 
replace hygiene products at night before and after stress  
(GC = 1.00) (Fig. 5–8).

 

Fig. 2. Spearman Rank Order Correlations for the DMBS 
(duration of menstruation before stress) and DMAS (duration 
of menstruation after stress).

Fig. 3. Spearman Rank Order Correlations for the FMCBS 
(frequency of the menstrual cycle before stress) and FMCAS 
(frequency of the menstrual cycle after stress).

Fig. 4. Spearman Rank Order Correlations for the MNHP-
PDBS (maximum number of hygiene products per day before 
stress) and MNHPPDAS (maximum number of hygiene products 
per day after stress).

Fig. 5. Gamma Correlations for the RTS (regularity of men-
strual cycle to stress) and RAS (regularity of menstrual cycle 
after stress).

Fig. 6. Gamma Correlations for the PTS (menstrual pain to 
stress) and PAS (menstrual pain after stress).

Fig. 7. Gamma Correlations for the PBCBS (presence of 
blood clots >1 cm before stress) and PBCAS (presence of blood 
clots >1 cm after stress).



ISSN 24114944. Актуальні питання педіатрії, акушерства та гінекології. 2025. № 220

Акушерство та гінекологія

Fig. 8. Gamma Correlations for the CHPNBS (need to 
change hygiene products at night before stress) and CHPNAS 
(need to change hygiene products at night after stress).

Based on the statistical summary of the aforementioned 
results of applied analysis regarding the influence of stress 
on menstrual cycle parameters, the following conclusions 
were drawn: stress exerts the greatest effect on the indicator 
of the need to replace hygiene products at night. Processing 
the results revealed that this parameter characterizes an 
increased volume of bloody discharge during menstruation. 
A significant influence of the stress factor is observed on the 

parameters of the presence of blood clots >1 cm and men-
strual cycle regularity. The least impact of the stress factor 
is realized on the parameter of menstrual cycle frequency.

CONCLUSIONS. In today's conditions, stress-induced 
disruptions of the menstrual cycle are highly prevalent. Ac-
cording to the results of our study, under these conditions, 
there is a significant increase in the risk of abnormal uterine 
bleeding associated with ovulatory dysfunction. The latter is 
associated with reduced reproductive potential and requires 
further investigation of the mechanisms of therapeutic and 
preventive measures.

PROSPECTS FOR FURTHER RESEARCH. A promising 
direction for future research is the detailed investigation of 
stress-induced menstrual cycle disturbances as a potential 
marker of deeper changes in women’s reproductive health. It 
is important to determine whether the observed fluctuations in 
menstrual parameters are associated with long-term fertility 
risks. Expanding research in this field may contribute to the 
development of approaches for early detection and preven-
tion of stress-associated reproductive disorders.

List of bibliographical references
1. Impact of coronavirus outbreak on psychological health /  

Khan S. et al. Journal of Global Health. 2020. Vol. 10, No. 1. 
Article 010331. DOI: 10.7189/jogh.10.010331.

2. Menstrual cycle changes and mental health states of 
women hospitalized due to COVID-19 / Muharam R. et al. PLoS 
ONE. 2022. Vol. 17, No. 6. e0270658. DOI: 10.1371/journal.
pone.0270658.

3. The menstrual cycle and the COVID-19 pandemic / Mitra 
A. et al. PLoS ONE. 2023. Vol. 18, No. 10. Article e0290413. 
DOI: 10.1371/journal.pone.0290413.

4. Tufail A., Mustafa R., Munaver S. A., Nawaz B. Frequency 
of psychological stress among women with new onset menstrual 
disorders amid corona pandemic lockdown. Pakistan Journal 
of Medical Sciences. 2022. Vol. 38, No. 5. P. 1159–1164. DOI: 
10.12669/pjms.38.5.4606.

5. Aolymat I., Khasawneh A. I., Al-Tamimi M. COVID-19-
Associated Mental Health Impact on Menstrual Function Aspects: 
Dysmenorrhea and Premenstrual Syndrome, and Genitourinary 
Tract Health: A Cross-Sectional Study among Jordanian Medical 
Students. International Journal of Environmental Research and 
Public Health. 2022. Vol. 19, No. 3. Article 1439. DOI: 10.3390/
ijerph19031439.

6. Coronavirus disease 2019 (COVID-19)-related stress 
and menstrual changes / Anto-Ocrah M. et al. Obstetrics & 
Gynecology. 2023. Vol. 141, No 1. P. 176–187. DOI: 10.1097/
AOG.0000000000005010.

7. Potential risks of SARS-CoV-2 infection on reproductive 
health / Li R. et al. Reproductive BioMedicine Online. 2020.  
Vol. 41, No. 1. P. 89–95. DOI: 10.1016/j.rbmo.2020.04.018.

8. Munro M. G., Critchley H. O. D., Fraser I. S., FIGO 
Menstrual Disorders Committee. The two FIGO systems 
for normal and abnormal uterine bleeding symptoms and 
classification of causes of abnormal uterine bleeding in the 
reproductive years: 2018 revisions International Journal of 
Gynaecology and Obstetrics. 2018. Vol. 143, No. 3. P. 393–408. 
DOI: 10.1002/ijgo.12666.

9. Itriyeva K. The normal menstrual cycle. Current Problems 
in Pediatric and Adolescent Health Care. 2022. Vol. 52, No. 5. 
Article 101183. DOI: 10.1016/j.cppeds.2022.101183.

10. Sundström-Poromaa I. The Menstrual Cycle Influences 
Emotion but Has Limited Effect on Cognitive Function. Vitamins 
and Hormones. 2018. Vol. 107. P. 349–376. DOI: 10.1016/
bs.vh.2018.01.016.

11. Stress-induced menstrual disorders in adolescents 
during the Ukrainian war: cross-sectional study / Mykolayivna 
N. I. et al. Annals of Medicine and Surgery. 2023. Vol. 85, No. 7.  
P. 3428–3433. DOI: 10.1097/MS9.0000000000000974.

12. Dysmenorrhea and heavy bleeding as complications in 
COVID-19-positive women: An observational study / Deogade M. S. 
et al. Journal of Family Medicine and Primary Care. 2023.  
Vol. 12, No. 9. P. 1849–1853. DOI: 10.4103/jfmpc.jfmpc_1988_22.

13. Lee Y., Kim H. The Spearman rank-order correlation 
coefficient represented by Laplace transform. JP Journal of 
Heat and Mass Transfer. 2019. Vol. 18, No. 2. P. 363–372. DOI: 
10.17654/HM018020363. 

14.  Miller F., Vandome A., John M. Kendall Tau Rank 
Correlation Coefficient. Saarbrücken : VDM Publishing, 2010. 
68 p.

15. Jewson M., Purohit P., Lumsden M. A. Progesterone and 
abnormal uterine bleeding/menstrual disorders. Best Pract Res 
Clin Obstet Gynaecol. 2020. Vol. 69. P. 62–73. DOI: 10.1016/j.
bpobgyn.2020.05.004.

16. Marnach M. L., Laughlin-Tommaso S. K. Evaluation 
and Management of Abnormal Uterine Bleeding. Mayo Clinic 
Proceedings. 2019. Vol. 94, No. 2. P. 326–335. DOI: 10.1016/j.
mayocp.2018.12.012.

17. Vitamin D and Reproductive Hormones Across the 
Menstrual Cycle / Harmon Q. E. et al. Human Reproduction. 
2020. Vol. 35, No. 2. P. 413–423. DOI: 10.1093/humrep/dez283.

18. Błażejewski G., Witkoś J. The Impact of COVID-19 on 
Menstrual Cycle in Women. J Clin Med. 2023. Vol. 12, No. 15. 
P. 4991. DOI: 10.3390/jcm12154991.



ISSN 24114944. Актуальні питання педіатрії, акушерства та гінекології. 2025. № 2 21

Акушерство та гінекологія

19. Post-COVID-19 Menstrual Abnormalities and Infertility: 
Repercussions of the Pandemic / Madaan S. et al. Journal of 
Education and Health Promotion. 2022. Vol. 11. Article 170. DOI: 
10.4103/jehp.jehp_1200_21.

20. Effects of SARS-CoV-2 infection and COVID-19 
pandemic on menstrual health of women: A systematic review /  

Tayyaba Rehan S. et al. Health Sci Rep. 2022. Vol. 5, No. 6. 
e881. DOI: 10.1002/hsr2.881.

21. Relationship Between COVID-Pandemic Anxiety and 
Sleep Disorder With Menstrual Disorders Among Female 
Medical Workers / Sun W. et al. BMC Women's Health. 2023. 
Vol. 23, No. 1. Article 210. DOI: 10.1186/s12905-023-02314-2.

REFERENCES
1. Khan, S., Siddique, R., Li, H., Ali, A., Shereen, M.A., 

Bashir, N., & Xue, M. (2020). Impact of coronavirus outbreak on 
psychological health. Journal of global health, 10(1), 010331. 
DOI: 10.7189/jogh.10.010331.

2. Muharam, R., Agiananda, F., Budiman, Y.F., Harahap, J.S., 
Prabowo, K.A., Azyati, M., ... & Sumapraja, K. (2022). Menstrual 
cycle changes and mental health states of women hospitalized 
due to COVID-19. PloS one, 17(6), e0270658. DOI: 10.1371/
journal.pone.0270658.

3. Mitra, A., Verbakel, J.Y., Kasaven, L.S., Tzafetas, M., 
Grewal, K., Jones, B., ... & Saso, S. (2023). The menstrual cycle 
and the COVID-19 pandemic. PloS one, 18(10), e0290413. DOI: 
10.1371/journal.pone.0290413.

4. Tufail, A., Mustafa, R., Munaver, S.A., & Nawaz, B. (2022). 
Frequency of psychological stress among women with new onset 
menstrual disorders amid corona pandemic lockdown. Pakistan 
journal of medical sciences, 38(5), 1159-1164. DOI: 10.12669/
pjms.38.5.4606. 

5. Aolymat, I., Khasawneh, A.I., & Al-Tamimi, M. (2022). 
COVID-19-Associated Mental Health Impact on Menstrual 
Function Aspects: Dysmenorrhea and Premenstrual Syndrome, 
and Genitourinary Tract Health: A Cross Sectional Study 
among Jordanian Medical Students.  International journal of 
environmental research and public health, 19(3), 1439. DOI: 
10.3390/ijerph19031439.

6. Anto-Ocrah, M., Valachovic, T., Chen, M., Tiffany, K., 
DeSplinter, L., Kaukeinen, K., ... & Hollenbach, S. (2023). 
Coronavirus Disease 2019 (COVID-19)-Related Stress and 
Menstrual Changes. Obstetrics and gynecology, 141(1), 176-
187. DOI: 10.1097/AOG.0000000000005010. 

7. Li, R., Yin, T., Fang, F., Li, Q., Chen, J., Wang, Y., ... & 
Qiao, J. (2020). Potential risks of SARS-CoV-2 infection on 
reproductive health.  Reproductive biomedicine online,  41(1), 
89-95. DOI: 10.1016/j.rbmo.2020.04.018. 

8. Munro, M.G., Critchley, H.O.D., Fraser, I.S., & FIGO 
Menstrual Disorders Committee (2018). The two FIGO systems 
for normal and abnormal uterine bleeding symptoms and 
classification of causes of abnormal uterine bleeding in the 
reproductive years: 2018 revisions.  International journal of 
gynaecology and obstetrics: the official organ of the International 
Federation of Gynaecology and Obstetrics, 143(3), 393-408. 
DOI: 10.1002/ijgo.12666. 

9. Itriyeva, K. (2022). The normal menstrual cycle. Current 
problems in pediatric and adolescent health care, 52(5), 101183. 
DOI: 10.1016/j.cppeds.2022.101183. 

10. Sundström-Poromaa, I. (2018). The Menstrual Cycle 
Influences Emotion but Has Limited Effect on Cognitive 
Function. Vitamins and hormones, 107, 349-376. DOI: 10.1016/
bs.vh.2018.01.016. 

11. Mykolayivna, N.I., Adebusoye, F.T., Awuah, W.A., 
Anatoliivna, S.A., Volodymyrivna, B.T., Fedorivna, H.S., & 
Abdul-Rahman, T. (2023). Stress-induced menstrual disorders 
in adolescents during the Ukrainian war: cross-sectional 
study. Annals of medicine and surgery, 85(7). 3428-3433. DOI: 
10.1097/MS9.0000000000000974.

12. Deogade, M. S., Tahlan, N., Anjum, S., Parwati, Jena, 
S., Bhati, D., Acharyya, A., & Nesari, T.M. (2023). Dysmenorrhea 
and heavy bleeding as complications in COVID-19-positive 
women: An observational study.  Journal of family medicine 
and primary care,  12(9), 1849-1853. DOI: 10.4103/jfmpc.
jfmpc_1988_22.

13. Lee, Y., & Kim, H. (2019). The Spearman rank-order 
correlation coefficient represented by Laplace transform. JP 
Journal of Heat and Mass Transfer, 18(2), 363-372. DOI: 
10.17654/HM018020363.

14. Miller, F., Vandome, A., & John, M. (2010). Kendall Tau 
rank correlation coefficient. Saarbrücken: VDM Publishing. 68.

15. Jewson, M., Purohit, P., & Lumsden, M.A. (2020). 
Progesterone and abnormal uterine bleeding/menstrual 
disorders.  Best practice & research. Clinical obstetrics & 
gynaecology, 69, 62-73. DOI: 10.1016/j.bpobgyn.2020.05.004.

16.  Marnach,  M.L. ,  & Laughl in-Tommaso, S.K. 
(2019). Evaluation and Management of Abnormal Uterine 
Bleeding.  Mayo Clinic proceedings,  94(2), 326-335. DOI: 
10.1016/j.mayocp.2018.12.012.

17. Harmon, Q.E., Kissell, K., Jukic, A.M.Z., Kim, K., Sjaarda, 
L., Perkins, N.J., ... & Mumford, S.L. (2020). Vitamin D and 
Reproductive Hormones Across the Menstrual Cycle. Human 
reproduction (Oxford, England), 35(2), 413-423. DOI: 10.1093/
humrep/dez283.

18. Błażejewski, G., & Witkoś, J. (2023). The Impact of 
COVID-19 on Menstrual Cycle in Women. Journal of clinical 
medicine, 12(15), 4991. DOI: 10.3390/jcm12154991.

19. Madaan, S., Talwar, D., Jaiswal, A., Kumar, S., 
Acharya, N., Acharya, S., & Dewani, D. (2022). Post-COVID-19 
menstrual abnormalities and infertility: Repercussions of the 
pandemic. Journal of education and health promotion, 11, 170. 
DOI: 10.4103/jehp.jehp_1200_21.

20. Tayyaba Rehan, S., Imran, L., Mansoor, H., Sayyeda, 
Q., Hussain, H. U., Cheema, M. S., ... & Islam, M. S. (2022). 
Effects of SARS-CoV-2 infection and COVID-19 pandemic on 
menstrual health of women: A systematic review. Health science 
reports, 5(6), e881. DOI: 10.1002/hsr2.881.

21. Sun, W., Xia, L., Ji, C., Wei, Q., Zhang, J., He, S., ... & 
Li, C. (2023). Relationship between covid-pandemic anxiety and 
sleep disorder with menstrual disorders among female medical 
workers.  BMC women's health,  23(1), 210. DOI: 10.1186/
s12905-023-02314-2.

Received 02.09.2025
Accepted for publication 03.10.2025

Email address for correspondence: stetsevych_moleh@tdmu.edu.ua


