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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.
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TepHoninbcbKull HayioHabHUl medu4Hull yHisepcumem imeHi I. 5. Ffopbadescbkoeo MO3 YkpaiHu

AHAMI3 CTPEC-IHAYKOBAHUX E®EKTIB NMOPYLLUEHHA MEHCTPYA/IbHOI ®YHKLIT Y XXIHOK PENPOAYKTUBHOIO
BIKY

MeTa pocnifXeHH: — BCTAHOBUTW XapaKTep Ta Cu/y KOpPensuiiH1X 3B'A3KiB MidX piBHEM NCKXO/ONYHOrO CTPECY, NOB'3aHOr0
3 COVID-19, Ta napameTpamy MEHCTPYasIbHOIO LMK/TY B XIHOK PENPOAYKTUBHOIO BIKY.

Martepianu ta meroaun. CnocrepexHe AOCAIMKEHHA 6y10 NPOBeAEHO Yy (hopMi PO3PO6/IEHOT HAMK aHKeTn: «Bnnne cTpecy,
nos’si3aHoro 3 COVID-19, Ha MeHCTpyabHWI LK». MCuXiYHUiA CTaH XXIHOK OLiHIOBasM 3a LoNoMOoroto LLKanu cnpuiiHaTTs ctpecy
(PSS-10). HacTynHum eTanom 6yno cTaTUCTUYHE BU3HAYEHHS HAABHOCTI KOPENsLiiiHMX 3B'I3KIB MiX CTPECOPHMM (DAaKTOpPOM Ta
BIAXWNEHHSAMM Bif, HOPMa/IbHUX NapamMeTpiB MEHCTPYasIbHOrO LMKy, WO 34iCHI0BaNM 3 BUKOPUCTaHHSAM NporpamMHoro 3abes-
neuveHHs Statistica 10.

Pe3ynbratun gocnipkeHHs Taix 06roBopeHHs. Y JocnimkeHHi B3anu yyacTb 550 naLieHToK penpogyKTBHOro Biky. Obpobka
pe3ynbTaTiB KOpensujinHoro aHanisy BuUsiBUIA PisHi CTyNeHi NPSIMOro, CUIbHOTO B3aEMO3B'sI3KY MiX yciMa napamerpamy MEHCTPY-
asIbHOro LKy Ta piBHeM cTpecy. CTpec nepeBaxHO BMMBAE Ha 06'EM MeHCTPyasibHOI KpOBOBTPATU: NOTPEBY 3MiHY TiFiEHIYHUX
3ac06iB BHOUI Mig yac MmeHcTpyauii (GC = 1.00) Ta HasiBHICTb 3ryCTKIB KPOBi >1 CM y MeHCTpyasibHuX BuginieHHax (GC = 0.99), a
TakoX Ha perynsipHicTb MeHcTpyasibHoro umkay (GC = 0.98). HaimeHLwnii BNAIMB CTPECOPHOT0 YMHHUKA Bi3HAYEHO Ha TpMBanicTb

MeHCTpyasibHOro Lukny (SROC = 0.77).

BucHoBKu. MigBuLLEeHNIA piBEHb NCMXOOTYHOTO CTPECY KOPESOE 3 GiNbLUNMM BUPAXEHHAM 3MiH MEHCTPYaslbHOMO LMKJTY.
HeobxigHi nogasbLui 4OCIAKEHHS CTPeC-iHAYKOBaHMX NOPYLLIEHb MEHCTPYa/IbHOIO LMKy Ta JOBrOCTPOKOBMX HACMIAKIB LIMX 3MiH.

Kntouosi cnoBa: COVID-19; cTpec-iHAYKOBaHW; MEHCTPYaslbHUI LMK, KOPeNnayis; napameTpu.

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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guestionnaire 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) p. In its calculation,
the rank differences d of the factorial and resultant features
for each unit of the population are used:

6> d’
SROC =1- i:21
nin° -1

In the formula provided above: n represents the number
of patients who participated in the study, d, 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:

Ng — Ny
Ng — N,/

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).

GC =

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).
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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
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