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The manifestation of cardiovascular disease (CVD) in women typically occurs during menopausal transition. Abnormal uterine bleeding (AUB) in
perimenopausal women could capture the disaster settings during wartime.

Aim — to study the possible pathogenic peculiarities of CVD in perimenopausal women with AUB in a frontline city.

Material and methods. The 49 perimenopausal women were enrolled in the study. The 26 women without excessive menstrual loss were included
in Group I. The 23 women with AUB were involved in Group II. The variables of body mass index (BMI), menopausal Cooperman’s score and anxiety
and stress levels in the study groups were measured. The lipid and carbohydrate metabolism variables, C-reactive protein were detected

Results. The data obtained showed that the variables of BMI, Cooperman’s score, metabolic markers, and CRP were almost similar in the study groups.
However, the level of anxiety and stress variables was significantly higher in women with AUB. The variable of BMI demonstrated weak or moderate
correlation with HOMA index, blood serum insulin concentration, and CRP. The multivariate logistic regression supported the link between AUB and
the Taylor scale score.

Conclusion. The increased Spielberger scale score, Taylor scale scores, and perceived stress scale score were found in perimenopausal women
with AUB. The logistic regression supported the link between AUB and the anxiety Taylor scale score. The disturbed psychological status could be
a valuable addition to anti-aging programs during wartime.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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MoxnuBa posb aHOManbHMX MaTKOBMX KPOBOTEY Y CTaHi cepLieBO-CyAUHHOI CUCTEMMU B nepioa

nepunmMmeHonaysu
1.B. /laxno, C.B. Koposaii, 4.M. LLlanosan
XapKiBCbKWI HaLliOHaNbHUIA MeanYHIIA yHIBEPCUTET, YKpaiHa

MposB cepleBOo-CyaAnHHIX 3axBoptoBaHb (CC3) y xXIHOK 3a3BM4Yalt BIiAOYBAETHCA Mif YaC MeHONay3a/lbHOro nepexody. AHOMas bHIi MaTKOBI KPOBO-
Teui (AMK) y XXIHOK y neprmMeHonaysi MOXyTb 3HaYHO NOripLyBaTV AKICTb XUTTA Nid Yac BiiHN.

MeTa — NoLyK MOXAMBIUX NAaTOreHeTnYH1x ocooamsocTeit CC3y xXIHOK y nepumeronaysi 3 AMK y nprdpoHTOBOMY MICTI.

Martepianu Ta MeToam. Y 10CIIXKEHHI B39/10 y4acTb 49 XIHOK y nepuMeronaysi: rpyna | — 26 xXiHok 6e3 HaAMIPHVX MEHCTPYa/bHVX BTPaT, rpyna
Il — 23 xiHkK 3 AMK. B1BUYEHO Taki NoKa3HWKM, K iHaekc macu Tina (IMT), 6anbHa ouiHKa 3a Wwkasoto KynepMaHa Ta piBeHb TPUBOXHOCTI Ta CTpecy,
MOKa3HMKM NINIAHOrO Ta BYrneBoAHOro 0OMiHy, C-peakTreHnii 6inok (CPE).

PesynbTaTtun. Taxi 3miHHi, 9k IMT, Wwkana Kynepmara, MetabonivHi mapkepu Ta CPB 6ynn maiixe nodioHUMK B AOCTIDKYBaHMX rpynax. [poTe piBeHb
TPVIBOXHOCTI Ta CTPeCy OyB 3HaYHO BULLIMM Y XXIHOK 3 AMK. MokasHuK IMT npogeMoHcTpyBas cnabky abo NoMipHy kopenauiio 3 iHaekcom HOMA, KoH-
LEeHTPaLLieto iHCyNiHy B kpoBi Ta CPB. baratosuMipHa norictuyna perpecia nigreepanna 38'a30k Mixx AMK 1a 6a/16HOI0 OLIHKOIO 3a LWKanoo Ternopa.
BucHoBOK. Y XiHOK Yy nNepumeHonaysi 3 AMK 6yno BuaBneHo nigBuLeHvii 6an 3a wkanoto Cnindeprepa, Wkanoo Ternnopa 1a Wkanoo CrnpuiHAT-
Ta cTpecy. JloricTnyHa perpecia niareepania 38’30k Mixx AMK Ta 6an10M 3a WKano TPMBOXHOCTI Ternopa. BctaHoBAEHW NopyLEeHN A NCUXono-
FIYHWUT CTATYC XXIHOK MOXE OYTH LiiHHVUM AOMOBHEHHAM 40 NPOrpam 60pOTLOM 3i CTapiHHAM Mif Yac BiliHN.

JocnigkerHa NposeaeHo BIANOBIAHO A0 NPUHLMMIB [enbCiHCHKOT Aeknapallil. [pOTOKON AOCIAXKEHHS CXBaNEHO MICLIEBUM KOMITETOM 3 TUKM
3aKNaay-y4acHrKa. Ha npoBeaeHHs AOCNIAXEHb OTPYMEHO IHPOPMOBAHY 3rOAY NALEHTOK.

ABTOPW HE 3aaBUNN NPO KOHMAIKT iIHTEpeciB.

KntouoBi cnoBa: ceplieBO-Cy/IViHHI 3aXBOPIOBAHHS, MEHOMay3a, aHOMa/bHI MaTKOBI KDOBOTEUI, CTPEC BOEHHOIO Yacy.

Introduction

M enopause is a milestone that induces age-
ing and several systemic disorders. The
manifestation of cardiovascular disease (CVD) in
women typically occurs during a specific period of

life, the menopausal transition. Arterial hyperten-
sion, tachycardia, and arrhythmia are typical of
early menopausal disorders. Autonomic imbalance
with dominant sympathetic regulation contributes
to elevated blood pressure (BP) [11]. The fetal
programming hypothesis states that low birth
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weight is a risk factor for CVD and other diseases
of adult life. The weak point of this hypothesis is
the absence of differentiation between a small pre-
mature baby and fetal growth restriction. How-
ever, great obstetric syndromes like preeclampsia,
fetal growth restriction, and stillbirth alter mater-
nal health. The risk of arterial hypertension, coro-
nary heart disease, and brain stroke is 9 times high-
er in women after preeclampsia [5,10]. The
pathogenic scenario of CVD includes metabolic
syndrome, chronic inflammation, atherogenic vas-
culopathy, endothelial malfunction, and oxidative
stress [7]. Hyperandrogenicity is a trigger for dia-
betes mellitus type IT and CVD [9]. Premenstrual
syndrome is also an evident risk factor for CVD.
The mechanism providing the link between pre-
menstrual syndrome and CVD may be a malfunc-
tion of the renin-angiotensin-aldosterone system
[4]. Therefore, several gestational complications,
gynecological, and internal diseases could accele-
rate the manifestation of CVD even before meno-
pause.

Abnormal uterine bleeding (AUB) unites a wide
group of pathologies that occur at any age beginning
from puberty. AUB in perimenopausal women could
capture an unsolved problem transferred from repro-
ductive age, or it may be initially developed during
early ageing [ 13]. The consequences of AUB on over-
all health are well understood. The link between in-
sulin resistance, endometrial hyperplasia, and uter-
ine cancer is obvious. The disaster settings during
wartime negatively affect the health of women.
Kharkiv is a frontline city in Ukraine. Recently, the
elevated level of dyslipidemia among internally dis-
placed women of postreproductive age was found
there [8]. Therefore, the increased manifestation of
metabolic syndrome is a factor for CVD develop-
ment. Wartime stress associated with increased sym-
pathetic activity probably contributes to the pro-
gression of the disease [6]. The issue about the
possible role of stressogenic environment on the
pathogenesis of CVD in perimenopausal women has
not been addressed yet.

The aim of the study is the search for the possible
pathogenic peculiarities of CVD in perimenopausal
women with AUB in a frontline city.

Materials and methods of the study
The cross-sectional study was carried out. The

recruitment of the study was performed among pa-
tients who had visited the outpatient department for
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a preventive checkup or were admitted due to AUB
to the gynecological department of Kharkiv Mu-
nicipal Perinatal Center between 1 March 2024 and
31 May 2025. Patients were selected randomly. The
technique of automated numbers was used.

The 49 perimenopausal women were enrolled in
the study. The study population was divided into
two groups. The 26 women without excessive men-
strual loss were included in Group I. The 23 women
with AUB were involved in Group II.

The eligible participants were informed about the
methodology of the study, its aims, objectives, indi-
cations, and possible complications before inclusion
in the study.

The exclusion criteria were preexisting medical dis-
orders such as diabetes mellitus type I, diabetes mel-
litus type 11, thyrotoxicosis, rheumatic disease, ma-
lignancy, etc.

Women with AUB did not have any indications
for a hysterectomy. The treatment was performed via
hysteroscopy. The levonorgestrel-containing intra-
uterine devices were inserted after hysteroscopy in
all cases. The study report was compiled as per the
STROBE guidelines [2].

The variables of body mass index (BMI), heart
rate (HR), and BP were measured at inclusion. The
menopausal Cooperman’s score and psychological
tests were assessed. Anxiety and stress levels in the
study groups were measured using psychological di-
agnostic methods to assess the women’s psycho-
logical and emotional state [15]. The study used
these methods:

— Spielberger’s scale of personal and reactive
anxiety, where an indicator of up to 30 points corre-
sponds to a low, from 31 to 44 points to a moderate,
and over 45 points to a high level of anxiety;

— Taylor’s anxiety measurement, where a total
score of 40—50 points is considered an indicator of
a very high level of anxiety; 25—40 points indicates
a high level of anxiety; 15—25 points indicates an
average (with a tendency to high) level; 5—15 points
indicates an average (with a tendency to low) level;
0->5 points indicates a low level of anxiety;

— Perceived stress scale (PSS), where a score of
more than 32 points corresponds to a high level of
stress.

Biochemical studies were performed on a Cobas
6000 analyzer (Roche Diagnostics, Switzerland).
The entire study population was tested for serum
triglycerides (TG), total cholesterol (CHC), high-
density lipoprotein cholesterol (HDL cholesterol),
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Table 1
The variables of BMI, Cooperman’s score, carbohydrate and lipid metabolism, CRP, AC/DC, and
psychological tests
Variable, units “23:5:{::' Frequency| Mean,p Std. deviation | Minimum Maximum
Normal 26 2977 43 25 46
BMI AUB 23 30.22 4.39 25 41
p=0./190
Normal 26 26.96 97 11 40
Cooperman’s score, points AUB 23 29.83 6.28 19 40
p=0.2318
Normal 26 3.25 19 0.74 73
HOMA index AUB 23 2.89 1.45 115 6.2
p=0.4642
Normal 26 12.91 6.47 3.46 2544
Insulin, 1U AUB 23 11.8 5.67 47 234
p=0.5286
Normal 26 55 073 3.98 706
Glucose, mmol/l AUB 23 57 077 465 8.47
p=0.3557
Normal 26 1.92 2.09 03 8.02
CRP, mg/I AUB 23 3.48 4.35 0.6 175
p=0.1098
Normal 26 4.03 0.95 2.56 57
LDL, mmol/I AUB 23 3.87 1.01 1.81 59
p=0.5706
Normal 26 1.59 0.38 1 2.39
HDL, mmol/l AUB 23 178 0.44 114 271
p=01115
Normal 26 0.62 073 0.27 4.08
VLDL, mmol/l AUB 23 0.5 017 0.25 1.02
p=0.4456
Normal 26 1.2 0.53 0.66 2.81
TG, mmol/l AUB 23 1.21 0.49 0.55 2.96
p=0.9459
Normal 26 6.03 1 4.28 759
TCH, mmol/l AUB 23 6 118 437 8.3
p=0.9237
Normal 26 2.96 1.06 1.25 592
Al AUB 23 25 0.87 0.86 477
p=0.1062
Normal 26 8.67 2.57 4.25 14.44
AC, ms AUB 23 8.7 3.55 4.44 1744
p=0.9729
Normal 26 8.8 2.45 511 13.58
DC, ms AUB 23 8.53 312 4.53 1713
p=0./362
) Normal 26 3015 3.08 24 36
Sgﬁgerger scale score, AUB 23 4248 3] 38 47
p<0.0001
Normal 26 23.88 4.96 15 38
Taylor scale score, points AUB 23 42 .91 268 39 48
p<0.0001
) Normal 26 20 577 14 37
gg_‘rﬁteswved stress scale score, AUB 23 3474 558 3 44
p<0.0001
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Table 2

The linear correlation between BMI, Cooperman’s score, variables of carbohydrate metabolism, CRP, Al, AC/
DC, anxiety, and stress scales score

. o ) 50| @ @
, £Lg 58| £ 2| 3 Bs| 80|23,
Variables OB S BMI g < 7 § CRP | Al | AC | DC | 2, 5 9 g w8
5g° S| 3| £ | & 25| 37| 8g”
Or € T nao | = 3
- Correlation 1 01 | 036 | 032 | 018 [ 044 | -019 | ON | 014 | 009 | 008 | O
P 0515 | 0012 | 0025|0224 |0002| 02 |0442| 033 |0527| 0601 | 0513
Cooperman’s | Correlation | 01 1 -005 | -004 | 002 | 017 | 003 |-028|-025| 021 | 019 | O
score P 515 0731 | 0764 | 0.885|0.252|0.852 | 0055|0083 | 0156 | 0.2 | 0.444
A i Correlation | 036 | -005 1 095 | 062 | 049 | 01 | -02 | -016 | -003 | -015 | -0.24
P 0012 | 0731 <0.001 | <0.001[<0.001| 0479 | 0173 | 0.273 | 0831 | 0317 | 0103
. Correlation | 0.32 | -004 | 0.95 1 044 | 05 | 008 | -017 | -013 | -003 | -012 | -0.24
P 0025 | 0764 | <0.001 0.002 [<0.001| 0576 | 0.255 | 0.361 | 0.865 | 0.422 | 0.096
Correlation | 018 | 002 | 0.62 | 0.44 1 0.28 | 003 | -013 | -01 | 016 |-003 | -0.04
Glucose p 0.224 | 0885 | <0.001 | 0.002 0048 | 0.847 | 0364 | 0436 | 0265 | 085 | 0791
o Correlation | 0.44 | 017 | 049 | 05 028 | 1 |-007|-015|-012 | 018 | 013 | -005
p 0002 | 0.252 | <0.001 | <0.001 | 0048 061 | 0303|0429 | 021 | 0374 | 073
N Correlation | -019 | 003 01 008 | 003 | -007 | 1 007 | 002 |-023 |-028 | -023
p 02 | 0852 | 0479 | 0576 | 0.847 | 061 0646 | 0879 | 0M9 | 0055 | 0109
e Correlation | 01 | -028 | -02 | -017 | -013 | -015 | 007 | 1 | 0.96 | -007 | 003 | -0.02
P 0442 | 0055 | 0173 | 0255 | 0364 | 0.303 | 0646 <0.001| 0653 | 0.833 | 0.871
o Correlation | 014 | -025 | -016 | -013 | -OM | -012 | 002 | 0.96 | 1 |-006| 004 | -005
P 033 | 0083 | 0273 | 0361 | 0436 | 0.429 | 0.879 |<0.001 066 | 0776 | 0738
Spielberger | Correlation | 009 | 021 | -003 | -003 | 016 | 018 |-0.23|-007 |-006| 1 |0.82]| 076
scale score P 0527 | 0156 | 0831 | 0865 |0265| 021 | 0119 | 0653 | 066 <0.001| <0.001
Taylor scale | Correlation | 008 | 019 | 015 | -012 | -003 | 013 |[-0.28| 003 | 004 | 0.82 | 077
score P 0601 | 02 0317 | 0422 | 0.85 | 0.374 | 0.055 | 0.833 | 0.776 |<0.001 <0.001
Perceived Correlation 01 on -0.24 | -024 | -004 | -005 | -0.23 | -002 | -005 | 0.76 | 0.77 1
stress scale
score P 0513 | 0444 | 0103 | 0096 | 0791 | 073 | 0109 | 0.871 | 0738 |<0.001|<0.001

low-density lipoprotein cholesterol (LDL choles-
terol), and very-low-density lipoprotein (VLDL
cholesterol). The concentrations of TG and CHC
were studied by the colorimetric enzymatic method,
and HDL cholesterol was investigated by the co-
lorimetric enzymatic method with pre-precipitation
of LDL cholesterol and chylomicrons. The athero-
genic index (AI), which reflects the ratio of athero-
genic (CHD and LDL cholesterol) and antiathero-
genic (HDL cholesterol) fractions of cholesterol was
also calculated. The levels of glycemia and insulin on
an empty stomach were detected with subsequent
calculation of the HOMA index. C-reactive protein
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(CRP) as a marker of chronic inflammation was in-
vestigated.

The assessment of the heart rate variability
(HRV) was performed. The study used the Cardio-
lab (KHAI-Medica Research Center, Ukraine) for
the detection of AC (acceleration capacity) and DC
(deceleration capacity) variables via electrocardio-
graphy.

Statistical analysis was conducted with IBM
SPSS Statistics version 28.0. Armonk, NY: IBM
Corp. Numeric variables were reported as means
with standard deviations, while categorical data
were summarized using frequencies and percentages.
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Table 3

Multivariate logistic regression model with Taylor scale score

Parameter Urés;ae?f?g;?qitz:d Ségg?f?gfgﬁfg Standard ; 95% confidence interval for B
Model B Beta error P lower bound | upper bound
(Constant) 17.21 9.86 174 09 -2.81 3723
BMI -0.06 -0.03 018 -034 | 733 -0.43 0.3
Cooperman’s score 0.05 0.04 0.07 078 | 443 -0.08 019
HOMA index 0.86 014 132 065 517 -1.82 3.55
Insulin -015 -0.09 0.32 -046 | 649 -0.81 0.51
Glucose -1.89 -014 1.04 -1.81 078 -4 0.23
CRP 0.06 0.02 0.22 027 | 789 -0.39 0.51
Al -0.47 -0.04 0.6 -0.77 | 445 -1.69 0.76
AUB 1114 0.54 2.72 409 | <001 561 16.67
AC 0.36 on 0.54 067 | 509 -0.74 1.46
DC -0.04 -0.01 0.59 -006 | 949 -1.23 116
Spielberger scale 032 0.21 019 17 | 098 -0.06 07
Loreened stress 027 0.23 014 195 | 058 001 0.55

Normality of numeric variables was evaluated using
skewness and histograms. Independent sample
t-tests were used to compare numeric variables that
were normally distributed. Variables that were not
normally distributed were analyzed using the
Mann—Whitney U-test. Chi-square (or Fisher’s
exact test) was used to compare categorical variab-
les. Fisher’s exact test (for 2x2 tables only) was used
as a significance test for qualitative data. For multi-
variate analyses, logistic regression analysis with an
input model was used. Sample size was determined
at a 95% confidence level with a 5% margin of error.
A p-value below 0.05 indicated statistical signifi-
cance.

The Bioethics Committee of the Kharkiv National
Medical University approved the study protocol,
No035.024p. All patients who met the inclusion crite-
ria gave written informed consent to participate in
the investigation.

Results

The mean age of the patients was 49.6+2.8 years
in Group I and 50.2+3.6 years in Group II (p>0.05).
The systolic BP was 145.4+14.6 mm Hg in Group I
and 148.5+18.3 mm Hg in Group II (p>0.05). The
diastolic BP was 89.6+18.1 mm Hg in Group I and
92.1+14.6 in Group IT (p>0.05). The variables of HR
were 80.4%19.5 and 81.6£15.8 in the same groups,
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respectively (p>0.05). The patients in Group II had
several gynecological pathologies: endometrial hy-
perplasia — 7 (29.16%), small uterine myoma —
6 (24.0%), adenomyosis — 5 (20.83%), and endome-
trial polyps — 5 (20.83%). The data thus obtained
showed that the variables of BMI, Cooperman’s
score, carbohydrate, lipid metabolism, CRP, and
AC/DC did not differ significantly between the
study groups (Table 1). However, the level of anxi-
ety and stress variables was significantly higher in
women with AUB in Group I1.

The study revealed the linear correlation between
several observed parameters (Table 2). The variable
of BMI demonstrated weak or moderate correlation
with HOMA index (r=0.36, p=0.012), insulin
(r=0.32, p=025), and CRP (r=0.44, p=0.002). The
moderate correlation between insulin and CRP was
found (r=0.5, p<0.001). The weak positive correla-
tion was detected in the pair: glucose vs CRP
(r=0.28, p=0.048). CRP had a moderate relationship
with HOMA index (r=0.49, p<0.001). However, no
relationship was found between psychological tests,
variables of HRV, Al, and other parameters.

The multivariate logistic regression detected the
link between AUB and the Taylor scale score (Table 3).
The model itself was meaningful. The different models
showed a coupling between BMI and CRP (t=4.55,
p<0.001), BMI and AI (t=2.24, p=0.031).
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Discussion

The difference in the score by Spielberger, Taylor,
and perceived stress was detected in perimenopausal
women without excessive menstrual blood loss and
AUB. Probably, an increased level of stress contri-
buted to the development of AUB, or AUB itself sti-
mulated stress-induced psychological maladapta-
tion. The spectrum of pathologies associated with
AUB and the investigations performed did not allow
us to find a solution.

The psychological tests did not reveal any rela-
tionship to metabolic parameters, HRV variables, or
CRP. The study did not find that AUB plays a pre-
dictive role in CVD. The differences in carbo-
hydrate, lipid metabolism, and CRP were not de-
tected in the perimenopausal women with or
without AUB. However, the findings support a con-
ventional point of view on the pathogenesis of CVD
[14]. The relationship between carbohydrate, lipid
metabolism, chronic inflammation, and BMI in pe-
rimenopausal women was found.

War ruins all hope for healthy ageing. Wartime
stress was a real disaster for the population of front-
line cities [3]. The level of anxiety and perceived
stress was significantly higher in perimenopausal
women with AUB [1]. Therefore, AUB increased the
level of stress. Probably, this circumstance should be
considered in the process of clinical algorithms de-
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velopment for safe and healthy menopause. This re-
sult cannot address the issue of the initial event in
the pathogenic scenario of ageing. AUB decreased
the resistance to stress.

The limitation of the study was the small number
of the study population. Thus, the analysis between
residents of Kharkiv and internally displaced per-
sons was not performed. The AC/DC variables did
not demonstrate any significance. Since increased
activity of HRV associated with the sympathetic
branch of autonomic function is known in perimeno-
pausal women, further studies should use different
parameters of HRV [1]. The prospect is multicenter
research for the investigation of the role of stress in
CVD and AUB.

Conclusion

The increased Spielberger scale score, Taylor scale
scores, and perceived stress scale score were found in
perimenopausal women with AUB. The logistic re-
gression supported the link between AUB and the
anxiety Taylor scale score. The detected peculiarities
could be a valuable addition to anti-aging in war.

The further prospect is the possible implementa-
tion of the findings into health care strategies among
perimenopausal women in Ukraine.
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