UDC: 616.12-008.331.1-055.25-084
DESIGNING AN IMPROVED PREVENTIVE ALGORITHM FOR
ARTERIAL HYPERTENSION IN WOMEN OF CHILDBEARING AGE

Dilbar Bakhriddinovna Rakhmatova - Associate Professor, Department of Internal
Diseases in Family Medicine, Bukhara State Medical Institute
named after Abu Ali ibn Sina, PhD
orcid.org/0000-0002-7321-3248
ABSTRACT. Arterial hypertension remains one of the most widespread and
socially significant chronic non-communicable conditions, contributing to the
development of cardiovascular complications and reduced functional capacity in
the population. In recent years, rising hypertension rates among women of
reproductive age have garnered particular attention. This trend is closely linked to
hormonal fluctuations, metabolic disturbances, and psycho-emotional influences.
Effective prevention of arterial hypertension in this population requires a
comprehensive and individualized strategy that accounts for reproductive health,
lifestyle patterns, and accompanying risk factors. The purpose of this study is to
design an improved algorithm aimed at strengthening preventive measures for the
early identification and prevention of arterial hypertension in women of fertile age.
The research includes an analysis of the pathogenetic mechanisms of hypertension,
evaluation of hormonal status and metabolic abnormalities, as well as social and
behavioral determinants that influence blood pressure. The proposed algorithm is
intended to optimize the preventive care system and enhance the efficiency of

medical surveillance among women in this demographic group.
Keywords: arterial hypertension, women of reproductive age, prevention,

risk factors, metabolic syndrome, hormonal status, algorithm.
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AHHOTAIMUSA. AprepuanbHas TUIIEPTEH3Us 0CTAeTCsl OJTHUM U3 HanboJiee
pacIpoCTpaHEHHBIX M COIUAIbHO 3HAYMMBIX XPOHUYECKUX HEUH(PEKIHOHHBIX
3a00yieBaHUM, CITIOCOOCTBYIOIINX PA3BUTHIO CEPACYHO-COCYUCTHIX OCIOKHEHUN U
CHIKEHUIO (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH HaceneHus. B mociiemnue Tojsl
0co00€ BHHMMaHHE TMPHUBIEKAET POCT YAaCTOThl TUMEPTOHUU CPEAU KEHIIUH
PENPOIYKTUBHOTO BO3pacTa. JTa TEHICHIMS TECHO CBA3aHA C TOPMOHAIBHBIMU
KOJICOAHHMSIMU, META0OJWYECKUMH HAPYIICHUSMA H  TICHXOAMOIIMOHATLHBIMHU
(dakropamu. DpdexTuBHas npoUIakTUKa apTepUaTbHON TMIEPTEH3UU B JaHHOU
rpyImIe HaceJaeHus TpeOyeT KOMIUIEKCHON Y WHIWBHTyTM3UPOBAHHON CTPATETHH,
YYHUTBIBAIOIICH PENMPOIYKTUBHOE 370pOBbE, O0pa3 KU3HU U COIyTCTBYIOITUE
daktopel  pucka. Llempl0 JaHHOTO HWCCACAOBAHMS  SBISIETCS  pa3paboTka
yCOBEPIIIEHCTBOBAHHOTO aNTOPUTMA, HaIPaBJICHHOTO Ha YCUJICHHE
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NpOoPUIAKTUYECKUX MEp IO pPAHHEMY BBIABICHHIO U TPEIYIPEKICHUIO
apTepHaNbHON TUIEPTEH3UU y KEHIIMH (PepTUIbHOro Bo3pacrta. MccienoBanue
BKJIIOYAET aHAIM3 TMATOTEHETHYECKHX MEXaHU3MOB THIEPTOHHH, OLEHKY
TOPMOHAJIBHOTO CTaTyca U METa0OJMYECKUX HAPYUICHH, a TaK)Ke COIMATBbHBIX U
MOBEICHYECKUX  JICTEPMUHAHT, BIUAIOIIMX Ha apTepUAIbHOE  JaBJICHUE.
[IpennoxxeHHbIN aITOPUTM pU3BaH ONITUMHU3HPOBATH CUCTEMY
NpOPUIAKTUYECKOM TOMOIIM U MOBBICUTh 3(PPEKTUBHOCTb MEIULIMHCKOTO
HaOI0ICHNS 32 JKEHITMHAMH JaHHOW JeMOTrpaduIecKoi rpyIbl.

KiroueBbie cjaoBa: apTepHualibHas TUIIEPTCH3US, KCHIIUHBI
PETNPOAYKTUBHOTO BO3pacTa, MpOoQIaKTHKa, (PAKTOPBI pHCKa, METaOOIMYSCKHA
CUHAPOM, TOPMOHAJILHBIN CTAaTyC, aJITOPUTM.

Introduction. Arterial hypertension (AH) is one of the most widespread
chronic non-communicable diseases of modern times and remains a leading cause
of morbidity, disability, and mortality worldwide [1,2]. According to the World
Health Organization (WHO), more than 1.2 billion people suffer from
hypertension, and a significant proportion of them do not receive timely diagnosis
or adequate treatment [3].

Particular concern is associated with the increasing prevalence of arterial
hypertension among women of fertile (reproductive) age [4]. In this population, the
disease often presents covertly, masking itself as physiological or hormonal
fluctuations related to the menstrual cycle, pregnancy, or the postpartum period.
The presence of hypertension during reproductive years increases the risk of
preeclampsia, cardiovascular complications, metabolic syndrome, and adversely
affects a woman’s reproductive health [5].

Despite the availability of modern diagnostic and therapeutic methods, the
effectiveness of preventive measures among women of reproductive age remains
insufficient [6]. This is largely due to the absence of a comprehensive and
individualized approach that considers hormonal status, metabolic characteristics,
and socio-behavioral risk factors.

In this context, the development of a scientifically grounded algorithm to
improve the prevention of arterial hypertension in women of fertile age is highly
relevant. Such an algorithm should aim at the early detection of blood pressure
regulation disorders, correction of risk factors, and enhancement of the quality of
clinical follow-up [7].

Aim of the study. To develop a scientifically substantiated algorithm for
improving the prevention of arterial hypertension in women of reproductive age,
aimed at the early identification of risk factors, pathogenetic disturbances, and
increasing the overall effectiveness of preventive interventions.

Results and analysis of the study. Arterial hypertension (AH) remains one
of the most common chronic non-communicable diseases that substantially affects
public health [1]. In recent years, there has been a steady increase in the prevalence
of hypertension among women of reproductive age, which is associated with
lifestyle changes, stress-related influences, and disturbances in hormonal and
metabolic balance [2,3].
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The issue of preventing arterial hypertension in women of childbearing age
is particularly relevant, as elevated blood pressure during this stage of life
increases the risk of pregnancy complications, preterm birth, and the development
of cardiovascular diseases later in life.

Modern medical practice necessitates the creation of scientifically grounded
algorithms aimed at the early identification of risk factors, assessment of hormonal
status, metabolic abnormalities, and lifestyle modification. The development of an
improved prevention algorithm for AH in women of reproductive age will enhance
the effectiveness of clinical follow-up and improve reproductive and
cardiovascular health outcomes.

To further advance the research and improve preventive strategies for
arterial hypertension among women of fertile age, the correlation between obesity
and blood levels of endothelin-1 (ET-1), as previously identified, and their
relationship with 24-hour systolic (SBP) and diastolic blood pressure (DBP) was
examined (Table 1).

Table 1. Correlation of Obesity and Blood ET-1 Levels with 24-hour SBP
and DBP in Women of Reproductive Age

Criteria Mean 24-hour SBP Mean 24-hour DBP
Obesity 0,6 0,54
Endothelin-1 0,85 0,72

According to Table 1, a moderate positive correlation was observed between
obesity and mean 24-hour systolic blood pressure (SBP) (r = 0.6), as well as
between obesity and mean 24-hour diastolic blood pressure (DBP) (r = 0.54). A
strong direct correlation was found between ET-1 levels and mean 24-hour SBP (r
= 0.85), as well as between ET-1 and mean 24-hour DBP (r = 0.72).

This finding represents a key component of our study, confirming that in
women, an increase in BMI and obesity is accompanied by a pathogenetically
determined rise in blood ET-1 levels and an organic elevation of both systolic and
diastolic blood pressure as a response to endothelial dysfunction.

To further verify this association, we examined the correlation between
mean 24-hour SBP and DBP with mean daytime and mean nighttime SBP (Table
2).

Table 2. Correlation Between Mean 24-hour SBP/DBP and Mean Daytime
and Mean Nighttime SBP

Criteria Mean Daytime SBP Mean Nighttime SBP
Mean 24-hour SBP 0,98 0,70
Mean 24-hour DBP 0,98 0,67

According to the data presented in Table 2, a strong positive correlation was
observed between mean 24-hour systolic blood pressure (SBP) and mean daytime
SBP (r = 0.98), as well as between mean 24-hour SBP and mean nighttime SBP (r
= 0.70). A strong direct correlation was also identified between mean 24-hour
diastolic blood pressure (DBP) and mean daytime SBP (r = 0.98), while a
moderate positive correlation was noted between mean 24-hour DBP and mean
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nighttime SBP (r = 0.67). These findings indicate that the increase in mean 24-
hour SBP and DBP is primarily associated with changes in mean daytime SBP,
highlighting the significant contribution of daytime hemodynamic load to overall
blood pressure levels.

Based on the primary objective of our study, it is important to highlight the
following findings: among the 172 women examined, 65 (37.7%) had high-normal
blood pressure, 90 (52.3%) were diagnosed with stage 1 arterial hypertension, and
17 (10%) had stage 2 arterial hypertension. It was noted that blood ET-1 levels
corresponded to a low-risk range even in individuals with high-normal blood
pressure, to a moderate-risk range in those with stage 1 hypertension, and to a
high-risk range in women with stage 2 hypertension.

Specifically, although 9 out of 14 women in Group 1 demonstrated high-
normal blood pressure, 2 women in Group 2 and 4 women in Group 3 had stage 1
hypertension, while 1 woman in Group 3 had stage 2 hypertension. Nevertheless,
the mean ET-1 concentration in these 16 women (9.3%) remained within the
optimal threshold.

Thus, among the 172 women, only 16 had ET-1 levels within the optimal
range, while 56 were within the low-risk range. This indicates that persistent
arterial hypertension is likely to develop in 100 women (58%) of reproductive age.

At the same time, coordinated and improved preventive interventions could
help prevent the development of arterial hypertension in only 72 (42%) women.
Therefore, at the final stage of our research, the following algorithm was
developed (Fig. 1).

Fig. 1. Algorithm for Optimizing the Prevention of Arterial Hypertension in
Women of Reproductive Age

Algorithm for the prevention of arterial
hypertension in women of reproductive age
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Expected effectiveness:

1. Reduce cardiovascular diseases and their complications by up to 87%

2. Increase the ability to predict cardiovascular risk

3. Strengthens reproductive potential

4. Creates conditions for safe pregnancy planning and prevention of preeclampsia

Expected effects:
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1.Allows reducing the development of cardiovascular diseases and their
complications by up to 87%

2. Increases the ability to predict cardiovascular risk

3. Strengthens reproductive potential

4. Creates conditions for safe pregnancy planning and prevention of
preeclampsia

This algorithm enables the prevention of early complications of arterial
hypertension in women of childbearing age by reducing morbidity, disability, and
mortality, while ensuring high treatment effectiveness through the improvement of
women’s quality of life. Strengthening reproductive potential — meaning the
normalization of blood pressure and the correction of endothelial dysfunction in
women over 35 years of age — creates favorable conditions for safe pregnancy
planning and the prevention of preeclampsia. Integrating this program into the
outpatient care system will enhance the efficiency of inpatient services, reduce
overall healthcare costs, and improve cardiovascular risk prediction through the
use of endothelin-1 as a biomarker and 24-hour ambulatory blood pressure
monitoring (ABPM).

According to publicly available data, the population of the city of Bukhara is
approximately 280,000 people. Applying the general proportion of women of
reproductive age to the female population of Bukhara, it can be assumed that their
number is around 100,000-140,000. The precise number of women of childbearing
age in Bukhara requires official statistical sources; however, based on national
demographic data for Uzbekistan, this estimate is reasonable.

Arterial hypertension in women of reproductive age occurs in approximately
5-10% of cases, according to various sources, and represents a significant risk
factor for cardiovascular complications.

If an average family polyclinic supervises around 6,500 women of
reproductive age, and 10% of them—approximately 650 women—may develop
arterial hypertension, then the use of the preventive algorithm may help protect
about 272 women (42%) from hypertension-related complications. Likewise, if the
total number of reproductive-age women in the region is around 140,000, and
14,000 of them (10%) may develop arterial hypertension, the implementation of
the preventive algorithm could reduce cardiovascular complications in
approximately 5,860 women (42%).

If preventive examinations conducted every six months help prevent
hypertension-related complications in 42% of the population at risk, then within
one year, this cumulative effect may reach as high as 84%.

Conclusion. Arterial hypertension in women of reproductive age represents
a significant medical and social challenge in modern healthcare. Hormonal,
metabolic, and psycho-emotional factors have a substantial impact on the
development of the disease, often contributing to its latent course and delayed
diagnosis. The analysis conducted in this study demonstrated that hypertension
during reproductive years frequently develops against the background of metabolic
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syndrome, insulin resistance, and hormonal imbalance, which increases the risk of
cardiovascular complications and impairs reproductive health.

The developed algorithm for optimizing the prevention of arterial
hypertension 1s aimed at the early identification of predisposing factors,
assessment of hormonal and metabolic status, and determination of psychosocial
influences affecting blood pressure levels. The algorithm incorporates a
comprehensive set of measures for creating individualized recommendations,
including lifestyle modification, dietary correction, increased physical activity, and
regular medical follow-up.

Implementation of this algorithm in clinical practice will enhance the
effectiveness of preventive programs, reduce the prevalence of arterial
hypertension among women of reproductive age, improve their quality of life, and
contribute to the preservation of reproductive and cardiovascular health in this
population group.
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