ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 3 (97)

DOI 10.26724/2079-8334-2026-3-97-146-151
UDC 618.36-008.64:616-073.432.19

Sirajli U.M.
Azerbaijan Medical University, Baku, Azerbaijan

PROGNOSTIC ROLE OF DOPPLER METRY AND MORPHOLOGICAL PARAMETERS
IN EARLY AND LATE FETOPLACENTAL INSUFFICIENCY

e-mail: ulviyyasiracli@gmail.com

Fetoplacental insufficiency is an important cause of fetal growth restriction and adverse perinatal outcomes, particularly
when it develops early in pregnancy. A prospective cohort study conducted in 20232025 included 205 pregnant women aged 20—
40 years: 85 with early-onset fetoplacental insufficiency, 65 with late-onset disease, and 55 controls. Early-onset insufficiency was
characterized by higher uterine and umbilical artery pulsatility indices and a lower cerebroplacental ratio than late-onset discase
and control pregnancy. Placental weight and chorionic villous area were reduced, whereas dystrophic changes were more frequent.
Newborns in the early-onset group had lower birth weight and Apgar scores and showed more pronounced metabolic and
coagulation abnormalities. Combined assessment of Doppler indices, placental morphology, and neonatal parameters may improve
risk stratification and prediction of adverse perinatal outcomes.

Key words: fetal growth restriction, placental dysfunction, Doppler ultrasound, cerebroplacental ratio, placental
morphology, perinatal outcomes.

Cipaxxau Y.M.

MNPOITHOCTHUYHA POJIb JOHNIIJIEPOMETPII TA MOP®OJIOTTUYHUX ITAPAMETPIB
P PAHHIU TA HI3HIN ®ETOIJIALIEHTAPHINA HEJOCTATHOCTI

deToIUIALICHTapHA HENOCTATHICTD € BaXKIMBOKO IPUYHHOIO 3aTPUMKHU POCTY IUIOZA Ta HECHPUSTIMBUX MEPUHATAIBHUX
HACIIi/IKiB, 0COOJIMBO 32 PAHHLOI'O PO3BHUTKY MATOJIOTIYHOTO MPOIECy. Y MPOCHEKTUBHE KOropTHE mociimkents 2023-2025 pp.
BKiroueHo 205 BaritHux y Bimi 20—40 pokis: 85 i3 paHHBOIO, 65 i3 Mi3HKOIO (PETOIUTAIIEHTAPHOIO HEAOCTATHICTIO Ta 55 KIHOK
KOHTpOJbHOI rpynu. [Ipu panHiil (opMi BUSBICHO BHII iHACKCH MyJbCalii MaTKOBUX apTepiil Ta apTepil MymoBHHU i HIDKYE
HepeOpoIUIalieHTapHe CIIiBBIIHOIIEHH. Maca IulalleHTH Ta IUIOIA XOpialbHUX BOPCHHOK OyJIM 3HMDKEHI, a JUCTPOQIuHI 3MiHI
TPAIULUTHCS YacTimie. Y HOBOHApOUKEHMX BiI3HAYaNIMCs MEHINA Maca TiTa, HKYi ITOKA3HUKH 3a IIKAJIOI0 Amrap Ta OLTbII
BUpaXeH1 MeTa0OoIIiYHI i KoaryssiiiiHi mopyuieHHs. KoMiuiekcHa oniHka A0IepOMETPHYHHX, MOP(OIOTIYHUX Ta MEPHHATATBHAX
MOKa3HMKIB MOXKE MiJBUIIUTH TOYHICTh CTpaTH(iKanil pu3uKy i IPOrHO3yBaHHS HECIPUSTINBUX HACITIKIB.

KnrouoBi cioBa: 3arpuMka pocTy InIofa, IUIaleHTapHa JAUCQYHKINA, Jomieporpadis, nepeGporuaneHTapHe
CHIBBiIHOUICHHS, MOP(OJIOTis IIALEHTH, IEPUHATAIBHI HACIIAKH.

Fetal growth restriction (FGR) remains one of  placental vascular resistance and fetal circulatory
the major challenges in contemporary perinatal adaptation. Several works demonstrated the potential
medicine and is closely associated with placental value of cerebroplacental and umbilicocerebral ratios
dysfunction and an increased risk of adverse maternal for predicting perinatal outcomes in pregnancies
and perinatal outcomes. Impaired placental complicated by FGR, the other researchers reported
development and uteroplacental perfusion may result an association between different Doppler parameters
in insufficient fetal oxygen and nutrient supply, and adverse neonatal outcomes in late-onset FGR [2,
contributing to abnormal fetal growth and increasing 15]. More recent evidence also indicates that specific
the risk of perinatal morbidity and mortality. Early characteristics of middle cerebral artery Doppler may
identification of pregnancies at increased risk is provide additional information for predicting adverse
therefore essential for appropriate surveillance and neonatal outcomes [6].

timely obstetric management [9, 14]. In addition to Doppler assessment, growing
FGR represents a heterogeneous condition with attention has been paid to angiogenic biomarkers as
considerable differences in its clinical presentation, potential indicators of placental dysfunction.

severity, and prognosis depending on gestational age Alterations in placental growth factor (PIGF), soluble
at onset. Early-onset FGR is generally associated with fms-like tyrosine kinase-1 (sFlt-1), and the sFlt-
more pronounced placental dysfunction and may be 1/PIGF ratio have been investigated in pregnancies
accompanied by progressive deterioration of fetal complicated by FGR and preeclampsia [1, 9, 11-13].
hemodynamics, whereas late-onset FGR can be more Palmrich et al. (2024) demonstrated the prognostic
difficult to recognize using conventional biometric relevance of angiogenic markers in pregnancies with
criteria alone. Contemporary approaches therefore FGR [9]. In the other work the authors compared the
emphasize comprehensive assessment rather than clinical value of angiogenic factors with fetomaternal
reliance on an isolated diagnostic parameter [3, 14]. Doppler assessment at term [4]. Furthermore, serum
Doppler ultrasound plays a central role in the PIGF in combination with other prenatal screening
evaluation of uteroplacental and fetoplacental markers has shown potential for identifying
circulation. Assessment of the uterine arteries, pregnancies at increased risk of placental dysfunction
umbilical artery, and middle cerebral artery, together and impaired fetal growth [5, 12].
with calculation of the cerebroplacental ratio (CPR), The prognostic evaluation of FGR is
provides clinically relevant information regarding increasingly moving toward the integration of
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multiple clinical, ultrasound, Doppler, biochemical,
and placental characteristics. Recent prospective
evidence indicates that prediction of adverse
outcomes in early-onset FGR may benefit from
comprehensive assessment of several prognostic
indicators [8]. Similarly, contemporary predictive
models seek to combine multiple parameters to
improve identification of pregnancies at the highest
risk of adverse outcomes [10].

Although fetal surveillance has advanced
considerably, substantial variability persists in the
diagnostic criteria and clinical management of fetal
growth restriction across centers and countries,
highlighting the need for integrated and standardized
approaches to risk assessment [3]. Investigation of the
relationship between fetoplacental hemodynamics,
placental morphology, and perinatal outcomes may
therefore contribute to a more comprehensive
evaluation of disease severity and prognosis.

The purpose of the study was to assess the
prognostic significance of Doppler parameters of
fetoplacental blood flow in early- and late-onset
fetoplacental insufficiency and to determine their
relationship ~ with  placental ~ morphological
characteristics and perinatal outcomes.

Materials and methods. Study design and
population. A prospective cohort study was
conducted from 2023 to 2025 at the Department of
Obstetrics and Gynecology II of Azerbaijan Medical
University and the laboratory of the Educational
Surgical Clinic of Azerbaijan Medical University.
The study included 205 pregnant women aged 20—40
years (mean age 32.0+1.8 years). The main group
comprised 150 women with fetoplacental
insufficiency and fetal growth restriction and was
divided according to onset into an early-onset
subgroup (n=85) and a late-onset subgroup (n=65).
The control group included 55 pregnant women of the
same age range without fetoplacental insufficiency or
fetal growth restriction.

Inclusion criteria. Pregnant women aged 20—40
years with fetoplacental insufficiency and fetal
growth restriction who provided voluntary informed
consent were included.

Exclusion criteria. Women with malignant
neoplasms of the reproductive system or other
localizations, chronic kidney disease, grade III
arterial hypertension, age younger than 20 or older
than 40 years, and refusal to participate were
excluded from the study.

Clinical and functional assessment. Clinical and
anamnestic data included pregnancy complications
and maternal and neonatal condition. Ultrasound
examinations were performed at the Educational
Surgical Clinic of Azerbaijan Medical University
using the USM SHENZHEN MINDRAY DC-8
expert-class ultrasound system. Pulsatility indices of
the uterine arteries, umbilical artery, and middle
cerebral artery were assessed, and the
cerebroplacental ratio was calculated as the middle
cerebral artery pulsatility index divided by the
umbilical artery pulsatility index. Measurements
were obtained in the absence of fetal movements;
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three consecutive values were recorded and averaged.
According to the ISUOG Guidelines (2023),
reference values were 0.8-1.4 for uterine artery
pulsatility index, 0.6-0.9 for umbilical artery
pulsatility index, and >1.08 for the cerebroplacental
ratio.

Laboratory and morphological assessment.
Blood biochemistry and lactate were measured on the
Cobas 6000 system (Roche, Germany) by an
enzymatic method. Malondialdehyde was determined
spectrophotometrically using thiobarbituric acid.
Protein C and Protein S were assessed by
coagulometry on the ACL TOP 500 system
(Instrumentation Laboratory, USA). Prothrombin
time and fibrinogen were measured using standard
methods with quality control in accordance with ISO
15189. Reference ranges were 0.5-2.0 mmol/L for
lactate, 3.3—5.5 mmol/L for glucose, <1.2 pmol/L for
malondialdehyde, 70-120 % for Protein C and
Protein S, 11-15 s for prothrombin time, and 2.5-4.0
g/L for fibrinogen. Placental weight and chorionic
villous area were measured after delivery, and
dystrophic changes were determined histologically in
accordance with the stated placental pathology
protocol.

Perinatal outcomes and data collection. Birth
weight, head and abdominal circumference, Apgar
scores at 1 and 5 minutes, neonatal biochemical
markers, mode of delivery, and need for resuscitation
were recorded. Data were collected prospectively in
standardized forms, checked for completeness, and
processed anonymously. The primary outcomes were
the severity of fetal growth restriction and
fetal/neonatal  condition; secondary outcomes
included pregnancy complications, Doppler indices,
placental ~morphometry, neonatal biochemical
parameters, and delivery and early neonatal
characteristics.

Ethics and standards. The study was conducted
in accordance with the Declaration of Helsinki
(2013). All participants provided written informed
consent.

Statistical analysis. Data were processed using
SPSS wversion 25.0. Quantitative variables are
presented as meantstandard deviation (M£SD), and
qualitative variables as absolute numbers and
percentages. Group comparisons were performed
using Student’s t-test, the Mann—Whitney U test,
analysis of variance, and the y? test or Fisher’s exact
test, as appropriate. Correlations were assessed using
Pearson’s or Spearman’s correlation coefficients.
Differences were considered statistically significant
at p<0.05.

Results of the study. The mean age of women
in the main group was 32.0£1.8 years. Women aged
26-35 years predominated in all study groups. In the
early-onset subgroup, 12 (14.1 %) women were aged
20-25 years, 18 (21.2 %) were 26-30 years, 38
(44.7 %) were 31-35 years, and 17 (20.0 %) were 36—
40 years. The corresponding values in the late-onset
subgroup were 8 (12.3 %), 20 (30.8 %), 25 (38.5 %),
and 12 (18.5 %), and in controls 7 (12.7 %), 15
(27.3 %), 20 (36.4 %), and 13 (23.6 %), respectively.
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Clinical pregnancy complications were more
frequent in women with early-onset fetoplacental
insufficiency. Abnormal labor patterns occurred in 64
(75.3 %) women with early-onset disease, 30
(46.2 %) with late-onset disease, and 2 (3.6 %)
controls. First-trimester toxicosis was recorded in 54
(63.5 %), 28 (43.1 %), and 5 (9.1 %), respectively;
anemia in 46 (54.1 %), 30 (46.2 %), and 4 (7.3 %);

threatened miscarriage in 32 (37.6 %), 15 (23.1 %),
and 0; and preeclampsia in 18 (21.2 %), 5 (7.7 %),
and 0. Compared with late-onset disease, abnormal
labor patterns and first-trimester toxicosis were
significantly more frequent in the early-onset
subgroup (p=0.001 and p=0.02, respectively), as was
preeclampsia (p=0.04). Most comparisons with the
control group were significant at p<0.001 (Table 1).

Table 1
Doppler and placental morphometric parameters across study groups
Parameter Early-onset FPI (n=85) Late-onset FPI (n=65) Control (n=55)

Uterine artery PI 1.98+0.20 1.63£0.18 1.18+0.12
Umbilical artery PI 0.94+0.12 0.85+0.10 0.72+0.08
Cerebroplacental ratio 1.25+0.15 1.42+0.18 1.70+0.20
Placental weight, g 360+25 400+30 480+30
Chorionic villi area, cm? 220£15 250420 300+£25
Dystrophic changes, % 48.2 323 5.5

Doppler examination demonstrated the greatest
impairment in the early-onset subgroup. Uterine artery
pulsatility index was 1.984+0.20 versus 1.63+0.18 in
late-onset disease (p<0.001) and 1.18+0.12 in controls
(p<0.001). Umbilical artery pulsatility index was
0.94+0.12 versus 0.85+0.10 (p=0.002) and 0.72+0.08
(p<0.001), respectively. The cerebroplacental ratio
was lower in early-onset disease (1.25+0.15) than in
late-onset disease (1.42+0.18, p=0.01) and controls
(1.70+0.20, p<0.001).

Placental morphology showed a similar gradient
of severity. Placental weight was 360+25 g in early-
onset fetoplacental insufficiency compared with
400+30 g in late-onset disease and 480+30 g in
controls (p<0.001 for the reported comparisons).
Chorionic villous area was 220£15 cm?, 250420 cm?,
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Fig. 1. Placental Morphometry. 1 — Placental weight (g);
2 — Chorionic villi area (cm?); 3 — Dystrophic changes (%).

and 300+25 cm? respectively; the early-onset
subgroup differed from late-onset disease at p=0.002
and from controls at p<0.001. Dystrophic changes
were observed in 48.2 %, 32.3 %, and 5.5 % of cases,
respectively (Fig.1).

Perinatal outcomes were less favorable in the
early-onset subgroup. Mean birth weight was
28004320 g compared with 31004300 g in late-onset
disease (p<0.01) and 3500£280 g in controls
(p<0.001). Head circumference was 32.5+1.2 cm,
33.0¢1.1 cm (p=0.03), and 34.0£1.0 cm (p<0.001),
respectively. Apgar scores at 1 minute were 6.8+0.5,
7.3+0.4, and 8.5+0.3, and at 5 minutes 7.9+0.4,
82403, and 9.0+£0.2, respectively (Fig.2).
Resuscitation measures were required more
frequently in the early-onset subgroup (Table 2).
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Fig. 2. Perinatal Indicators. 1 — Birth weight; 2 — Apgar
score at 5 min.

Table 2

Laboratory indicators of newborns of mothers with fetoplacental insufficiency and fetal growth restriction

Parameter Early-onset FPI (n=85) Late-onset FPI (n=65) Control (n=55)
Lactate, mmol/L 4.2+0.6 3.5+0.5 2.1+0.4
Glucose, mmol/L 2.8+0.4 3.2+40.3 3.84¢0.3
Malondialdehyde, pmol/L 1.9+0.3 1.5+0.2 0.9+0.2
Protein C, % 65.2+7.4 70.5+6.2 82.145.5
Protein S, % 62.3+£6.8 68.0+5.7 80.5+5.0
Prothrombin time, s 16.8+1.2 15.5+1.1 13.8+1.0
Fibrinogen, g/L 3.1+0.4 3.3+0.3 3.8+0.3
Abnormal thrombophilia panel, % 28.2 15.3 2.0
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Laboratory findings likewise indicated more
pronounced metabolic and coagulation abnormalities
in newborns from the early-onset subgroup. Lactate
and malondialdehyde were higher, glucose and
anticoagulant proteins C and S were lower, and
prothrombin time was prolonged. Abnormal
thrombophilia markers were detected in 28.2 % of the
early-onset group, 15.3 % of the late-onset group, and
2.0 % of controls.

Discussion. The present study demonstrated
substantial differences in fetoplacental
hemodynamics, placental morphology, and perinatal
outcomes between early- and late-onset fetoplacental
insufficiency. The abnormalities were most
pronounced in women with early-onset FPI, who
demonstrated increased uterine and umbilical artery
pulsatility indices, a reduced cerebroplacental ratio,
lower placental weight and chorionic villous area, a
higher frequency of dystrophic placental changes, and
less favorable neonatal outcomes. Taken together,
these findings indicate that early-onset placental
dysfunction is associated with more severe
impairment of the  maternal-placental—fetal
circulation and more pronounced structural and
functional alterations of the placenta.

Doppler abnormalities were among the most
prominent findings of the present study. Women with
early-onset FPI had a significantly higher uterine artery
pulsatility index than those with late-onset FPI and
controls. Umbilical artery resistance was also increased,
whereas CPR was reduced. These findings reflect
increased resistance within the uteroplacental and
fetoplacental ~vascular beds and compensatory
redistribution of fetal circulation. The observed pattern
is consistent with the established role of Doppler
ultrasound in the assessment of pregnancies
complicated by FGR and placental dysfunction. Coenen
et al. (2022) demonstrated that cerebroplacental and
umbilicocerebral ratios may contribute to the prediction
of perinatal outcomes in FGR pregnancies [2].
Similarly, Yilmaz et al. (2023) showed that Doppler
parameters are associated with adverse neonatal
outcomes in fetuses with late-onset FGR [15].

The prognostic importance of cerebral Doppler
assessment is further supported by more recent
evidence. Karabay et al. (2025) investigated the
relationship between fetal middle cerebral artery
Doppler characteristics and adverse neonatal
outcomes in late FGR [6]. Although the populations
and Doppler parameters evaluated in that study differ
from those of the present investigation, both sets of
findings support the concept that assessment of fetal
circulatory adaptation may provide clinically relevant
information beyond fetal biometry alone. In our
study, the lower CPR observed particularly in early-
onset FPI may therefore be interpreted as an indicator
of more pronounced hemodynamic compromise.

These findings should also be considered in the
context of the increasing interest in angiogenic
markers of placental dysfunction. Palmrich et al.
(2024) reported the prognostic value of angiogenic
markers in pregnancies complicated by FGR [9].
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Garcia-Manau et al. (2025), in a randomized
controlled trial, compared angiogenic factors with
fetomaternal Doppler assessment in FGR at term [4].
Furthermore, Birdir et al. (2018) evaluated sFIt-1,
PIGF, the sFlt-1/PIGF ratio, and PAPP-A as
predictors of late-onset preeclampsia and intrauterine
growth restriction [1]. Collectively, these studies
indicate that placental dysfunction is a complex
process in which vascular resistance, angiogenic
imbalance, and fetal adaptive responses represent
interconnected components.

The potential clinical relevance of angiogenic
imbalance appears particularly important in early-
onset disease. Shinohara et al. (2026) demonstrated
that the sFIt-1/PIGF ratio may predict serious
outcomes in early-onset FGR [11]. Villalain et al.
(2025) also highlighted the potential clinical
application of angiogenesis biomarkers in FGR [13].
In addition, Huang and Wang (2025) evaluated serum
PIGF combined with PAPP-A for prediction of FGR
in early pregnancy [5], while Shu and Wang (2025)
examined prenatal screening markers combined with
PIGF for early prediction of preeclampsia [12].
Although angiogenic biomarkers were not the
principal focus of the present analysis, these data
provide an important biological context for the
Doppler abnormalities observed in our patients and
support the multifactorial nature of placental
dysfunction.

Placental morphometry provided additional
evidence of greater disease severity in the early-onset
group. Placental weight was reduced to 360£25 g in
women with early-onset FPI compared with 400+£30
g in late-onset FPI and 480+30 g in controls.
Similarly, chorionic villous area was reduced, while
dystrophic changes were substantially more frequent
in early-onset disease. These structural findings
complement the Doppler results and suggest that
increased vascular resistance and impaired
fetoplacental circulation occur in parallel with
morphological evidence of placental damage. The
combination of functional and  structural
abnormalities may therefore provide a more complete
representation of placental dysfunction than either
component considered independently.

The greater severity of placental and
hemodynamic abnormalities in early-onset FPI was
also reflected in neonatal outcomes. Newborns in this
group had lower birth weight and head circumference
and lower Apgar scores compared with the late-onset
FPI and control groups. Biochemical findings further
indicated greater metabolic and oxidative stress.
These results support the clinical relevance of
identifying severe placental dysfunction before
delivery because deterioration of fetoplacental
circulation appears to be associated with measurable
consequences for neonatal condition.

The findings are particularly relevant when
considered alongside recent studies focusing
specifically on prediction of adverse outcomes in early-
onset FGR. Li et al. (2026), in a prospective study,
investigated prediction of adverse outcomes in early-
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onset FGR [8]. Their work reinforces the importance of
risk stratification in this particularly vulnerable group
and supports the use of multiple prognostic indicators
rather than reliance on a single measurement. The
pronounced combination of Doppler, morphological,
and neonatal abnormalities observed in our early-onset
group is consistent with the rationale underlying such
comprehensive prognostic assessment.

Another important consideration is the
heterogeneity of contemporary approaches to FGR.
Fantasia et al. (2022), in an international survey,
demonstrated variability in the diagnosis and
management of fetal growth restriction [3]. Villalain
et al. (2025) further reviewed contemporary
approaches to FGR screening and diagnosis [14].
This variability is clinically relevant because
differences in diagnostic thresholds, Doppler
surveillance strategies, and timing of intervention
may influence both classification and outcomes. The
present findings support the value of an integrated
diagnostic strategy incorporating fetal Doppler
assessment with other indicators of placental function
and fetal condition.

The potential advantages of such an integrated
strategy are also supported by emerging evidence on
multivariable prediction. Peng et al. (2026), in a
systematic review and meta-analysis of predictive models
for adverse pregnancy outcomes in FGR, evaluated
contemporary approaches to risk prediction [10]. This
direction is particularly relevant because no single marker
can fully characterize the complex pathophysiology and
clinical course of FGR. Combining Doppler parameters

Conclusion

with clinical characteristics, placental findings, and
potentially angiogenic biomarkers may improve
identification of patients at greatest risk and facilitate
individualized surveillance.

From a regional perspective, optimization of
perinatal care also remains relevant to contemporary
maternal and child health. Khalafli et al. (2025)
described regional features of birth-rate dynamics in
Azerbaijan [7]. Although that study did not
specifically  investigate FGR or placental
insufficiency, regional demographic and perinatal
characteristics should be considered when developing
locally applicable strategies for maternal and neonatal
care. Therefore, studies conducted in local
populations may complement international evidence
and contribute to adaptation of risk-assessment
approaches to specific healthcare settings.

Thus, our results support the concept that early-
onset FPI represents a more severe phenotype of

placental dysfunction than late-onset disease,
characterized by simultaneous deterioration of
Doppler parameters, structural placental

abnormalities, and unfavorable perinatal indicators.
The findings are consistent with contemporary
evidence emphasizing the prognostic relevance of
Doppler assessment [2, 6, 15], angiogenic markers [1,
4,5,9, 11-13], and integrated predictive approaches
[8, 10, 14]. A combined assessment of these domains
may therefore improve risk stratification and
contribute to more individualized surveillance of
pregnancies complicated by placental dysfunction
and fetal growth restriction.

The results of the present study indicate that early-onset fetoplacental insufficiency is associated with

more pronounced impairments in uteroplacental and fetoplacental blood flow, morphological placental
alterations, and adverse perinatal outcomes compared with late-onset FPI. A comprehensive assessment of
Doppler parameters, placental morphometric characteristics, and neonatal perinatal indicators enables a more
accurate evaluation of the severity of placental dysfunction and may improve prediction of pregnancy outcomes.
The findings highlight the importance of early diagnosis and dynamic monitoring of pregnant women at risk of
FPI, facilitating timely clinical decision-making and improving perinatal outcomes.

Further multicenter prospective studies with larger cohorts and long-term follow-up are needed to validate
integrated Doppler, placental morphological, and neonatal markers for individualized prediction of adverse
perinatal outcomes.
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VARIABILITY OF MORTALITY RISK DUE TO CEREBROVASCULAR DISEASES BY DAYS
OF THE WEEK AND SEASONS IN AZERBAIJAN
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Information has been retrospectively collected on all medical death certificates in Azerbaijan for 2022, where the initial
cause was indicated as cerebrovascular diseases (7052), which were distributed according to the days of death. All the
characteristics of descriptive statistics were determined (average daily number of deaths, average error, mode, median, variance,
standard deviation, kurtosis, asymmetry, minimum and maximum number of daily deaths, etc.). Attention is drawn to the complete
coincidence of the mode and median (19), as well as their similarity to the average (19.4). At the same time, the interval between
the maximum (48) and minimum (7) number of deaths was wide (41). The average daily number of deaths by day of the week
ranged from 19.8+0.88 (Wednesday) to 21.1+0.88 (Monday). The difference between these values was statistically significant
(P=0.05). In Azerbaijan, the average daily number of deaths directly from cerebrovascular diseases is 19.4+0.34, and it varies by
day of the week, month, and season. The ranges of fluctuations in daily deaths (7-48), average daily deaths by week (13.0+£1.52 —
39.7+£2.83) and by month (16.1+0.89 — 32.0£1.46) are relatively wide, and by days of the week (18.8+0.88 — 21.1+0.88) and
seasons (17.44+0.42 — 24.8+0.91) are relatively narrow.

Key words: mortality risk, season, week, variability, cerebrovascular disease.

Xaram3ane E.M.

BAPIABIJIBHICTB PU3UKY CMEPTHOCTI BIJl HEPEBPOBACKYJIAPHUX
3AXBOPIOBAHD 3AJIEZKHO B AHA TUXKHSA TA IIOPU POKY B ASBEPBAUJI/KAHI

PerpocnexTuBHO 3i06paHo iH(opMaIio mpo BCi MEANWYHI CBIiIONTBA PO cMepTh B Azepbaiimkani 3a 2022 pik, y SKHX SIK
MEpBUHHY MPUYMHY BKa3aHO HepeOpoBacKysspHi 3axBoproBaHHA (7052), i po3moxineHo ii 3a JHAMH KOHCTATAalii JIETAIBHOTO
pe3yibTary. Byno BH3HaYeHO BCi XapaKTEpPUCTHKH OMHMCOBOI CTAaTHCTHKU (CEpeaHbON000BA KiTbKICTh BHIMAAKIB CMEPTi, CEPEIHs
noxubka, Mozia, MeliaHa, AUCTIePCis, CTaHapTHE BiIXWICHHS, €KILIEC, aCUMETPisl, MiHIMaJIbHa Ta MaKCUMaJIbHA KUIBKICTH TOOOBHX
BUMAIIKIB cMepTi Tomo). [IpuBeprae yBary moBHumi 30ir Moau Ta Menianu (19), a TakoXk IXHS CXOXKICTB i3 cepeHIM MTOKa3HUKOM
(19,4). Tlpu uboMy iHTEepBan MK MakcuMaibHOIO (48) Ta MiHiManbHOWO (7) KINBKICTIO BUMAAKIB cMepTi OyB mmmpokum (41).
CepenHbp0000Ba KITBKICTE CMEpTEH 3a NHSAMH TIDKHS KonmBanacs B Hiamasoni 19,8+0,88 (cepema) — 21,1+0,88 (moneninok).
PizHuns mixk numu 3HadeHHAMH Oyna cTatucTudHO 3Hauymo (P=0,05). B AzepOaiimkaHi cepenHp01000Ba KITBKICTh CMEpTEH
6e3nocepeHbo Bl IepeOpOBaCcKyIIPHUX 3aXBOPIOBaHb CTAaHOBUTH 19,440,34; BOHA 3MiHIOETHCS 3aJI€KHO BiJl JHS THXKHS, MiCSL
Ta 1opu poky. Mexi KoJIMBaHb IOJICHHUX BUMAAKIB cMepTi (7—48), cepeHp01000BHX BHIAKIB cMepTi 3a TiokHsImu (13,0+£1,52 —
39,7+2,83) Ta 3a micspamu (16,1+0,89 — 32,0+1,46) mopiBHSHO MUPOKI, a 3a gHsAMH TKHA (18,8+0,88 — 21,140,88) Ta cezonamu
poxky (17,4+0,42 — 24,8+0,91) nopiBHSHO BY3bKi.

Koro4oBi c10Ba: pu3sik cMEepTHOCTI, CE30H, THXKCHB, BapiaOenbHICTh, 1IepeOpPOBACKYIISIPHI 3aXBOPIOBAHHS.

Seasonal variability in morbidity and mortality
associated with cardiovascular diseases has long been
observed, but in recent years it has attracted attention
in many countries worldwide [7, 8]. Analyzing the
main patterns of seasonal cardiovascular mortality,
the authors emphasize its geographic and socio-
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economic characteristics [11, 12, 15]. Cardiovascular
diseases (CVDs) were the leading cause of disability-
adjusted life years (DALYSs) and deaths estimated in
the GBD. As of 2023, there were 437 million (95 %
UI: 401 to 465 million) CVD DALY globally, a 1.4-
fold increase from the number in 1990 of 320 million
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