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Introduction. This study aims to investigate the distribution of high-risk HPV

genotypes in different cervical pathology and identify the diagnostic agreement
between colposcopy and cervical biopsy in Kazakhstan.

Methods. This is a cross-sectional cohort study that was conducted in a tertiary care
hospital in Astana, Kazakhstan from November 2024 to March 2026. Women of
reproductive age aged 18-45 years underwent HPV testing, a video-colposcopy and
colposcopy-guided cervical biopsy.

Results. The study included 483 participants who were not previously vaccinated
from HPV. Colposcopy was done for 285 women. 48.5% of participants had normal
colposcopic impression, 40.1% had abnormal grade I impression, and 10.6% had
abnormal grade II impression. Among these 285 patients, cervical biopsy results
were available for 127 participants and the distribution of biopsy results varied
significantly among three colposcopic impressions. The agreement percentage
between colposcopic impressions and biopsy results is 37.5%, unweighted Cohen's
k =0.083 (bootstrap CI -0.097-0.269) indicating weak and the quadratic-weighted « =
0.342 (bootstrap CI [0.178, 0.477]) indicating a moderate degree of agreement.
Conclusion. Although discordance was present between colposcopy and cervical
pathology, our results demonstrated that colposcopy has potential to increased
diagnostic value in detection of high grade cervical changes.

Key words: cervical precancerous lesions, colposcopy, human papillomavirus,
cervical biopsy, cervical cancer.
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1. Introduction

Cervical cancer is a global healthcare burden that
ranked to be the fourth most prevalent cancer among
women worldwide [1]. An estimated incidence of
cervical cancer exceeds 600,000 while number of deaths
attributable for cervical cancer is almost 350,000 [2]. In
Kazakhstan, estimated incidence of cervical cancer in
age-standardized group was 19 per 100,000 women in
2022 and listed as a second most common cancer among
this population [3-6].

The persistence of human papillomavirus (HPV)
is a main factor of development of cervical cancer and
precancerous lesions. HPV is a non-enveloped sexually
transmitted virus with circular and double-stranded
DNA [7]. The are more than 200 types of HPV with
several types linked to different dysplastic lesions [7,8].
There are 12 high carcinogenic HPV strains that are more
probable to cause cancer than other strains. This 12 types
are identified by the International Agency for Research
on Cancer (IARC) and include HPV
16/18/31/33/35/39/45/51/52 /56 /58, and 59 [9]. There are
also group 2 or probably carcinogenic HPV strains
reported by IARC and include HPV-68 (group 2A), HPV-
26, HPV-30, HPV-34, HPV-53, HPV-66, HPV-67, HPV-69,
HPV-70, HPV-73, HPV-82, HPV-85, and HPV-97 (group
2B) [10]. Almost 70% of cervical cancer worldwide related
with HPV-16 and HPV-18.

However, previous studies show that the
distribution of high-risk HPV genotypes vary among
different cervical precancerous lesions [7-11]. In addition,
population-related factors like migration and sexual
behaviour and disease-related factors like precancerour
lesion type and diagnostic methods are the main factors

2. Materials and Methods

Study design

This is a cross-sectional cohort study conducted
in the tertiary care hospital in Astana, Kazakhstan from
November 2024 to March 2026. The study followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [21].

Eligible population

Women of reproductive age aged 18-45 years,
who were not pregnant at the time of the study, and with
a regular menstrual cycle are enrolled to the study.
Exlcusion criteria was the presence of chronic diseases,
acute inflammatory processes, smoking history,

that gave this variability [10,11]. Therefore, the
investigation of regional variations fof HPV prevalence
and distribution are important for genotype-specific
prevention of cervical cancer and prediction of vaccine
efficacy [10,11].

Primary prevention of cervical cancer include
vaccination against HPV. However, there are high-risk
HPV strains that not targeted by currently available
vaccines while being responsible for up to 7% of cervical
cancer incidence worldwide [10]. These strains include
HPV-35/ HPV-39/ HPV-51/ HPV-56/ HPV-59 [10].

Secondary prevention of cervical cancer includes
screening programs. In including
Kazakhstan, cervical cytology alone is considered as a
secondary prevention [5,6]. World Health Organization
(WHO) emphasized the importance of HPV DNA testing
in low- and middle-income countries due to its higher
sensitivity than cervical cytology [13].

In addition to cervical cytology and HPV DNA
testing, colposcopy is an important next step in detection
of cervical lesions [14]. Colposcopy is also included in the
primary medical check up of cervical cancer in most of
the countries, Kazakhstan [4,15-17]. However, the
diagnostic value of colposcopy varies depending on
population [18,19] and by now, there is a scarcity of
research on diagnostic value of this methods in our
region [6,20]. This study aims to investigate the
distribution of high-risk HPV genotypes in different
cervical precancerous lesions and identify the diagnostic
agreement between colposcopy and cervical biopsy in
identification of cervical lesions among unvaccinated
women in Kazakhstan.

some regions,

intrauterine device in situ, history of HPV vaccination,
use of probiotics and/or antibiotic therapy and/or
immunosuppressive therapy within the previous 14 days
and any surgeries within 45 days preceding the study.

The study instrument and Data collection

Polymerase chain reaction (PCR) was used for
determination of high-risk HPV genotypes. The set of
reagents “Realbest DNA HPV HCR genotype
quantitative” is used, intended for the differential
detection and quantitative determination of DNA of
human papillomaviruses 16,18,31,33,35,39,45,51,52,56,58,
and 59 types of highly carcinogenic risk.
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The colposcopy was performed using MK-200
digital videocolposcope (Scaner, MEDVisor EVA,
Russian Federation) with interchangeable magnifications
from 3,3x to 22x. A patient was appropriately positioned
on a gynecological chair, uterine cervix is visualized per
vaginal speculum. Visual inspection of vagina and cervix
was performed with naked eyes before colposcopic
examination. Then videocolposcopy was performed with
3% percent acetic acid, which was applied to the vaginal
part of the uterine cervix with a cotton swab and allowed
to soak for 1 minute; visual examination was performed
with colposcope. As the next step 5% iodine solution was
applied to the vaginal part of the uterine cervix to
highlight the dysplastic areas (if any) [23]. The
colposcopy results were recorded accorign to 2011 IFCPC
colposcopic terminology of the cervix [24].

Histopathological graded
according to the WHO terminology: normal, cervical
intraepithelial neoplasia grade 1 (CIN1), cervical

outcomes were

3. Results

Socio-demographic data of the patients

The study included 483 participants who were
not previously vaccinated from HPV. 256 participants
had no HPV infection, while HPV was positive in 173
women. The socio-demographic data of the patients with
and without HPV infection is presented in Table-1. The
mean age of all participants were 34.5 + 6.4 years with
slightly older group of patients in HPV negative group
(35.25 + 6.18 years). There was no difference between

intraepithelial neo-plasia grade 2 (CIN2), cervical
intraepithelial neoplasia grade 3 (CIN3) and carcinoma in
situ [25].

Data analysis

Statistical analyses, as well as the visualization of
results, were conducted using Python version: 3.11.12
(NumPy: 2.0.2, Pandas: 2.2.2, Statsmodels: 0.14.4, SciPy:
1.15.3, Scikit-learn: 1.6.1, Matplotlib: 3.10.0, Seaborn:
0.13.2).

Ethical Consideration

This study was conducted following the
Declaration of Helsinki and its subsequent modifications
and approved by the Local Bioethics Committee of
“UMC” Corporate Fund (Minutes No. 2024/02-013 of 10
May 2024). All participants provided written informed
consent. The research team complies with all principles
of scientific ethics and biomedical research ethics, and
maintains high standards of intellectual integrity when
implementing the program.

groups in ethnicity, education level, BMI, number of
sexual partners, hormonal contraception, and STT status.
However, marital status, number of pregnancies and
deliveries, number of abortions and use of any type of
contraception, including barier were statistically higher
among HPV negative women. The most significant
difference was shown in barrier contraception use (70.8%
in HPV negative group vs. 59.0% in HPV positive group,
p = 0.0232).

Table 1 - Socio-demographic data of the patients

Variable Statistics HPYV negative HPV positive

(n=310) (n=173)

Age Mean + SD 35.25+6.18 33.17 + 6.60
Median [Q1-Q3] 34.96 [31.60-40.00] 33.86 [27.92-37.48]

Min-Max 19.93-45.88 19.90-46.03

Statistic (p) t=3.13 p =0.0019
Ethnicity Kazakh 285 (91.8%) 156 (89.9%)
Russian 14 (4.7%) 10 (5.8%)

Others 11 (3.5%) 7 (4,3%)

Statistic (p) Chi-square: 11.09 p =0.4354

Education Incomplete secondary 2 (0.8%) 1 (0.7%)
Secondary professional 51 (16.3%) 21 (12.2%)
Bachelor 215 (69.3%) 121 (70.5%)
Masters 39 (12.5%) 26 (15.1%)

PhD 3 (1.2%) 4 (1.4%)

Statistic (p) Chi-square: 1.58 p =0.8130
Marital status Single 58 (18.7%) 53 (30.9%)
Married 222 (71.6%) 96 (55.4%)
Divorced 27 (8.6%) 23 (12.9%)
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Widow 3(1.2%) 1 (0.7%)
Statistic (p) Chi-square: 11.39 p =0.0098
BMI Mean + SD 23.85 £ 4.62 23.36 + 4.56
Median [Q1-Q3] 23.14 [20.57-26.35] 22.31 [20.26-25.56]
Min-Max 15.78-43.26 14.88-42.80
Statistic (p) t=1.03 p =0.3037
Number of sexual partners Mean * SD 1.57 +1.79 2.18£5.42
Median [Q1-Q3] 1.00 [1.00-1.00] 1.00 [1.00-2.00]
Min-Max 0.00-20.00 0.00-60.00
Statistic (p) t=-1.65 p =0.0991
Number of pregnancies Mean * SD 2.38+191 1.51 +1.60
Median [Q1-Q3] 2.00 [1.00-4.00] 1.00[0.00-2.00]
Min-Max 0.00-8.00 0.00-9.00
Statistic (p) U =22720.00 p =0.0000
Number of deliveries Mean * SD 1.74+1.39 1.20+1.26
Median [Q1-Q3] 2.00[0.00-3.00] 1.00[0.00-2.00]
Min-Max 0.00-5.00 0.00-5.00
Statistic (p) t=3.81 p =0.0002
Number of abortions Mean * SD 0.36 +0.74 0.13+0.43
Median [Q1-Q3] 0.00[0.00-0.00] 0.00 [0.00-0.00]
Min-Max 0.00-4.00 0.00-3.00
Statistic (p) U =20258.00 p =0.0011
Barrier contraception 0 219 (70.8%) 102 (59.0%)
1 91 (29.2%) 71 (41.0%)
Statistic (p) Chi-square: 5.16 p =0.0232
Hormonal contraception 0 300 (96.9%) 169 (97.8%)
1 10 (3.1%) 4 (2.2%)
Statistic (p) Fisher: 0.69 p =0.7536
Any type of contraception 0 210 (67.7%) 98 (56.8%)
1 100 (32.3%) 75 (43.2%)
Statistic (p) Chi-square: 4.16 p =0.0414
STI status STI negative 64 (20.6%) 44 (25.2%)
STI positive 246 (79.4%) 129 (74.8%)
Statistic (p) Chi-square: 0.84 p =0.3604
100
hpv_16 - 0.0 16.7 29.4 80.0 75.0
hpv_18 - 0.0 8.3 0.0 0.0 25.0
hpv_31 - 0.0 0.0 0.0 0.0 0.0 80
hpv_33 - 0.0 16.7 5.9 0.0 0.0
hpv_35 - 0.0 0.0 5.9 0.0 0.0
y hpv_39 - 8.3 5.9 0.0 0.0 g0 5
£ g
E] hpv_45 - 0.0 0.0 5.9 0.0 5
-+ hpv_51 - 0.0 8.3 5.9 0.0 25.0 | o g
hpv_52 - 0.0 8.3 5.9 0.0 0.0
hpv_56 - 0.0 16.7 0.0 0.0 0.0
hpv_59 - 0.0 8.3 5.9 0.0 0.0 -20
hpv_58 - 0.0 0.0 0.0 0.0
hpv_status - 66.7 52.9 80.0 100.0
Cervlicltis CIN | CIN Il CIN 11l Carcinoma in situ e

Biopsy category

Figure 1 - Prevalence of HPV genotypes among cervical biopsy groups
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Distribution of HPV genotypes among cervical biopsy
groups
Colposcopy was perfermed to 285 women. 48.5%
of participant had normal colposcopic impression, 40.1%
had abnormal grade I impression, and 10.6% had
abnormal grade II impression. Among these 285 patients,
cervical biopsy was performed to 127 patients. Among 12
Agreement between colposcopy and cervical pathology
Pathohistological analysis showed that cervicitis
was present in 15 cases, CIN I in 55 cases, CIN II in 33
cases, CIN III in 14 cases, and carcinoma in situ in 10

BN Cervicitis m CIN

EE CIN I

high-risk genotypes of HPV, HPV-16 was the most
prevalent genotype and had a positive correlation with
biopsy results (from 16.7% in CIN I to 75.0% in carcinima
in situ). In the heatmap presented in Figure 1, it is shown
that HPV-18, HPV-33, HPV-35, HPV-39, HPV-45, HPV-
51, HPV56, and HPV-58 were the next prevalent HPV
genotypes among different biopsy groups.

women. The distribution of cervical histopathology
results among three colposcopic impression groups is
presented in Figure 2. The distribution of biopsy results
varied among three colposcopic impressions.

N CIN N BN Carcinoma In-situ

1.0

0.9 4

0.8

0.7 7

0.6

0.5

Proportion

0.4 4

0.3+

0.2

0.1+

0.0-
Normal
colposcopy

(A)

1 grade
impression
Colposcopy

2 grade
impression
Colposcopy

(B)

Colposcopic images 1.

(A) Normal cervical colposcopy with the biopsy showing CIN II, HPV-59.
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(B) Grade 2 impression colposcopy with thick acetowhite epithelium after acetic
acid application which did not take up Lugol’s iodine staining, the biopsy showing
cervicitis with no atypia, HPV-16, Gardnerella vaginalis+, CMV+.

CIN - cervical intraepithelial neoplasia; HPV - human papillomavirus; CMV —

cytomegalovirus.

The agreement percentage between colposcopic
impressions and biopsy results is 37.5%. Unweighted
Cohen's k is 0.083 (bootstrap CI -0.097-0.269) indicating
weak or virtually insignificant agreement. The quadratic-
weighted x is 0.342 (bootstrap CI1[0.178, 0.477]) indicating
a moderate degree of agreement across scales. According
to figure 2, for normal colposcopy, there were biopsies of
grades CIN I and CIN II; for colposcopy grade 1, there

were many biopsies of CIN I, CIN II and with some
cervicitis and carcinoma in situ; for colposcopy grade 2,
CIN II-III and carcinoma in situ were also common. This
means that most of the discrepancies are in adjacent
categories (e.g., colposcopy grade 1 vs. biopsy CIN II),
which explains the discrepancy between the unweighted
kappa (low) and quadratic-weighted kappa (moderate).

A)

(B)

Colposcopic images 2.
(A) Normal cervical colposcopy, zone of transformation type 3, biopsy showing CIN
II, HPV negative.
(B) Grade 2 impression colposcopy with thick acetowhite epithelium in 11-12 o’clock
after acetic acid application, biopsy showing cervicitis with no atypia, HPV-45.

CIN - cervical intraepithelial neoplasia; HPV - human papillomavirus.

4. Discussion

Cervical cancer rate remains high in low- and
middle-income countries which represents the existing
healthcare problems [2,26,27]. The root cause of this issue
can be inadequte prevention and follow-up programs in
that regions [26,27]. Therefore, in our study we addressed
the secondary prevention of cervical cancer, including

HPV testing and colposcopy among non-vacinnated
women in Kazakhstan.

According to our results, marital status, parity
and gravidity was negatively correlated with HPV status
and this reflects the general trend worldwide [28-30]. The
use of barrier contraception is also shown as a protective
factor against HPV infection [28-30]. High-risk HPV
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genotypes distribution was comparable with the
previously reported epidemiological studies. HPV-16 is
identified the leading cause of increasing grade of
cervical precancerous lesions in both European and
Asian population, including Kazakhstan [5,31,32].
However, the high prevalence of HPV-52 and HPV-33 in
cervical precancerous lesions is present in Kazakhstani
population showing the regional specificity of HPV
genotype distribution [5,6,33].

A three-step diagnostic approach is a well-

established strategy of cervical cancer, including
screening, visual inspection, and histological
confirmation [34,35]. Colposcopy is an integral

component of this three-step diagnostic approach.
However, the diagnostic accuracy of colposcopy differs
between various studies and hospitals [14,36]. This can be
explained by several clinical and anamnestic factors of
the patients. These factors include menopause status, the
type of transformation zone, and the status of HPV
[37,38]. Previous studies reported that the diagnostic
accuracy of colposcopy decreased to 56.02% in
postmenopausal patients that is a decrease by 30-40%
from premenopausal patients [36]. The challenge of
accurate colposcopic examination in postmenopausal
patients is primarily explained by changes in hormonal
status. These changes lead to migration of tranformation
zone to endocervix and thus decrease the visualization
[36,39]. In our study, we included only premenopausal
women and the influence of menopausal factor was
excluded.

Colposcopic changes are also influenced by the
presence of high-risk HPV. While some studies reporte
that diagnostic accuracy is influenced differently by
different genotypes of HPV, some clinical studies showed
that HPV-16 and HPV-18 increase the agreement
between colposcopy and cervical pathology [36]. This

5. Conclusion

Cervical cancer pose an important physical and
mental health burden for women worldwide. Our study
focused on secondary prevention of cervical cancer. The
distribution of high risk HPV genotypes was comparable
with the previous findings in our region. Although
discordance was present between colposcopy and
cervical pathology, our results demonstrated that
colposcopy has increased diagnostic value in detection of
high grade cervical changes. This proves the importance
of colposcopy as a guiding tool for cervical biopsy as a
final diagnosis and for establishment of further

findings are explained by the pathological viral
mechanism that causes visual cervical changes. However,
our study results showed that despite positive viral status
and colposcopic visual changes, cervical pathology may
not show any atypical changes. This lead to further
research questions, including investigation of viral load
on diagnostic accuracy of colposcopy [40].

Although discordance was present between
colposcopy and cervical pathology, our results
demonstrated that high grade cervical lesions was
visualized as either grade 1 or grade 2 colposcopic
impression. This shows the importance of colposcopy as
a guiding tool for cervical biopsy and for establishment
of futher management. Our study confirms that
diagnostic agreement between colposcopy and cervical
pathology might vary depending on patients’ factors.
However, detailed visual inpection still remains an
essential component of cervical cancer diagnosis in
Kazakhstan.

Strengths and limitations

This study also investigates the agreement
between colposcopy and cervical biopsy in this region for
the first time. The current study uses standardized
diagnostic procedures and internationally recognized
diagnostic classifications from a single center. This shows
the reliability of our results that can be further compared
with future studies.

The main limitation of this study includes the
number of participants that might decrease the statistical
power for colposcopy and biopsy agreement. In addition,
this study includes participants only from a single center
that affect generalizability of the study. Finally, exclusion
of vaccinated participants limits the investigation vaccine
effect on diagnostic value of colposcopy. Therefore,
future research should include higher number of patients
from multi-centers, including vaccinated women.

management. Further multi-center studies are necessary
to validate these findings.

Institutional Review Board Statement: The
study was conducted according to the guidelines of the
Declaration of Helsinki and was approved by the Local
Bioethics Committee of “UMC” Corporate Fund
(Minutes No. 2024/02-013 of 10 May 2024).

Informed Consent Statement: Informed consent
was obtained from all subjects involved in the study.

Data Availability Statement: The data can be
shared up on request.
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Tyiinageme

Kipicme. bya seprreyaiy makcaTsl - KasakcTaHgaFl >KaThIP MOVHBIHBIH OOBLIPBI aAAbl ITaTOAOTMACHHAAFBI
JKOFaphl Kayinri agam mammaaoMasupycel (AIIB)  renormnrepiHiH TapadyblH 3epTTey >KoHe KOABIIOCKOIMS MeH
>KaThIp MOJHBI OMOIICHACH apachIHAAFEI AMaTHOCTUKAABIK, COMKECTIKTi aHBIKTaYy.

Oaicrep. bya septrey - 2024 >Xp1a4b1H KapamiacsiHaH 2026 XplAABIH HaypbhI3bIHaA JeliiH AcTaHa KaJaachIHAAFBI
YILIiHII geHreliai aypyxaHaja KYpPridiareH KeajeHeH KOTOPTTHIK 3epTrey. 18-45 >xacrarnl aiteagep AIIB Tecriseyinen,
OeliHe-KOABIIOCKONMAAAH KoHe KOABITOCKOINS JKeTeKIiAiriMeH >KaThIp MOIHBI OMOIICHACHIHAH OTTi.
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Hotmxeaep. 3eprreyre Oypom AllB-gan BaxkimuanmsdanOaraH 483 KaTbICyIIBI KaTBICTRL 285 oifeare
KOZBITOCKONMs Kacaaasl. Karrbicymsraapasig 48,5%-bHAa KOABITOCKONMAABIK, ocep KaablTel, 40,1%-bHaa I gopeskeai
ayeITKyAaap, aa 10,6%-s1a4a 11 a9pexxeai aysTKyaap 604451 Ocer 285 maumeHTTiH inriHge 127 KaTBICYIIIBI XKaThIP MOIHBI
OMOICHUACHIHAH OTTi JXKoHe OMOIICKS HOTVM KeAepiHiH Tapalysl YII KOABIIOCKOIIIIABIK 9Cep apachlHAa aliTapAbIKTail
e3repai. Koabrmockonmsaelk acepaep MeH OMOIICHA HOTHUKeAepi apachIHAAFBI COMKeCTiK mHambi3bl 37,5% Kypamasl
eamenderen Kosn k = 0,083 (bootstrap CI -0,097-0,269) aacisaixri, aa kBagparThik earmrenreH k = 0,342 (bootstrap CI
[0,178, 0,477]) opraliia calikecTiK 49pesKeciH KepceTeai.

Koprurteiaant. Koabsnockomnus MeH >KaThIp MOJHBI ITaTOAOTMACEH apachIHJa ColiKecci3Aik O0AraHbIMeH, 0i3AiH
HOTIVKeAepiMi3 KOABIIOCKOIIMAHBIH >KaThIP MOVHBIHBIH JKOFaphl A9peKeli e3repicTepiH aHbIKTayAa AMarHOCTMKAABIK
KYHABLABIFBIH apTTHIPY MYMKiHAITi Oap eKeHiH KopceTTi.

TyitiH ce3aep: >KaTblp MOMHBIHBIH OOBIPHI aAAbl ITATOAOTUACH], KOABIIOCKOIM:, adaM IIallMAAOMAaBMPYCHL,
>KaThIp MOVHBIHBIH OVOIICHSCHL, >XaThIP MOIMHBI OOBIPHL

Poab KOABIIOCKONVY B BBISIBA€HUN HIPeAPaKOBBIX IIOPa>keHNMI MIEeVIKV MaTKM Y KeHIIVH
penpoAyKTUBHOrO Bo3pacra B Kasaxcrane
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Pesome

Bseaenme. lleabio gaHHOTO MccAeAOBaHMS OBLAO M3YIUTH paclipejeAeHUs TeHOTUIIOB BUpYca IaIlliAOMbI
yesoseka (BITY) Bpicokoro pmcka mpu IIpeApakoBBIX MHaTOAOIMAX IIENKM MaTKu cpeau >keHmyH Kasaxcrane u
oIlpeje/eHye CTelleH) COOTBETCTBILSI pe3yAbTaToOB KOABIIOCKOIIMH M OMOIICHM IIIeIKA MaTKI.

MeTtoapl. DT0 oIIepevyHOe KOTOPTHOE JccAeA0BaHIe, IIpOBe AeéHHOe B MHOTOITpO(AbHOI O0AbHNIIE B ACTaHe,
Kasaxcran, ¢ Hosa0psa 2024 roga mo Mapt 2026 roga. JKeHIIMHBI pelpoAyKTUBHOIO BospacTa 18—45 aer mpomian
TectpoBaHue Ha BITY, Buaeokoab1ockonmio 1 OMOIICHIO IIeNIKM MaTKM 1104 KOHTPOAeM KOAbITOCKOIIMIA

PesyabTatsl B uccaesosanme Oblayu BkArOYeHb 483 yyacTHUIIBL, paHee He BaKUMHMUPOBaHHBIe ITpoTtus BITY.
Kozpriockonmst 6v11a mposedeHa 285 sxeHmiuHaMm. Y 48,5% yuacTHMII KOABIIOCKOIIMYECKOe 3aKAIO4eHue OblA0
HopMaabHbIM, ¥ 40,1% — aHomaapHbIM | crenienn, u y 10,6% — anomaasHbM II cTerrenn. Cpeau sTix 285 marneHTOK
Ouorncus 6p41a poussedeHa 127 ygacTHuIIaM, U paciipejeleHie pe3yAbTaTOB OMOICUY 3HAaUMTeAbHO pa3Andaloch
MEXJy TpeMs KOABIIOCKOIMYECKMMM 3akalodeHusmu. IIponeHT cosnageHus MeXay KOABIIOCKOIIMYECKMMM
3aKAIOYEHISIMU U pe3yAbTaTamy Omoricum coctasaser 37,5%, Hepspemtennsii koopduiment Karma Kosna = 0,083
(bootstrap CI - 0.097-0.269), uTo yka3biaeT Ha caaboe coBIIajeHne, 1 KBaapaTUIHO-B3BeIeHHbI Koadpduiment Kamnmna
= 0,342 (bootstrap CI [0.178, 0.477]), uTo yKa3biBaeT Ha yMEPEHHYIO CTeIleHb COBIIaAeHIs.

3akaiodeHne. X0oTs1 MeXKAy KOABIIOCKOIIMeI] 1 I1aTOAOTMell MK MaTK HabA104a10Ch pacXoKAeHne, HaIll
pe3yabpTaTbl IOKa3aAu, 4TO KOABIIOCKOIM: IOTEHIIMAaAbHO MOXET IIOBBICUTh AMArHOCTUYECKYIO II€HHOCTh IIpU
BBIIBAEHNMY I3MEHEHUI IIeVIKM MaTKU BBICOKON CTEITeHM.

Karouesble ca0Ba: IIpegpakoBble ITOpaskeHMs MIeKM MaTKy, KOABIIOCKOIINs, BUPYC ITalliiAA0Mbl YeA0BeKa,
OuMorcys ek MaTK!M, pakK IIefKY MaTKI.
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