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ESTIMATING THE PREDICTIVE VALUE OF THE CARDIOVASCULAR DISEASE
RISK MODEL “SCORE” AMONG THE KAZAKH PEOPLE

Saruarov Y.
Khoja Akhmet Yassawi International Kazakh-Turkish University, Turkistan, Kazakhstan

Abstract. Kazakhstan is the country with a high risk of cardiovascular diseases (CVDs) and
one of the main reasons for this is the lack of early detection of the risk of CVDs. In this regard, the
purpose of our study is to show the reliable CVD risk scale “SCORE” for determining the risk of
CVDs, which are widely used in the world.

660 patients participated in the cohort study from 2012 to 2014 and 2019-2020. The
diagnostic value and accuracy of SCORE was assessed using ROC/AUC analysis and Pearson
correlation test. From these researchers, the main indicators of the scales for determining the risk of
CVDs and changes in other risk factors based on 10-year dynamics were analyzed. AUC of SCORE
risk score increased. Namely, AUC of SCORE model elevated from 0.88 in 2012 to 0.92 in 2020.
The Pearson correlation rate was in the range 0.996 for following model with a p-value<0.05. The
proportion of the high-risk group was increased from 2.5% in 2012 to 4.4% in 2020. Predictive
value of SCORE was investigated, and their accuracy was increased.

Keywords: SCORE, cardiovascular disease, risk score, predictive value, Kazakh
population.

Ka3zakrap apacbinia ;KypeK-KaH TaMbIp aypyJ/JapbIHbIH KAYINTUIINH aHBIKTAYIIBI MO/
“SCORE”-HiH IMarHOCTUKAJBIK KYHIbLIbIFbIHA 0aFa 0epy

Capyapos E.
Kosxa Axmer Slcaym aThiHIarsl XallbIKapaiblK Ka3aK-TYpik yHUBepcuTeTi, TypkicTtaH K., Kazakcran

Annatma. Kazakcran xypek-kaH Tamblp aypyniapeiabiH (JKKA) mamy kaymi Korapsl el
OoJibIn TaOBLTAMBI, JKOHE OHBIH Heri3ri cebenrtepinin O0ipi — XKKA KaymiHiH epTe aHBIKTaIMAYhI.
Ochiran OaimaHpICThI OI3MIIH 3€pTTEYIMI3IIH MakcaThl — ojeMJe KeHiHeH KosmaHbuiaThiH JKKA
KaymiH aHbpIKTay yuiiH KoiaanbutaThlH «SCORE» KayinTuUlK MIKaJachlHBIH JHArHOCTUKAIBIK
KYHIBUIBIFBIHA OaFa Oepy.

2012-2014 >xone 2019-2020 xbunmap apalblFbIHIA KOTOPTTHIK 3epTTeyre 660 pecroHAeHT
kateicThl. SCORE mmarnoctukansik moHi MeH pganairi ROC/AUC rtangayer sxone Ilupcon
KOppeJSIUsl ChIHAFbl apKbUIbl Oarananibl. Ocbl 3epTreymiiiepaeH 10 SKbUIIBIK JAWHAMUKAFa
veridaenren JKKA kaymin jxoHe Oacka Kayin (haKTOpJapblHBIH ©3repyiH aHBbIKTayFa apHaJFaH
HmIKananapaelH  Herisri kepcerkimTepi Tanganasl. SCORE  kayinTimik mkanacsiielH - AUC
Kepcetkimti sxorapbutanel. Atan aitkanga, SCORE moneninin AUC moni 2012 xbuiel 0,88-neH
2020 xbubsl 0,92-re peitin ketepunai. ITupcon xoppemsuus ko3(h(UIMEHTI KOPCETKIUIHIH p-
MoHI<0,05-ke TeH, >kxoHe OepinreH yiri ymid 0,996 nuanasonsiaaa 0onsl. Toyeken TOOBIHBIH yieci
2012 xbuwsl 2,5%-man 2020 xbuiel 4,4%-ra neiiin ecti. SCORE KayinTuliK IIKanachIHBIH
00KaMJIBIK MOHIEP1 3€pTTEINII, OApAbIH JSJIrT alfKbIH AN IBI.

Tyiiin ce3gep: SCORE, xypek-kaH TaMmblp >XyHeci aypyiapsl, KayiOTUIK IIKajachl,
JMArHOCTHKAIIBIK KYHABUTBIFBI, Ka3aK MOMYISIIHICHL.

29


https://doi.org/10.47526/YJoHS-2025.1-11

O1eHKa MPOrHOCTHYECKOH EHHOCTH MOJIeJIM PUCKA CePIeYHO-COCYTUCTHIX 3200/ 1eBaHMii
“SCORE” cpenau ka3zaxoB

Capyapos E.
Mex1yHapoAHbBIN Ka3aXCKO-TYPELKU YHUBEpCUTET UMEHHN Xoaka Axmena Scasuy,
r.Typkecran, Kazaxcran

AHHoTanus. Ka3zaxctaH OTHOCUTCS K CTpaHaM C BBICOKUM PHCKOM CEPAEYHO-COCYIMCTBIX
3aboneBannii (CC3), m OAHOW W3 OCHOBHBIX INPHUYMH OSTOTO SBISETCS OTCYTCTBHE pPaHHETO
BoisBiieHUsT pucka CC3. B cBsi3u ¢ 3TUM, LI€Tb HAIETO HCCIIENOBAHUS — MPOJAEMOHCTPUPOBATH
HagexHOCTh mKaibl pucka CC3 «SCORE» ansa onpenenenust pucka CC3.

B xoroptHOM nccnenoBanuy npuHsan ydactue 660 nmauuenton B nepuon ¢ 2012 o 2014 u
¢ 2019 no 2020 roapl. JIuarHoctuueckas meHHOCTh U TOYHOCTH miKasbl SCORE onenuBanuch ¢
nomotibio ROC/AUC-ananuza u koppensiuonHoro tecta [lupcona. [lo manHeIM MccienoBaHuid,
OBLTH TIPOAHAM3UPOBAHBI OCHOBHBIE TOKa3zaTenu Ikan ompexaeneHus pucka CC3 u auHammuka
npyrux QaxktopoB pucka Ha ocHoBe 10-metHeit auHamuku. AUC mkanel pucka SCORE
yBenuumiack. A umenno, AUC mozaenn SCORE ysemuuunace ¢ 0,88 B 2012 roxy mo 0,92 B 2020
rony. Kospounuent xoppensuuu Ilupcona mis ganHoi monenu Haxomwics B auamnasone 0,996
npu p-3HaueHuu < 0,05. Jlonsg rpynmsl BBICOKOTO pucka yBeianuuiach ¢ 2,5% B 2012 roay no 4,4%
B 2020 rony. [IporHoctruueckas neaHoctb SCORE Obuta riccreioBana, U €€ MOBBIMICHHAS TOYHOCTh
Obl1a Ompe/eNieHa.

KiaroueBbie ciaoBa: SCORE, cepnmeuno-cocyaucteie 3a00jeBaHus, OIEHKA pHCKa,
MIPOrHOCTHUYECKAs IIEHHOCTh, Ka3axcKasl MOMYJIsLHUS.

Introduction. The social significance of cardiovascular diseases (CVDs) in population
health is undoubtedly huge and they occupy first place among all other diseases globally [1].
Traditionally, in order to make an accurate diagnosis and treatment, patients must undergo a series
of procedures and tests. However, conventional tests aimed at detecting the disease at an early stage
may reduce the number of procedures in the assessment of the risk of CVDs.

Evaluation of the risk of cardiovascular events is challenging for clinicians due to multiple
factors. Without risk calculators, physicians have been shown to overestimate risk by a factor of 2-6
[2]. However, more recent studies show that doctors working without a risk calculator assign
patients to the appropriate risk categories in 59-71% of cases [3,4]. It is also difficult for patients to
assess the degree of risk of cardiovascular pathology. If we define a high 10-year CVD risk above
20% and a low risk below 20%, then about four out of five high-risk patients underestimate their
risk, and one in five low-risk patients overestimate their risks [5].

Current guidelines for primary prevention of CVD prioritize risk identification, mainly
through traditional CVD risk factors, and risk stratification using clinical scores and risk
assessments [6-10]. Researchers in the field have developed, and validated, multivariate risk
prediction tools that synthesize information on CVD risk factors to predict future cardiovascular
complications in various populations [10,11]. Since CVD is a long asymptomatic phase, from its
clinical form to subclinical manifestations, the expansion of predictive studies of cardiovascular
pathology has been supported [12]. The synergistic effect of several risk factors is greater than the
effect of each risk factor in increasing overall cardiovascular risk. Therefore, calculating the overall
risk of CVD is more important than identifying risk factors one at a time [13].

As a result, several clinical tools for predicting CVD have been developed, and the most
commonly used are the SCORE risk score for European countries [6].

The use of risk assessments in clinical practice varies widely and often falls short of
expectations [14-16]. The impact of applying these risk assessments in clinical practice is almost
completely unknown, although their use is recommended in various national guidelines. The
validation and impact of most predictive models have not been evaluated and there is a great need
for such studies [17]. Similar studies assessing the risks of CVD using the SCORE model for the

30



Kazakh population were not conducted. Although the SCORE scale is recommended in national
guidelines and introduced as a standard by order of the Ministry of Health of Kazakhstan for the use
of the second stage of preventive medical examinations. Thus, the purpose of this study is to
determine the diagnostic value and accuracy of CVD risk scales in the Kazakh population in
accordance with the SCORE scale. This study also aims to evaluate the accuracy of the
cardiovascular disease risk model of SCORE among the Kazakh population in the 8-year period.
Moreover, the correlation of risk groups (low, medium and high) in the beginning and end of study
timeframes was investigated.

Methods. The study was conducted at the Clinical Diagnostic Center of the Khoja Akhmet
Yassawi International Kazakh-Turkish University (Turkistan city, Kazakhstan) in the period of
2012-2014 and 2019-2020. Due to the death of 28 participants, the final sample for this study
included 632 participants (Figure 1). The age variable was divided into five categories: under 40
years old, 40-49 years old, 50-59 years old and 60-69 years old. The inclusion criteria for the study
were age 18-69 years and written informed consent to participate in the study, whereas the
participants of age over 69 years were excluded.
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(n=632)
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B — .
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(n=660) (n=632)
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Dead

Figure 1. Formation of the final sample (Created with BioRender.com)

Data on study participants were collected in a patient survey card that contained a summary
of the study, a written voluntary informed consent form, passport and demographic data,
questionnaires on smoking, alcohol consumption, physical activity and stress, as well as
anthropometric and laboratory studies.

The Fagerstrom test was used as a questionnaire to determine smoking status, and the
Alcohol Use Disorders Identification Test (AUDIT) questionnaire was used for alcohol. The level
of physical activity was determined according to the International Physical Activity Questionnaire
(IPAQ), and patients were divided into three groups — with low, medium and high physical activity.
According to the results of the Perceived Stress Questionnaire (PSQ) to determine the level of
stress, among the study participants, were identified individuals with low, moderate and significant
levels of stress.

The anthropometric study determining height, weight for which BMI was calculated.
Laboratory research methods included the determination of total cholesterol, triglycerides, high-
density lipoprotein (HDL) and low-density lipoprotein (LDL). Blood sampling was carried out from
the cubital vein after a 12-hour fast. Biochemical studies were determined in the biochemical
analyzer Cobas Integra-400 from Roche (Germany). The listed laboratory studies were carried out
in the laboratory of the Clinical Diagnostic Center of Khoja Akhmet Yassawi International Kazakh-
Turkish University.

Assessment of the accuracy of all risk score models was achieved using the values of the
receiver operating characteristic (ROC) curve and calculating the area under the ROC curve (AUC).
Pearson correlation coefficient was used to test the association between the risk scores in 2012 and
2020 for SCORE, significant if p-value<0.05.

This study was approved by the Commission on Clinical Ethics of the Faculty of Medicine
of Khoja Akhmet Yassawi International Kazakh-Turkish University. Before attending the study,
participants were provided with personal explanations regarding the purpose and method of the
study, as well as information regarding the processing of the results. The written consent was
achieved.
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Results. The socio-demographic characteristics of the subjects are depicted in Table 1. The
age of the respondents ranges from 27 to 69 years with a mean age of 51.2 + 11.7 years. The study
sample was dominated by women (69.9%), persons of Kazakh nationality (89.2%), patients with
higher/incomplete higher education (64.8%), civil servants (72.7%), and married (89.3%)
participants. Among patients, 13.4% smoked, 25.8% drank alcohol, 17.7% engaged in an average
level of physical activity, 59.7% had a moderate degree of stress, 34.4% and 39.8% were
overweight and obese, respectively.

Table 1. Social and demographic characteristics of the study participants (n=632)

No Parameters Number Prop(())/ortlon,
1 Gender males 190 30.1
females 442 69.9
under 40 125 19.8
40-49 years 152 24.1
2 Age 50-59 years 190 30.1
60-69 years 165 26.0
3 Nationality Kazakhs 564 89.2
Others 68 10.8
4 Education higher/incomplete higher 409 64.8
average/below average 223 35.2
civil servants/students 459 72.7
5 | Occupation private sector 166 26.2
worker/entrepreneur
unemployed (able or unable to 7 11
work) / housewife / retired '
) married 564 89.3
6 Marital status single/divorced/widower 68 10.7
. yes 85 13.4
7| Smoking no 547 86.6
8 Alcohol yes 163 25.8
consumption no 469 74.2
low 465 73.6
9 Physical activity average 112 17.7
high 55 8.7
normal BMI 163 25.8
10 BMI overweight 218 34.4
obese (I, II, IIT degrees) 251 39.8
low 128 20.3
11 Degree of stress average 377 59.7
high 127 20.0

The accuracy of risk score model was assessed using the values of ROC and calculating the
area under the curve. So, for the SCORE CODE at the beginning of the study period, AUC was
0.88 (95% CI, 0.22 — 0.94), whereas this value increased to 0.92 (95% CI, 0.19 — 0.94) in 2020
(Figure 2).
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SCORE CODE in 2012 and 2020

AUC (SCORE 2012
AUC (SCORE 2020

Sensiivity

Figure 2. ROC curves and AUC values of risk score “SCORE” in 2012 and 2020
The Pearson correlation coefficients between the SCORE risk scores scales are displayed in
Table 3. All risk scales correlated significantly with each other. The correlation rate was 0.996 for
all scales with a p-value<0.05. Also, it should be noted that the transition from low risk to medium
risk and medium risk to high risk was observed from 2012 to 2020. Namely, in the SCORE scale,
the proportion of high risk was increased from 2.5% in 2012 to 4.4% in 2020.

Table 3. Pearson correlation coefficients between SCORE risk score scales

Scales 2012 2020

SCORE n (%) n (%) correlation p-value
Low risk (0-4%) 516 (81.6) 466 (73.7)
Medium risk (4-9%) 100 (15.8) 138 (21.8) 0.996 0.054
High risk (>10%) 16 (2.5) 28 (4.4)

Discussion. In this study, we assessed the accuracy of the most common cardiovascular
disease risk score model among the Kazakh ethnicities. SCORE model accuracy increased slightly
from 2012 to 2020.

Nonetheless, according to the values of the area under the ROC curve, the most accurate
result in 2020 was observed in the SCORE model. Also, in the SCORE scale, low-, medium- and
high-risk groups outcomes in 2012 correlated significantly with the results of cardiovascular disease
risk scores in 2020. The use of ROC/AUC for the evaluation of the accuracy of risk scores was
demonstrated in the studies of Cooper et al. [18] and Versteylen et al. [19].

There are multiple contributing risk factors to the progression of cardiovascular diseases,
and alcohol consumption [20], smoking [21] and body mass index [22] are not the exception.
Especially, alcohol intake had the strongest relationship to the outcomes of all risk models. Based
on our findings, the presence of cardiovascular diseases did also affect the values of the regression
model of the scoring scales. Among the CVVD parameters, BMI had the weakest relationship to the
results of SCORE model in this study.

Among the limitations of the study, it should be noted that the predisposing risk factors for
cardiovascular diseases were not investigated in terms of gender, although it was out of the scope of
this study. Moreover, the predictive value of risk score models was irrespective of gender in the
study of Hence et al. [23]. Also, long-term follow-up will be needed to identify the best predictive
value among the compared risk models.

The study was limited by the application of SCORE risk model, and other risk scores such
as SMART and Diamond-Forrester (DF) were not used. They could also provide the variability for
doctors in the prediction of cardiovascular events, especially in patients with atherosclerosis, which
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was assessed by SMART score in the study of Uthoff et al. [24], whereas the performance of
updated DF was compared in the predicting obstructive coronary artery disease by Baskaran et al.
[25].

Recent studies have shown that the compared risk models are effective across various
populations in predicting relative and absolute risks of cardiovascular events [18,19,23]. Similarly,
the accuracy of the predictive values of SCORE model among the Kazakh population in the risk of
CVDs was increased. A strong correlation of low- to high-risk groups was observed at the
beginning and end of the study period.

Conclusion: The predictive value of the SCORE risk scale were investigated and their
accuracy was determined for Kazakh population.
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