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Introduction

Cardiovascular disease-related mortality accounts for 34% globally, 23% in the United
States, and 22% in Europe, with Asia representing 35% of total deaths as of 2019. In Asia,
ischemic heart disease and stroke are the most common causes of cardiovascular diseases
(CVD), and the prevalence of these two types of CVD varies significantly across different
regions and countries in Asia. Over the last 10 years, the average number of deaths due
to cardiovascular diseases has been 5.7 thousand annually, representing 33.7% of total
mortality. Cardiovascular diseases account for 11.1% of all ilinesses, and as of 2021, the
rate has increased by 128 compared to the average of the past 10 years, reaching 936
per 10.000 population. As cardiovascular disease-related mortality is the leading cause of
death worldwide, every country has criteria for calculating the 10-year risk of CVD to reduce
cardiovascular morbidity and mortality. These criteria are crucial for predicting the risk of
stroke and cardiovascular diseases in individuals with or without diabetes.

Purpose
To assess the risk of heart disease in people aged 40-74 years without cardiovascular
disease.

Material and Methods

A total of 394 individuals aged 40-74 were included in the study. Blood samples were taken
to determine lipid profiles and fasting glucose levels. Using the World Health Organization's
(2019) revised cardiovascular disease risk assessment model (which considers age, systolic
blood pressure, smoking, total cholesterol, LDL and BMI), the 10-year risk of developing
cardiovascular disease was calculated using both laboratory-based and non-laboratory-
based risk assessment criteria. Statistical analysis of the study was performed using SPSS-
26 software, with a p-value of less than 0.05 considered statistically significant.

Ethics: The methodology was approved by the Medical Ethics Sub-Committee of the Ach
medical university on the 30th of June, 2023 (Decision #23/02/03)

Result

The average age of the adults included in the study was 49.3+14.7 years. Among those
aged 40-74 who participated in the CVD risk assessment criteria, the average age was
53.7+9 years, with men having an average age of 54.6+9.3 (117 participants) and women
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having an average age of 5318.7 (223 participants). The total cardiovascular risk of the study
participants was 54.8% very low, 15.7% low, 13.2% moderate, 8.1% high, and 8.1% very
high according to laboratory-based assessment, while the non-laboratory based assessment
showed 49% very low, 20.7% low, 16.8% moderate, 7.7% high and 5.9% very high risk).

Among all participants, the prevalence of cardiovascular risk factors was assessed as
follows: 26.9% (95% CI: 22.6-31.6%) were smokers, 60.5% (95% CI: 55.4-65.3%)
consumed alcohol, 46.4% (95% CI: 42.4-50.2%) had arterial hypertension, 10.4% (95%
Cl: 0.76-13.9%) had diabetes mellitus, 75% were obese, 78.4% (95% CI: 74.2-81.6%) had
central obesity, 24.4% (95% CI: 18.5-31%) had hyperglycemia, 42.6% (95% CI: 35.6—49.9%)
had hypercholesterolemia, 19.3% (95% CI: 14-25.5%) had hypertriglyceridemia, and 11.3%
(95% CI: 0.71-16.7%) had elevated low-density lipoprotein levels.

The total cardiovascular risk of the study participants was 54.8% very low, 15.7% low, 13.2%
moderate, 8.1% high, and 8.1% very high according to laboratory-based assessment, while
the non-laboratory based assessment showed 49% very low, 20.7% low, 16.8% moderate,
7.7% high and 5.9% very high risk.

These distributions showed a statistically significant difference compared to the group
without arterial hypertension (p<0.0001). Additionally, comparison of risk between individuals
with and without diabetes mellitus using laboratory-based assessment also revealed a
statistically significant difference (p<0.0001). The concordance between the two models was
88.8% (95% CI: 83.6-92.9) with a Cohen’s kappa coefficient of k=0.6, indicating moderate
agreement with statistically significant difference (p<0.001).

Conclusion: 75% of the people surveyed were obese and 78.4% had central obesity, with
men at greater risk than women. The cardiovascular risk of having arterial hypertension
and diabetes is further increased. The correlation coefficient of the risk estimates showed a
strong correlation across gender and age groups. The agreement between the risk estimate
models was 88.8%, or a moderate agreement with Cohen's coefficient (k=0.6).

Keywords: Cardiovascular disease, cholesterol, cardiovascular risk, hypertension, smoke
Pp.36-48, Tables 5, Figures 4, References 30

YHpacnan

Hanxun paxuHa xanasapT 6yc eBY4HMIA yriMaac
xun 6yp 41 cada xyH (74%) Hac Gapx GanHa
[1]. OonxuiH apyyn M3HOUWH OGawnryynnara
(OOMB)-biH 2023 OHbl M3433r33p  3ypX
cypacHbl eB4YMH (3CO) Hb OANXUAH X3MXKI3HA
Hac GapanTblH TAPryynax LwantraaH XaBaap
Gaviraa Gereep >wung gyHgkaap 17.9 cas,
XaBapblH yniMaac 9.3 casi, ambcrasnbiH 3aMblH
©BYHUI ynMaac 4.1 cas, YNXPUNH LUMKUHIUAH
WwanTtraaHt 6eepHuin eB4HUI ynMaac 2.0 cas
XYH Hac 6apx 6apx GanHa.

3ypx cyaacHbl eBYHeep Hac GapcaH 5 xyHui 4
Hb 3YPXHUI LUMIO33C, XapBanTbliH yMaac Hac
Gapx 6arraa 6ereen Hac 6apanTbiH 1/3 Hb 70-
aac 0oL HacHbl XYMYYCT Toxvmongox GanHa

[2]. XangBapT 6yc eBunH (XBO) Hb XyHWW
ambgpanbiH Oypyy X9B Masr, 3aH YWIaac
yyaantanm Gereen caprunnax GoOnNoMXKTOWM
3pCAdNT XYUNH 3YUNCTIN XoNn60o0oTon 60n10XbIr
cyasiaH TOrTOOCOH.

XBO-Hun apcaanT XyuuvH 3YWICUAT TaHWH
M39X, YyrnMaap TYYH33C CIprummk 4vagsan
3ypX CcydacHbl ©BYMH, TapXuHbl XapBanTbir
80%-nap, xaBapbir 40%-nap, YNAXPUNH LLUVKUH
(YW) x3B wWuHX 2-00C OGYpaH CIPrumnax
BOONOMXKTONI 3pA3IMTI, HOTOIMKI.

EBponbiH opHyyaan xung gyHaxaap 3.9 cas
XYH 3YpX CydacHbl ©BYHWUI yriMaac Hac Gapx
6avraa 6on Kasakctan yncag 100.000 xyH
amg xung gynopxkaap 86.7 xyH, xapuH MaHam
yncag 10.000 xyH amg 3ypXx cygacHbl ©BYHUI
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WwantraaHaap xwung 34.4 XyH, XapBanTblH
ynmaac 3.4 xyH Hac 6apaar.

MoHronyyyablH ayHgax Hacnant 2023
OHbl Gamgnaap 9parTandyygumiHx 67.6,
aMarTanyyyamnHx 76.9 ©Oanraa 6Gereen
3epyy Hb 9.3 xwun ©Gawnna [3]. Taprananr,
ancnunugemu, 2-p  XanbapuinH - YMXpuUH
WWKMH, LYCHbl gapant wuxcant, Oypyy
XOONMONT, XeaenreeHun Aayrtargan  33par
Hb 3C-Hbl 3pCOaNT Xy4uH 3ynnyya Gongor
0a 3ypx cygacHbl eBYMHA, WYy Heneenger
6onox Hb cyganraaraap TOITOOr4X3a.
Tapranant Hb B6ycag 3ypx cygacHbl apcaanT
XYYMH 3YMN33C YN XaMaapaH 3ypx cygacHbl
©BYHOOp 6©B4YNeX TYYHYNaH Hac Gapaxapg
xypragar 6ue paacaH 3pcaan 60nox Hb
cyanargcaH [4].

LlycHbl gapanT MWXCanT, YMXPUNH LUVKWUH,
Tapranant, TamMxu TaTax, uycaH Jaxb
XONecTepuHbl TyBWMH eHaep 6anx Hb
3CO-HMIN XaMMMNH 4dyxan 3pcOsnT  XYYuH
3ynn Gereen HWWraM SOWWH 3aCTUNH XY4YMH
3ynn, xepenreeHnn wnaaBx Oyypax, Oypyy
XOOMMONT 33p3ar Hb 3YpPX CydacHbl ©B4YWH
YYCAOX34  CUHEepretMk Hemnee  Y3yynaar.
3ypx cygoacHbl eBYHMMA Hac GapanTbiH ron
wantraadH 6onox TapxuHbl xapBanTblH 62%,
3YPXHUI WKrA33cunH 49% aptepuinH gapant
nxcanTtaac yycaar 6a cuctonbiH gapant 20
MM.My6, amacTtonbiH gapant 10 MM.mMy6—
aap HAMIrgaxag 3YPXHWUM LUMIA33C, TapPXUHbI
XapBanT, 3ypx cydacHbl aMraraap Hac bapax
3pcaan 2 gaxuH Hamargaar 6anHa [5].

OMIrTaM 9pParTav XyMyycT AapanTt WXCanT
WKUN  Xamxkaaraap  3CO-Hum  apcpant
XY4nH 3ynn 6Gongor ©6a WX3BYNAH AyTyY
YH3M13rAC3HI3C OHOLW TaBUrgaxrym, 30XUCTON
aMuMnras  xuarggarrym  bamHa  [6,  7].
XOrKUHIYA OpHYyOaa HUAT HacaHg XYPCaH
amartanuyyamiH 30%-4 Hb gapant uxcanT
Gangar 6on 6ara 60NOH AyHOAX OPOroTON
opHyyaan 53% xyptan Toxuonggor 6a
cuctonbiH gapant 20 mm.my6, guacTtonbiH
Aapant 10 mm.my6-aap Tyc Byp nxcax Tytama
40-89 HaCHbl 3parTam aMIrTonM XyMyyCuiH
TUT3M CyAacHbl ©BYNHA epTergex 60MoH uyc
XxapBanTtaap Hac 6apax apcgan Tyc 6yp 2
AaxvH Hamarggar [8, 9].
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Yypuanx batcanxaH HapblH cyanaavabiH 2020
OHbl YnaaHbaatap XOTbIH XYH aMblH apTepuiiH
AapanT UXCANTUNH TapxanTblH cyganraaraap
25.6% (140/90 mm.my6), 46.5% (130/80
MM.My6) TapxantTan 6ancaH 6anHa [10]. E.
Munmaa HapbliH 2018 oHA XMWTOCAH 3YPXHUM
ULemMmn 6BYHNIN 66X TOCHbBI ©8PYNeNT, 3pcaanT
XYYMH 3YWNCUAH  TapxanTbliH CyAanraaHbl
YP OYHrasdp HUWT cyganraaHg oponuoryabiH
53.2%-0 AgucnunuaemMm WUN3PCOH  YYHI3C
aparranyyyasa 63.5%, amartanuyynagn 43%-
Tan GancaH 6a 16.6% apTepunH [dapant
MXcanT, 46.7% vnnyyasnxuH, 53.3% tapranant
GancaH 6arnHa [11, 12]. 3CO-Hui onpbiH 10
XUIMNAH SPCOSNNIAT ypbauniaH TOOL0O0SOX Hb
34ra3p 3pCOMNT XYUYMUH 3YWUICUIAH HEeNeennmmnr
eepunIK, xsHax 6onomxton Gawmpgar [13].
OonxunH  Opyyn  MsHgouiiH  banryynnara
2019 oHpg 3CO-HUN 9PCOdNUAH YHIMTI3HUI
3areapbir 21 6yc HyTtruiH 180 rapym ync
OPOHZ 30pUynaH Lanryyp yYHaNraar WuHIYN3H
6onoscpyyncaH [14].

3CO-e0p ©BYNOX 3IPCAANMUIT
TOOLIOOMOXbIH  Tyng TyXarlH XyHWA Hac,
XYMC, Tamxu Tatgar a3cax, UycaH Jdaxb
HUWAT XONECTEpPVH, YMXPUMH LUMKUH OBYUH
OHOLLNOrgoX GancaH 3Ccax 33par MIAANNYYS
X3parTan 6a uycaH gaxb HUAT XONeCTEPUHBbI
(HX) xawmxaar TOOOpXOMNiox 6HOnomXKryn
Hexueng OuennH XuHrmiH mnHgekc (BXXW)-
nir awurnaH 3CO-Hui apcaanuur
Toouoomk 6onox tom [15]. 0aspx apcoanuinH
YHOMragHMM  3arBap Hb  nabopaTopuiiH
y3yynanTtag cyypwncaH 6onoH nabopatopuiiH
Oyc y3yynonTaa CyypuricaH r3C3H XOEp
xyBunbaptan tom [16, 17, 18, 19, 20].

3ypx cyOacHsb! ©BYHUI apcaanuunr
TOOOPXOMIICHOOP 3YPXHUM LMraaac,
XapBanTbil  ypbauunaH Taamarnax ad
xonborgonton 6GONOXbLIF  CYYNWMAH  YEWWH
cydanraaHyypgaap Tortooxsa [21].  Manan
yncag 2019 oHbl cypanraaraap 3CO-eep
eBunex eHgep apcgantan (= 30%) 40-69
HacHbl HWWAT XyH aMblH AyHO TapxanT Hb
19.3% 0Garraa Hb onpbiH 10 xung 3CO-eep
©OBYNeX eHaep 9pcaanTan GanHa. JHaxXyy
apcaanT Ganaan Hb XYUCUAH XyBbA TOAUANEOH
anraatan ©yc, HUAT aparTandyyaunH 18.4%

ypbaduaH
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(95% WX 15.8-20.9) amartanuyyaniiH 20.1%
(95% WX 17.6-22.6) Hb Tyc TyCc ompbiH 10
xung 3CO-eep eeunex aspcaan Hb 30% 6Ga
TYYH33C ux Gariraa Hb apcaanuir byypyynax,
XsiHax Waapanaratan HaH Yyxan acyyaan MeH
[22].

3opunro

CypanraaHg xampargcaH XYMYYCUAH OMpPbIH
10 XWNUMH  3YPXHUA  CydacHbl  ©BYHUN
3pCOANMIAr  TOOOPXOMImK,  nabopaTtopuiiH
Yy3yynanTtag cyypuncaH 6onoH nabopaTopuinH
Oyc y3yynanTtog cyypwncaH 3pcOonuviH
YHOMNIM33HMIM X00POHALIH HANLANAT TOOL00STOX

MaTtepwuan, apra 3ym

OHAOXyy cypanraar  OecKpunTuB  Har
arlwmHrMMH 3areapaap XWX ryMUSTraCaH.
Cypanraang 6atnargcaH  3ypx  CydacHbl
©BYMHIYW, YAXPUWH LLUMKUHTIN BOSTOH YNXPUIAH
WWKNH  eBYMHIY 40-74 HacHbl 394 XyH
xampargcaH. Oponuorygog A3MB (2019 oH)-
bIH LUMH34YN3H 60MoOBCpyyncaH 3ypx CygacHbl
©BYHUIN IPCOIMNH  YHINMA3HUN  3arsapbir
awurnaH (Hac, cucTtonblH JdapanT, Tamxu
TatanTt, HMAT xonectepuH, NHJIM, BXKN) 3CO-
eep eBuniex oupbiH 10 XUNUIRH 3pCAdNUIAT
nabopaTopuiH y3yynantag cyypuncaH 60moH
nabopaTtopuiiH Byc y3yynanTag cyypuncaH
2 YHOMra3HuWKW 3areapaap TOOL0OMOB. 3ypx
CydacHbl 3pcOanunir yHanaxgas <5% mai
Gara, 5-9% 6ara, 10-19% payHa, 20-29%
eHaep, 230% mall eHaep apcaanTan Oynart
XamaapyynaH aHrmncaH.

CypanraaHbl cTtatuctuk  ©onoscpyynanTbir
SPSS-26 nporpaMmbIr awmrinaH TOOLOOSICOH
Gereen p ytra 0.05-aac Gara 6on cTaTUCTUK
a4 xonborgonTom 3  Y3C3H.  TOOH
Y3YYNanTyyounr  ayHaax 6a  ctaHpapt
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XaszannTtaap, KaTeropuk y3yynanTtyyannr 33nax
XyBUap TOOLOX rapranaa. bynar xoopoHAbIH
Aanraar TooLOX400 X3P3B X3BUWH TapxanTtramn
TOOH y3yynant 6on yn xamaapanTt TyyBpWUWH
T-TecT, kateropuk y3yynant 6on xu-kBagpar
TecTunr Tyc Tyc awwurnas. bynar xoopoHabIH
anraar  Wilcoxon’s  rank-sum  TecTasp
XapbLyyrcaH.

Ec 3yi: “Au” AHaraax yxaaHbl UX CypryynmiiH
Ec 3ynH can6ap xopooHsl 2023 oHbI 6 ayraap
capblH 30-Hbl 64pUIH Xypnaap yr cyganraaHsl
aXnblH €C 3yWH acyyanbir  Xananuyynx,
cypanraar XapanKyyrnaxasp 3eBLUeepen asd
23/02/03  Tortoonoop  GaTtanraaxyyncaH
6onHo.

Yp AYH

HwiT cypanraang xampargcad 40-74 HacHbI
XYMYYCUWH gyHAax Hac 53.719 GancaH 6on
apartan 171 (ayHaax Hac 54.6+9.3), amarTan
223 (gpyHpax Hac 53+8.7) bawncaH.

OponuorygblH AANN3HX Hb OUENAH XUHTUIAH
WHOEKCI3D aHrmnaxag Wiyygan >KUHTIN

Ganraa OGereen XyWCUWH XyBbA Anraa
axurnargaarymn. OyHpax Yy3YyS1anTaac
y33X34 3PIArTanyyyanimH CUCTOSbIH

papant (135.3+19.2), gmactonblH papanTt
(87.5+£10.7) Hb 3MarTaMYyyYOAUNH CUCTOSbIH
papant (127122.2), gnacTtonblH gapantaac
(83.7£13) maragnan 6yxun eHpep 6amnnaa
(p<0.001). OpoarTanyyyaunH uUycaH Adaxb
HUAT XxonectepuH, Tpurnuuepng, BHIM
Y3YYNanNTyya Hb AMArTandyyaunHxaac eHaep
(p< 0.001). XapuH UHIM Hb amartanyvyyasg
eHOep, Ano A y3yyynanT Hb 3parTanyyyaasi
maragnan ©Oyxunm eHgep (p<0.001), Ano
B-MNH X3MX93HMM XyBb XYWUCUWH <dAnraa
unpaaryn (Table1).

Table 1. Anthropometric measurement and lipid parameters

Total Men Women
Indicator P value
Mean +St.d |Mean +£St.d |95% CI Mean +St.d |95% CI
Waistline 96.9+13.3 [98.1+12.7 [94.4-97.1 96.1+13.6 |94-99.6 0.13
Waistline/heigh ratio |[60.4+8.49. |58.6£7.63 |56.2-59.4 61.8+8.85 |60.4-64.1 0.0001
BMI 28.615.45 (28.3+4.43 |27.2-29 28.916.12 |27.8-30.4 0.27
Systol BP 130.7+421.3 [135.3%19.2 |129.5-137.7 |127+22.2 123.9-132.8 |0.0001
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Diastol BP 85.4+12.2 |87.5£10.7 |85.3-89.7 83.7£13 82.3-87.9 |0.002
Total cholesterol 4.68+0.91 |4.8510.82 [4.67-5.02 4.54+0.97 |4.35-4.73 |0.01
Triglyceride 1.410.61 1.5£0.7 1.37-1.65 1.28+0.5 1.19-1.38 |0.004
Glucose 5.42+1.33 |5.71£1.75 |5.34-6.1 5.16+0.71 |5.03-5.3 0.004
HDLP 1.73£0.23 |1.64+0.23 |1.59-1.69 1.81£0.20 |1.77-1.85 |0.0001
LDLP 3.04£0.99 |3.19t1 2.99-3.41 2.910.96 2.72-3.10 |0.05
Non-HDLP 2.95+0.98 [3.21+0.89 |3.01-3.4 2.73+0.99 |2.53-2.92 |0.001
Apo A 136.8427.4 |1411£29.6 135.3-147.8 |132+24.6 |132.6-137.4|0.01
Apo B 93.6£19.6 |94.1£19.6 |90.7-99 93.1£19.7 |89.5-97.1 0.72
Apo B/A ratio 0.74+0.49 |0.69+0.21 |0.65-0.74 0.78+0.65 |0.66-0.91 0.19

Description: Apo B - apolipoprotein B, Apo
A- apolipiprotein A, HDLP - high density
lipoprotein, LDLP — low density lipoprotein,
Non-HDLP — Non high density lipoprotein, Apo
B/A — apolipiprotein B/A ratio

Hunt oponuordygbiH 26.9% (95% WX 22.6-
31.6%) Tamxu Tataar, 60.5% (95% WX 55.4-
65.3%) apxu xaparmnagar, 46.4% (95% WX
42.4-50.2%) aptepuinH runepteHsn, 10.4%
(95% WX 0.76-13.9%) unxpuiiH WwmxuH, 75%
Tapranant, 78.4% (95% WX 74.2-81.6%)
TeBUH Tapranant, 24.4% (95% WX 18.5-

31%) rvneprnvkemn, 42.6% (95% WX 35.6-
49.9%) runepxonectepuHemu, 19.3% (95%
NX 14-25.5%) runeptpurnuuepugemu, 11.3%
(95% WX 0.71-16.7%) 6Gara HarTpanTan
NMNONPOTEUH NXACCIH Bannaa.

Apxun,  TaMXUHbl  X3p3rna’, apTepuirH
rmnepTeH3un, TeBUHTaprananT,runeprivkemMm
GONOH rUNepTPUrNMUEepUaeMUNH  TapxanT
AMArTaNYYYOUNHXI3C 3ParTanyyynag eHaep
OaricaH 6a cTaTMCTUK sAnraatan yp AyH
rapnaa (Table 2).

Table 2. Prevalence cardiovascular disease risk factors profile of study participants

Indicator Total Men b P value
n=394 n=171 n=223
Smoking 26.9%(106) 23.4%(92) 3.6%(14) 0.0001
Alcoholing 60.5%(237) 33.9%(133) 26.5%(104) 0.0001
Hypertension 46.4%(183) 24.9%(98) 21.6%(85) 0.0001
Diabetis 10.4%(41) 5.3%(21) 5.1%(20) 0.28
Overweight 75%(294) 32.7%(128) 42.3%(166) 0.76
Central obisety 78.4%(309) 36%(142) 42.4%(167) 0.05
Hyperglucome 24.4%(48) 14.2%(28) 10.2%(20) 0.05
Hypercholesterolemia |42.6%(84) 22.3%(44) 20.3%(40) 0.13
Hypertriglyceridemia 19.3%(38) 13.2%(26) 6.1%(12) 0.002
LDL increase 11.3%(21) 7%(13) 4.3%(8) 0.11

Description: LDLP — low density lipoprotein increase

Hunt cyoarnraaHg oporsnuoryabiH
nabopaTopuiiH y3yynanTtag cyypwuricaH
3ypX CydacHbl 3pCASNUMAH  YHAMraaraap

54.8% wmaw 6ara, 15.7% 6ara, 13.2% ayHa,
8.1% eHpep, 8.1% maw eHgep GawvicaH 6on
nabopaTtopuiiH Byc y3yynanTag cyypuncaH

yHonraarasp 49% maw 6ara, 20.7% O6ara,
16.8% ayHa, 7.7% eHgep, 5.9% maw eHagep
apcaoanTan bHannaa. Xymcasp Hb aBd y3Ban
nabopaTopuiiH y3yynantag cyypwncaH
YHANraaraap aparranyyyaunH 24.8%, 21.3%,
amMarTandyyaunH 45.7%, 8.1% (<5-9%, 10-
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230%) apcaanTan Ganraa 6on nabopaTtopuiiH
Oyc y3yynantag CyypuwuricaH YHamnrasarasp
aparTandyyamiH 22.6%, 20.8% (£5-9%, 10-
230%), amartanuyyauiH 47.2%, 9.7% (<5-

9%, 10-230%) oapcoantanm 6ave. YyH33C
Y3Ba/1 OMIrTANMYYY4Ad33C WYY SparTtandyyg
3ypX CydacHbl ©BYHEep eBYNex Maragnantan
Gariraa axurnargcat (Table 3).

Table 3. Cardiovascular disease risk classifcation using World Health Organization

cardiovascular disease risk chart

£ Lab-based chart £ Non lab-based chart
Variables | & S

L [<5% [5-9% | 10-19% [20-29% |>30% | ° |<5% |5-9% |10-19% |20-29% |>30%
Male 91 (15.7 (9.1 |9.6 6.1 5.6 17119.9 |12.7 (9.4 6.6 4.8
Female [106|39.1|6.6 |3.6 2 2.5 2231393 |79 |74 1.3 1
Total 197154.8 |15.7 |13.2 8.1 8.1 394 (49 20.6 [16.8 7.9 5.8
P- value [0.001

Description: Lab-based chart — Cardiovascular disease risk laboratory - based chart, Non lab-
based chart — Cardiovascular disease risk non - laboratory- based chart

ApTepuiH rMMNepTEH3NTIN XYMYYCUIAr
nabopatopunH  y3yynantaa — CyypwrcaH
YHANraaraap yHanaxag 14.2% wmaw 6ara,

8.6% 6ara, 9.6% ayHa, 6.1% eHpep, 7.6%
MalW eHaep 9pcadnunH Oynart xamaapd
GancaH 6on nabopatopuiiH Byc y3yynantag
cyypuncaH yHanraaraap 11.2% wmaw 6Gara,

9.2% 6Gara, 12.2% pyHa, 6.4% eHpep,
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56% wmaw eHpep 9apcpanTtom GancaH
Oereen apTepuiH rvnepTeH3uryn 6ynartan
Xapbuyynaxag CcTaTucTMK ad  xonborgon
Oyxun  anraatan  Gawnaa  (p<0.0001).
JlabopatopuiH y3YynanTtag cyypurncaH
YHOMraaradp YMXPUNH  LUMKMHTIN  BOMOH
UMXPUNH  LUMXKUHIYA XYMYYCUIAH  9pCO3nunr
XapblUyynaxag CTaTUCTMK ad xonborgonTon
6arnnaa (p<0.0001).
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Figure 1. Laboratory-based cardiovascular disease risk level by age group
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Figure 2. Nonlaboratory-based cardiovascular disease risk level by age group

3ypx cygacHbl ©BYHUM 3PCANMUAM  HacCHbI
oynrasp nabopaTopuinH y3yynanrtag
cyypuncaH ©onoH  nabopaTopuinH  Byc
Yy3yynanTtag cyypuncaH yHanraarasp 40-59
HaCHbIXaH gyHa Maw 6ara 6onoH G6ara apcgan
AVAN3HX XyBWUWr 333K OGainraa Gereep 60-
aac 093l HaCHbIXHbl XyBbA AyHOAac 4933l
3PCAANMIAH XyBb UNyy eHgep 6anraa 6a aHaxyy
XOE€p 9pCOdMUIAH  YHANradHUM  xyBunbap
XOOPOHOO0O cTaTUCcTuK snraatam (p<0.0001)
6awnHa (Figure 1, 2).

Description: The vertical axis represents the
percentage of risk, while the horizontal axis
shows the age groups. The risk is expressed
as a percentage.

Huat oponuoryabiH  AyHa nabopatopuiH
Y3yynanTag cyypurcaH 6onoH nabopaTopuinH

a. All males
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Oyc y3yynanmTtaa CyypwuncaH  3pcaanuiH
YHOMragHUM 3arBap Hb XOOPOHOOO Mall
XY4TOW 92epar xamaapnbir y3yymk 6GanHa
(apartan r=0.86 p<0.0001, amartam r=0.80
p<0.0001). HacHbl Gynar G0MOH XYNCUIH
XyBb[, 093PX XOEp YHIMNrasHMIN 3arBapyyablH
xamaapan 60-aac 033 HacHbIXaHg (3parTamn
r=0.73 p<0.0001, amartan r=0.83 p<0.0001)
Xy4Tan aepar 6HancaH 6on 60-aac goolu
HacHbixaHg  (spartam  r=0.50 p<0.0001,
amartan  r=0.43 p<0.0001) AgyHo aepar
Xxamaapnbir  y3yymk 6anB. OHaxyy Xoép
3PCOSNUNH  YHINM39HWIA 3arBapbir  alumriaH
3ypX CyAacHbl ©BYHUIA 3PCOJMMIM YHIMIXI
XYMC33C XaMaapaxrymragp Hac axux Tycam
3ypX CydacHbl 6BYHUIN 3PCA3N HAMIArAMK Oyn
Wwyyn xamaapan axurnargnaa (Figure 3).

b. All females
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Figure 3. Scatter plot the predicted individual level risk of fatal and non-fatal cardiovascular
disease using the non-laboratory based versus laboratory based model

Description: a. All males, b. All females, c. Males<60 years old, d. Females<60 years old, e.
Males=60 years old, f Females=60 years old R value 0.00-0.19 very weak, 0.20-0.39 weak,
0.40-0.59 moderate, 0.60-0.79 strong, 0.80—1.0 very strong.

JTabopaTtopuiiH Y3yynantag  cyypwrcaH bara, 18.8% 6ara, 15.7% gyna, 8.6% eHaep,
YHOMrasHuUM  3areapbir  TynryyprnaH  3ypx 6.1% maww eHgep apcaanTan Oynart xamaap4
cyAacHbl eB4HMI onpbiH 10 xnnuinH apcganuir - Gannaa (Table 4).

ypbaumMnaH TaamarnaH y3axag 50.8% maww

Table 4. World Health Organization cardiovascular disease risk prediction chart with
laboratory and non-laboratory based charts (n=197)

' Risk levels of WHO laboratory-based chart

r?;ilflfgggtgf'y\/\égged chart <5%|  59%| 10-19%| 20-20%| >30% Total

n (%) n (%) n (%) n (%) n (%) n (%)
<5% 94 (47.7)| 12 (6.1) 21| 0(0.0) 0(0.0) 108 (54.8)
5-9% 6(3) 18(9.1) 7(36)] 0(0.0) 0(0.0)] 31(15.7)
10-19% 0(0.0) 6(3) 15(7.6) 5(25)]| 0(0.0) 26(13.2)
20-29% 0(0.0) 15| 3(15)] 8@&1)] 3(15| 15(7.6)
>30% 0(0.0)) 0(0.0) 42)|  4(2) 9@6)| 17(88)
Total 100 (50.8)| 37 (18.8)| 31(15.7)| 17 (8.6)| 12(6.1)| 197 (100)
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Description: WHO Laboratory-based chart — World Health Organization cardiovascular
disease risk laboratory - based chart, WHO non lab-based chart — World Health Organization
cardiovascular disease risk non - laboratory- based chart

WiHxyy ompbiH 10 KUMUMAH 3ypX CyOacHbl  YHAMMI3HWA XOOPOHAbIH HUNUan 88.8% (95%
©BYHUIN 3PCOSNUIT ypbauMnaH Taamarnax MX 83.6-92.9) KoxeHunin kanna KoadhpuumneHT
nabopaTopuinH y3yynantag cyypuncaH 60mnoH (k=0.6) pyHa 39prasp TOXuponTon Oytoy
nabopatopuiH Oyc y3yynanTag cyypurcaH CcTaTUCTUK anraatan 6annaa p<0.001 (Table 5).

Table 5. Compatibility between the Ilaboratory-based and nonlaboratory-based
assessment models (n=197)

Characteristics of concordance? n (%) 95% CI
Concordance® 175 (88.8) 83.6-92.9
Nonconcordance® 22 (11.2) 7.1-16.4
Underestimate® 11 (5.6) 3-7.3
Overestimated 11 (5.6) 3-7.3

K value Cohen’s kappa k=0.6 0.6-0.6

Description: *P<0.05, a.Keeping WHO lab-based chart as reference, b.When both lab and
nonlab based charts classified a participant in the same risk level, then it was considered
“concordance,” and when classification differed, it was regarded as “nonconcordance,”
c. When lab-based chart classified a participant as “increased risk” (10%) which was
classified as “low risk” (9%) by the nonlab version, then the participant was regarded as risk
‘underestimated” d.When lab-based chart classified a participant as “low risk” (9%) which
was classified as “increased risk” (10%) by the nonlab version, then the participant was
regarded as risk “overestimated.” WHO: World Health Organization, Cl: Confidence interval

JlabopatopunH  Byc  y3yynanTtaap 3ypx  ©BYHWWr Taamarnax 4Yagsap Hb AUC=96.4%
CyOacHbl ©BYHUIA  3PCO3NUAT  ypbauyunaH (magpar yaHap 75%, esepmel, yaHap 91.6%)
Taamarnax 6ocro 20% 6awnxapg 3ypx cygacHol  6amns (Figure 4).

ROC Curve
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Figure 4. ROC Curve for laboratory and non-laboratory chart classification category
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Xanuamx

MoHron yncblH XyH amblH gyHg cyynunH 30
XWNWAH XyrauaaHg esuynern, Hac GapanTbiH
TOPryynax wantraaH XxaBasp OGanHa. 3ypx
cypacHbl eBynen 2023 oHbl 6angnaap 10 000
XyH amg 1376.9 6ok, cyynuuH 10 >XununH
AyHokaac 267.5-oop, eMHex oHooc 68.0-
0Op TYC TYC H3M3IACSH y3yynantton bariHa.
MiHxyy 3ypx cygacHbl eBunenunH 45%
aptepuH papant uxcant, 19.3% 3ypxHun
nwemn eBunH, 14.9% Tapxu cydacHbl ©BYMH
933k banraa Hb xangsapT Oyc eBunenuiiH
cypanraaHbl yp OYHTAM aymk 6anHa [22].

Xangeapt 6yc esdHun IV-p cypanraaraap
3YPX CydacHbl ©BYHU APCONMUNH TapXanTbIr
y39X34 apTepunH papant uxcant 44% (95
UX 42.2- 45.7%), Tamxn Tatgar 24.2% (95
NX 22.9-25.6%), nnyyaan xuH 49.4% (95 NX
47.8-51.1%), TeBuiH Ttapranant 53% (95 UX
51.2-54.8%), mmnepxonectepuHemn 27.8%
(95 NX 26.3-29.3%), rvnepTpurnuuepngemm
31.1% (95 NX 29.4-32.8%) Ganraa 6on 2024
OHbl YnaaHbaaTtap XOTblH 3pT WAPYYnarT
XampargcaH HacaHg XYPCOH XYH aMmblH
xangsapT 6yc eBYHUIN 3pCONUIAH TapxanTaac
y3axaa aptepunH papant uxcant 31% (95
nX 30.7-31.2%), Tamxun Tatgar 24.2% (95 X
22.8-25.6%), apxuHbl xaparnaa 34.8% (95 NX
32.8-36.7%), 4mxpunH wwmxmH 8.7% (95 NX
8.6-8.9%), rmnepxonectepuHemu 37.3% (95
UX 37-37.6%), runeptpurnuuepngemm 12.7%
(95 X 12.5-12.9%) Tapranant 18.6% (95 NX
18.7-19.1%), TeBunH Tapranant 56% (95 NX
55.7-56.2%) Ganraa Hb GMgHMI cyganraaHbl
VP OYHTaM gynuaxyny 6annaa [23].

OHaxyy cydanraaHg 2019 oHA LWWMH3YMICSH
OOMB-bIH 3ypx cymacHbl eByYMH (3CO)-Hui
3pCOdNMIT ypbaYUIiaH Taamarnax XyCHarTumH
nabopaTopuiiH 0ornoH nabopaTopuinH
Oyc y3yynanTtog cCyypwicaH  YH3Mra9HUN
3arBapbIr  awmrnaH 3ypx CydacHbl ©BYHUI
orpblH 10 >XWAWAH 3PCO3NUAT TOOLLOOJIOH,
A33PX YHAMNraaHWM 3arsapyydblH XOOPOHAbIH
HUALLNWWAT WanracaH Y3CaH.

T.TyyncanxaH HapbliH YnaaH6aaTap XOTbIH
ambynatopuop yumnunyymk O6yn aptepuiiH
TMMNEPTEH3UTIN YUNUNYYIISrYANNH 3apum Gan
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9pXTHMN ramMTan 6a 3ypx CyAacHbl ©BYHWM
apcaan cydanraaHbl yp OYHra3p apTepuiiH
rMNepTeH3nTan yununyynardygund 3CO-Hun
3pCOdNUIAT 2 ye waTTanraap YHanNaxag axHum
oynart 70.7% 6ara, 4.7% nyHa, 11.3% engep,
13.3% wmaw eHgep opcoang adrunargax
GavicaH 6on xoép gaxb Gynart 6an SpXTHUN
FAMTIIMAT H3MXK TOOLICOH YHaMraaraap 26%
bara, 2% pyHa, 58% enpgep, 13.3% maw
eHOep apcaanTan Oynart xamaapdy GancaH
bon 6GugHui cypanraaraap nabopaTopunH
Y3YYNanTag CyypuricaH YHImraaraap HUAT
oponuoryabiH 70.5% 6ara, 13.2% ayHa, 8.1%
eHaep, 8.1% maw eHOep 3PCAANTIN XapuH
nabopatopunH Oyc y3yynantag cyypuricaH
3PCO3NUIAH YHANraarasp 69.7% 6Gara, 16.8%
ayHa, 7.7% enpep, 5.9% maw eHgep
3apcaanuiiH 6ynart xamaapy 6anraa Hb 6ugHUK
cypanraaHbl yp AyHTaM onponuoo 6Ganraa
X3OUM 4 TyC cyganraaHbl Yp AyHa 6am apxTHum
rFOMTIAMWAT HOMXK TOOLIOONICOH ©on  MaHaw
cypanraa 3CO-HUA 3pCO3NMUNH  YHANr3ar
nabopatopunH ©onoH nabopartopuiiH  Byc
X0€p xyBunbapaap TOOLICOHOOPOO OHLOr
GawicaH [24].

0.0TroHTyssa HapbliH  A3uiH  Gara 6GonoH
ayHa opnioroton rypeaH (Manawns, MoHron,
Kamboax) OpHbl 3ypX CydacHbl ©BYHUN
3pCOANVIAT apTEPUNH TMNEPTEH3NIAH 2 BynarT
YHONaxa4 apTepunH rMnNepTeH3nryn GynrumH
XyMyycunH ayHg 3CO-HuMm eHgep 3pcaanTan
XYMYYCURH 33n9x XxyBb 2.3%, 6%,1.3%
GancaH 6a apTepuiH MNEpPTEH3UTIN XYMYYCT
20.8%, 33.3%, 10.4% 60mK H3M3IrACsH Yp
OyH rapcaH 6GanHa. BugHun cyganraaHbl
VP AOYHro3p apTepunH JapanT MUXCAanTryn
XYMYYCUINH 2% eHnaep apcaantan b6avicaH 6on
apTePUNH rMNEPTEH3NTIN XymyycuinH 13.2%
eHOep 9pcaanTam rapcaH  Gereen [33pX
cypanraaHbl yp ayHa 33.3% eHaep apcaanTan
K YHANArACOH Hb TyXalH cydanraaHbl
3PCOSNMNNH YHINMI3HA MaLl eHaep apCa3TUNH
aHrnan opoorynTtal xonbooton  Gamx
BonoxynL xaM33H Taamarnax Oanraa 6a
ovuaHni cyganraaraap 13.2% enpgep, 16.5%
Mall eHOep 9SpPCOdNTIN MK  YHAMIrOCIH
XYMYYCUIH HUANG3p XyBb owvponuoo Gannaa
[26].



46

Fatemeh Rezaei HapbiH [OOMB-bIH 3ypx
cypacHbel eBYMH (3CO)-HUA  LUMH3YMCOH
3PCOANMUIH YHIMr33HUIM 2 3areapbIr alumrnaH
XUWATOC3H LWKWHA cyganraaHbl yp OYHraac
y39X34 HacHbl Oynar OOMOH  XYWC3I3p
nabopaTopuiiH y3yynanTtaa cyypuncaH 60mnoH
nabopatopuiiH Oyc y3yynantag cyypuncaH
YHOMNra3raap 3ypx cyaacHbl ©BYHUI 3PCASNNAT
YyHanaxag apartan (r=0.94, p<0.001), amartan
(r=0.94, p<0.001) Bytoy xy4Tam xamaapanTtan
G6amB. YyH93c 60-aac 493l HACHbI 3ParTan
(r=0.93 p<0.001), amartan (r=0.88, p<0.001)
MaLl Xy4T3aln xamaapnbir y3yymk 6arncaH 6on
60-aac poow HacHbl 3partandyyg (r=0.84,
p<0.001), amartan (r=0.94, p<0.001) Oyoy
Mall Xy4yTan Xxamaapnbir y3yymk 6ancaH.
buaoHun cypanraaraap XyMCWMH XyBbA Mall
XY4Tan xamaapantan ©anraa Hb 3HIXYY
cypanraaHbl yp AyHTaM gywxk GanHa. XapuH
6ugHun cypanraaraap 60-aac 033w HacHbI
3ParTanyyya Xydtram separ, 60-aac pgooul
HacHbl XYMYYCUMH XYWMCUWH Xamaapan AyHA4
separ 6GancaH Hb [93pxX cyganraaHbl yp
AYHraac snraatan Gams [27].

P.Ananda Selva Das, Mahasweta Dubey and
Parthibane Sivanantham HapbIH cyganraaraap
XOEp YHANrasHun apcaanuiiH anrunan 83.3%
(k=0.64), 95.2% (k=0.934) TOoxmpy 6GawncaH
6on maHanm cypanraaraap 88.8% (k=0.6)
ToXxmpy Gavnaa. XapuH A33pX cyAdanraaHbl
QXMblH Yp AYH 3PCASMUNH XOEPbIH M3apar
6onoH esepmeL, YaHap (86.5%, 90.3%) -Tan
TOOOPXOWMNOrgcoH 6on GugHun cypganraaraap
75%, 91.6% (96.4%) 6anraa Hb XOEp
cypanraaHbl yp aymwk 6ynr xapyymk 6ariHa
[28, 29].

Azizallah Dehghan, Ali Rayatinejad HapblH

OOMB-bIH nabopartopuinH y3yynanTag
cyypwuncaH ©onoH naGopaTopuiH  Gyc
y3yynanrtag cyypurncaH 3pcaanuiiH

YHOMNraaraap 3ypx cyaacHbl ©B4HUN 3pCONNNT
VYHONCSH cyganraaraap nabopaTtopunH 6yc
y3yynantag cyypwncaH 10%, nabopatopuiiH
y3yynantag cyypuncaH 20% apcoanuiH
bocrotom Gamxag  nabopatopuH  6yc
Y3YYnanTag cyypwuincaH 3pcasnuiH  3aresap
Hb 60-aac g23wWw HacHbixaHa 91.4%, 60-aac
493w HacHbixaHg 100% magpar u4aHapbIr
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y3yy/k GancaH 6on maHam cyganraaraap
nabopatopunH Byc y3yynantag cyypuncad
apcaanuiiH 6ocro 20% Garixag magpar YaHap
75% Gancan bugHun cyganraaHaac snraatan
6annaa [30].

OyrHant

3ypx cydacHbl  9PCOSNUAH  YHAMI39HWIN
3areapyyablH XoopoHAblH Hunuan 88.8%
(KoxeHun kodduumeHT k=0.6) ayHn 33praap
TOXmpd GanHa. JllabopaTtopuitH Byc y3yynantag
CyypuncaH 3pCOafMAH  YHAMr33 Hb  3ypX
CyAacHbl ©BYHMIT ypbAuyunaH Taamarnax
yageap AUC= 96.4% (magpar 4aHap 75%,
eBepmeL, YaHap 91.6%) Gairaa y4np aHxaH
LWATHbLI 3pYYN MOHAUWH Tycnamx YWUIYunraa
GanryynnarbiH TYBLUMHA 3PCAJNMUIAT XypaaH

XyrauaaHg yHanax, pAayHa 6onoH eHaep
3pCOaNTaN  30punTOT  OynrMir  XxsiHax
BGonomXTON oM.

Tanapxan

Yr cypanraaHbl  axnbil  TOCNMWH  gaTa

M3033n3n4 TYNryypraH XumK ryAUITraxumr
36BLWEBPCOH AYX-UAH XaMT OfloH OOroH
TeCnUMH GarmnH ryuwyyasg ryH Tanapxan
MN3pXUNnbe.
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