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Diseases of the cardiovascular system remain an important medical and social problem through-
out the world, since the prevalence, features of the clinical course and outcomes lead to a significant
decrease in the quality of life. The study of the geographic variability of varicose veins of the lower
extremities (hereinafter — VLE) can expand the understanding of this problem.

Objective. To assess the regional features of the incidence of VLE in Kazakhstan for 2009-2018.

Material and methods. The material for the study was the data of the Ministry of Health of the Re-
public of Kazakhstan — annual form No. 12, concerning VLE (ICD 10 — 183) for 2009-2018. A retrospective
study using descriptive and analytical methods of biomedical statistics was used as the main method.

Results and discussion. For 2009-2018 in the republic 158 151 cases of VLE were registered
for the first time, of which 37 670 (23.8%) in men and 120 481 (76.2%) in women. The average annual
incidence rate of VLE (both sexes) in the republic was 91.6+9.6 per 100,000 of the total population

“ (95% CI1=72.8-110.3%o000). The lowest incidence rates of VLE in the entire population were established
NS lgissinov in Aktobe region — 28.1£1.4%o00 (95% CIl=25.4-30.8%u000). Very high incidence rates (both sexes) were
detected in North Kazakhstan region (130.5£7.6%000, 95% Cl=115.6-145.4%000) and in Astana city
(163.0£11.0%000, 95% CI=130.6-195.4%000).

Conclusions. The study showed a preliminary assessment of VLE incidence in the republic, iden-
tifying regions of low and high frequency, trends of VLE morbidity.

In dynamics, morbidity rates tended to grow. With the equalization of the incidence rates of VLE, the
average annual growth rate was T=+12.5%.
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‘Eypa3susinibik OHKOI02UsfIbIK 3epmmeynep uHecmumymesl, biwkek K., KbipFbiacmaH Pecrnybnukacs!
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JKypek-KkaHTamblp XXYNeCiHiH aypynapbl, atan antkaHga ask Bapukosbl Oykin anemae MaHbi3abl
MeauUMHanbIK-aneyMeTTik npobnema 6onein kana 6epeai, eUTKeHi Tapanybl, KNMMHUKaNbIK aFbIMHbIH,
epekLwenikTepi MeH HaTuxXenepi emMip canacbiHblH e4dyip ToMeHAeyiHe akeneai.

3eptTey makcatbl. 2009-2018 xbingapbl KasakctaHaa asik Bapuko3bl aypybliHblH aliMakTblk
epekLeniktepiH 6aranay.

MaTtepwuan xaHe agictepi. 3epTTey MaTepuansl KasakctaH Pecnybnukacel [leHcaynblk cakTay
MUHUCTPANIriHiH aepekTepi — 2009-2018 xbingapaarbl ask BapukosbiHa (MKB 10 — 183) katbicTbl Ne 12
Xbingplk hopma 6onabl.

HaTtuxenepi xaHe Tankbinaybl. 2009-2018 xbingapsl pecnybnukaga anfaw pet 158 151 ask Ba-
puKo3bl Tipkenai, oHbIH iwiHae 37 670 (23,8%) epnepae xaHe 120 481 (76,2%) senaepae. Pecnybnuka-
[a asik BapuKo3bl (EKi XbIHbICTa Aa) aypybIHbIH OpTaLLa Xbinablk kepceTkiwi 6apnbik 100 000 TypFbiHFa
wakkaHaa 91,6+9,6 kypagbl (95% OMN=72,8-110,3%oc00). ByKin xanbiKkTblH asik BapnKO3bIMEH CbipKaT-
TaHybIHbIH €H TeMeH kepceTkiwTepi AkTebe obnbicbiHAa aHbikTanabl — 28,1+1,4%000 (95% ON=25.4-
30,8%000). AypyAblH eTe >ofapbl kepceTkiwTepi (eki xblHbic) ConTycTik KasakctaH obnbicbiHAA
aHblkTanabl (130,5+7,6%000, 95% [ON=115,6-145,4%000) xoHe AcTaHa kanacbiHaa (163,0+11,0%o00,
95% [N=130,6-195,4%000).

KopbITbiHABLI. XKyprisinreH 3epTTey pecnybnvkaga ask BapuMKO3bIMEH CblpKaTTaHYLUbIMbIKTbIH,
angblH ana HoTeXeCiH KepCeTTi, XNiniri TOMeH XoHe Xofapbl eHipnep aHblkTangbl, COHgan-ak ask
BapMKO3bIMEH CbIpKaTTaHyLWbINbIKTbIH TPeHATTepi aHbikTangsl. [uHamukaga aypy kepceTkiwTtepi
ecefi. AfiK BapuKo3bl CbipKaTTaHYyLbINbIK KOPCETKILUTEPIH TEHECTIPY Ke3iHAe opTalla Xbinablk ecy
kapkbiHbl T =+12,5% Kypaa.

Heri3ri ce3gep: askTbiH Bapnko3bl, aypy, KasakcTtaH.
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3aboneBaHusi cepeyYHO-COCYaUCTON CUCTEMbI, B YACTHOCTU BApUKO3 HUXKHUX KOHEYHOCTeN (aa-
nee — BHK), octaeTcsa BaxxHON Meanko-coLumaneHon npobnemon Bo BCeEM MMUpe, NOCKOMbKY pacnpo-
CTPaHEHHOCTb, 0COBEHHOCTU KITMHUYECKOTO TEYEHUS U UCXOObl BEAYT K 3HAYUTENIbHOMY CHUXEHUIO
KayecTBa XU3HU.

Lenb nccnepgoBaHmsa. OueHnTb pernoHanbHble ocobeHHocTn 3abonesaemoctn BHK B Kasax-
cTaHe 3a 2009-2018 rr.

MaTepuan u metoabl. MaTtepranom uccrnenoBaHus NOCyXunu AaHHele MUHUCTEPCTBO 34pa-
BooxpaHeHus Pecnybnukn KasaxctaH — rogoBas popma Ne12, kacatowmeca BHK (MKB 10-183) 3a
2009-2018 rr. B kayecTBe OCHOBHOro MeTofa MCNOsib30BanNoCh PeTPOCNeKTUBHOE UccreaoBaHme
C NPUMEHEHNEM AECKPUNTUBHbBIX U aHANUTUYECKMX METOA0B MeANKO-GMONornyeckon CTaTUCTUKU.

Pesynbtatbl n ob6cyxaeHue. 3a 2009-2018 rr. B pecnybnuke Obin BNepBble 3aperncTpupoBaH
158 151 cnyyan BHK, 13 Hnx 37 670 (23,8%) y Mmy>x4unH 1 120 481 (76,2%) y xeHwwmH. CpeaHerogosom
nokasartenb 3abonesaemoct BHK (06a nona) B pecnybnuke coctasmn 91,6+9,6 Ha 100 000 Bcero
HaceneHuns (95% AWN=72,8-110,3%o00). Camble HM3KMe nokasatenu 3abonesaemoctn BHK y Bcero
HaceneHuns Obiny ycTaHoBMeHbl B AkTIOBHCKoM obnactn — 28,1+1,4%o00 (95% [ON=25,4-30,8%000).
OueHb BbiCOKMe nokasatenu 3aboneBaemocTtu (06a nona) 6binKn BeisiBNeHbl B CeBepo-KasaxcTaH-
ckon obnactn (130,5+7,6%000,95% [ON=115,6-145,4%000) 1 ropoge ActaHa (163,0£11,0%000, 95%
ON=130,6-195,4%000).

BeiBoabl. lNpoBefeHHOe MccrieoBaHME Nokasano npeaBapuTENbHY0 OLeHKy 3aboneBaemocTyu
BHK B pecnybnuke, ycTaHOBMEHb!I PErMOHbI HA3KOW M BbICOKOW YacTOThbl, @ Takxe BbiSBNEeHbl TPeHab!
3aboneBaemocTtn BHK. B gMHamuke nokasaTtenu 3aboneBaeMoCcTy UMenu TeHAEHUMIO K pocTy. [pu BbI-
paBHMBaHWM Noka3aTtenen sabonesaemoctn BHK cpegHerogoson Temn npMpocTa cocTaBusl Tnp=+12,5%.

KnioueBble crioBa: BapuKo3 HUXKXHMUX KOHEYHOCTeln, 3aboneBaemocTb, KazaxcTaH.
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iseases of the cardiovascular system, in particular varicose
D of the lower extremities (hereinafter referred to as VLE),
remains an important medical and social problem through-
out the world, since the prevalence, features of the clinical manifes-
tations and outcomes lead to significant decrease in the quality of
life. In Russia, about 30 million people suffer from VLE and per-
centage of woman suffering is much higher [1]. In USA and West-
ern countries, varicose veins have an estimated prevalence between
5% and 30% in the adult population, with a female: male predomi-
nance of 3:1 [2]. In the US, 40 million people were diagnosed with
varicose veins, which is about 23 percent of the country's popula-
tion suffering from the disease between the ages of 40 and 80 [3-5].
The prevalence of varicose veins is ubiquitous, but high-
er in developed countries. Risk factors found to be associated
with VLE include age, sex, a family history of varicose veins,
obesity, pregnancy, phlebitis, and previous leg injury, environ-
mental or behavioral factors, like sedentary lifestyle [2, 3, 6-9].
In Kazakhstan, most of the population is also exposed to
VLE. The study of the geographical variability of VLE in Ka-
zakhstan will increase the understanding of this problem.

MATERIAL AND RESEARCH METHODS

The research material included data obtained from the re-
porting form No. 12 of the Ministry of Health of the Republic
of Kazakhstan on patients with a diagnosis of CLE (ICD 10 -
183), established for the first time in their life.

A retrospective study (2009-2018) with descriptive and an-

alytical methods of modern epidemiology was used as the main
method for studying the incidence of VLE. Extensive and rough
indicators of morbidity are determined by the generally accepted
methodology used in modern statistics [10-12]. The annual aver-
ages (M), mean error (m), 95% confidence interval (95% CI), and
average annual upward/downward rates (T%) were calculated.

The dynamics of morbidity indicators have been studied
over 10 years, while trends are determined by the least squares
method. The geometric mean was used to calculate the average
annual growth rates and decrease in the time series.

RESULTS AND DISCUSSION

During the study period (2009-2018), in the republic
158,151 cases of VLE were registered for the first time, in
which 37,670 (23.8%) and 120,481 (76.2%) cases are among
men and women, respectively.

High extensive indicators of VLE were established in Kar-
aganda region (11.1%), Almaty city (13.1%) and South Ka-
zakhstan region (18.1%). The lowest extensive indicators of
VLE were in Mangistau (1.4%), Aktobe (1.4%) and West Ka-
zakhstan (1.9%) regions (table 1).

As can be seen from Table 1 the distribution of VLE by
region, taking into account the gender of the population, had
the above feature.

The average annual incidence rate of VLE (both sexes) in
the republic was 91.6+9.6 per 100,000 of the total population
(95% CI=72.8-110.3%000).

Table 1 — Distribution of VLE by regions in Kazakhstan for the period 2009-2018

Region /city Both sexes Male Female
Abs. % Abs. % Abs. %
Mangystau 2246 1.4 658 1.7 1588 1.3
Aktobe 2265 1.4 643 1.7 1622 1.3
West Kazakhstan 2942 1.9 773 2.1 2169 1.8
Kostanay 4436 2.8 1236 3.3 3200 2.7
Atyrau 4788 3.0 2206 5.9 2582 2.1
Akmola 4869 3.1 2358 6.3 2511 2.1
Kyzylorda 5215 3.3 802 2.1 4413 3.7
Pavlodar 7333 4.6 2521 6.7 4812 4.0
North Kazakhstan 7523 4.8 1778 4.7 5745 4.8
Zhambyl 9431 6.0 1488 4.0 7943 6.6
East Kazakhstan 9746 6.2 2499 6.6 7247 6.0
Nur-Sultan city 13581 8.6 2667 7.1 10914 9.1
Almaty region 16866 10.7 3967 10.5 12899 10.7
Karagandy 17541 1.1 5112 13.6 12429 10.3
Almaty city 20695 13.1 3888 10.3 16807 13.9
South Kazakhstan 28674 18.1 5074 13.5 23600 19.6
Republic 158151 100.0 37670 100.0 120481 100.0
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In the dynamics, the incidence
rates tended to grow from 69.2%000 160 143.7
in 2009 to 138.7%mo in 2018. o000 134.1 138.7
While levelling the incidence rates 140 -
of VLE, the above-mentioned up- 120 + _ o
ward trend was also established, 100 1 o
the average annual growth rate was
T=+12.5% (figure 1). 80 1 692

In dynamics, a similar picture 60 - - 700
was observed in both men and 40 - o 642 674 ’
women. The incidence rates of VLE
increased for men from 40.7%o00 20
in 2009 to 58.8%o00 in 2018, and 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
for women from 95.7%wo in 2009 rox 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
to 213.7%o00 in 2018. At the same
time, the average annual growth —O— Morbidity rates - Trends
rate of equalized indicators were

T=+5.3% and T=+15.4%, respec-
tively.

The average annual incidence
rate of VLE in men (45.5%2.4%000, 95% CI=40.8-50.1%000)
had a statistically significant difference (p=0.000) compared
with the data in women (134.7£16.5%00, 95% CI=102.3-
167.0%000).

The lowest incidence rates of VLE were found in Akto-
be region. So among the entire population (both sexes) —
28.1+1.4%000 (95% CI=25.4-30.8%000), in men — 16.4+1.0%000
(95% CI=14.4-18.5%000) and women — 38.9+2.0%000 (95%
CI=35.1-42.7%0w) (table 2, 3). In dynamics, the equalized in-

Figure 1 — Dynamics of VLE morbidity rates in the entire

Table 2 — Average annual incidence of VLE of Kazakhstan entire population (both sexes) by regions in for the period 2009-2018

population of Kazakhstan for 2009-2018

dicators of the incidence of VLE of the entire population (both
sexes) in this region tended to grow (T=+2.2%). At the same
time, the average annual rates of decrease in equalized VLE in-
dicators in women (T=+0.8%) were less pronounced compared
to the data in men (T=+1%) (table 2, 3).

Very high rates of primary incidence of VLE (both sexes)
were detected in the North Kazakhstan region (130.5 + 7.6%o00,
95% CI=115.6-145.4%00) and Astana city (163.0+11.0%o00,
95% CI=130.6-195.4%000) (table 2).

Region /city Incidence. 0,/0000 I %
M=m 95% Cl

Aktobe 28.1=1.4 25.4-30.8 +2.2
Mangystau 37.5+£8.6 20.5-54.4 +22.4
West Kazakhstan 47.0+4.4 38.3-55.7 +8.4
Kostanay 50.3+3.4 43.7-57.0 +4.5
Akmola 66.1+3.0 60.2-72.0 +3.8
Kyzylorda 69.5+£14.6 40.9-98.2 +28.3
East Kazakhstan 70.0+9.3 51.7-88.3 +16.5
Zhambyl 86.6=11.0 65.0-108.2 +18.0
Almaty 87.2+8.3 70.9-103.5 +9.2
Atyrau 88.0+19.8 49.2-126.7 -22.8
Republic 91.6+9.6 72.8-110.3 +12.5
Pavlodar 97.6+5.2 87.4-107.8 +4.6
South Kazakhstan 102.8+20.7 62.2-143.4 +40.6
Almatycity 127.7+19.6 89.4-166.1 +20.2
Karaganda 128.3+6.8 114.9-141.6 +5.7
NorthKazakhstan 130.5+7.6 115.6-145.4 +5.6
Astanacity 163.0+£16.5 130.6-195.4 +9.7
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At the same time, in dynamics, the equalized indicators of
the VLE incidence in North Kazakhstan region had a less pro-
nounced tendency to increase (T=+5.6%) compared to Astana
city (T=+9.7%) (table 2).

As can be seen from Table 3, the incidence rates of VLE in
men were very high in Karaganda (79.1£5.9%000) and Atyrau
regions (82.4+19.3%000). In women, the indicators were very
high in North Kazakhstan region (190.6+13.2%000), as well
as in Almaty (190.8+29.9%000) and Astana (251.6+28.8%000)
cities.

In dynamics, the equalized incidence rates of VLE (both
sexes) in the regions had a different trend. So, a high rate of
decline was noted in Atyrau region (T=-22.8%) (table 2).

A similar picture was observed when analyzing the equal-
ized indicators for men and women, where, in addition to this
region, there was also a high average annual rate of decline in
men in Pavlodar region (T=-6.3%) (table 3).

During the study period the highest average annual growth
rates of the equalized indicators of VLE incidence were es-
tablished in the South Kazakhstan region, which amounted
to T=+40.6% for the entire population (both genders) and
T=+100.1% for women. Among men, the highest growth rate
was noted in Kyzylorda region T=+59.8% (table 3).

DISCUSSION AND CONCLUSION

VLE are a common multifactorial complex vascular dis-
ease. Data regarding its prevalence are still underestimated,
nevertheless the CVD is negatively impacting on the patient's
quality of life and has a high socio-economic factor. Preva-

Table 3 - Average annual VLE incidence rates in both men and women by regions in Kazakhstan for the period 2009-2018

lence estimates of this condition vary across ethnic groups
ranging from 2-4% in the Northern group of the Cook Islands
to 50-60% in some countries of the Western world [13].

Study conducted in Russia showed the prevalence of dis-
ease in 69.3% population [9], in Romani population 68.4%,
newly diagnosed rate was 36.9% [14]. In Kazakhstan for 2009-
2018 158,151 cases of VLE were first diagnosed, of which
23.8% men and 76.2% women.

In dynamics, morbidity rates tended to grow. With the
equalization of the incidence rates of VLE, the average annual
growth rate was T=+12.5%.

At the same time, an interesting fact was established that
the incidence in the northern regions (North Kazakhstan, Pavlo-
dar and Akmola regions) was much lower than in the southern
regions of Kazakhstan, such as Almaty and Zhambyl region,
where climatic and geographic conditions are more favourable.

In this article, a preliminary assessment of VLE incidence
in the republic was presented, identifying regions of low and
high frequency, trends of VLE incidence.

Further in-depth study of the VLE incidence seems to be
very important, since it provides new hypotheses about risk
factors and effective preventive measures, and also allows ob-
taining reliable data on the morbidity. Changes in the incidence
of VLE in dynamics dictate the conduct and continuation of
epidemiological studies that will establish cause-and-effect re-
lationships of the development of this disease. The above facts
will be the priority scientific directions of our future research.

Assessment of regional features of the incidence of vari-
cose veins indicates variability with territorial differentiation

Male Female
Region /city

M=m 95% ClI T, % M=m 95% ClI T, %
Aktobe 16.4=1.0 14.4-18.5 +6.1 38.9+£2.0 35.1-42.7 +0.8
Mangystau 21.7%+5.4 11.2-32.3 +31.6 53.0£12.5 28.6-77.5 +17.1
West Kazakhstan 25.6+2.6 20.5-30.8 +5.6 67.0£6.6 54.1-80.0 +9.5
Kostanay 29.7+2.1 25.5-33.9 +3.3 68.9+4.7 59.6-78.1 +5.0
Akmola 66.3+3.6 59.2-73.4 +4.1 65.9+4.3 57.6-74.3 +3.5
Kyzylorda 21.3=5.7 10.2-32.4 +59.8 117.7+£23.6 | 71.5-164.0 +26.3
East Kazakhstan 37.7£3.5 30.9-44.5 +10.7 99.3+14.7 70.6-128.1 +19.0
Zhambyl 27.9+3.0 22.0-33.9 +14.2 143.0+18.9 | 105.9-180.1 +19.0
Almaty 41.8+2.9 36.1-47.5 +4.1 131.2+15.1 101.6-160.8 +11.1
Atyrau 82.4+19.3 44.6-120.3 -19.5 93.2+20.2 53.6-132.8 -26.4
Republic 45.5+2.4 40.8-50.1 +5.3 134.7£16.5 | 102.3-167.0 +15.4
Pavlodar 71.4=7 .1 57.5-85.3 -6.3 121.1+£12.2 | 97.2-145.0 +11.5
South Kazakhstan 37.1+£4.6 28.2-46.1 +14.0 167.6+37.3 | 94.6-240.7 +100.1
Almatycity 52.9+7.2 38.7-67.0 +15.8 190.8+29.9 | 132.1-249.4 +21.3
Karaganda 79.1+£5.9 67.5-90.7 +4.5 172.4+=11.4 | 150.1-194.7 +6.2
North Kazakhstan 64.6+4.1 56.5-72.7 +1.5 190.6+13.2 | 164.7-216.6 +7.0
Nur-Sultan city 68.3+6.1 56.3-80.2 +1.8 251.6+28.8 | 195.1-308.1 +12.0
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of "loci" with low and high indicators. The results obtained
will allow health care organizers to have a clear spatial picture
of the frequency of VLE and its incidence, which should be
used for monitoring and evaluating ongoing treatment and pre-
vention activities, as well as for optimizing costs in accordance
with the prevalence of the disease in the region.
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