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Summary

Introduction: In the context of the ongoing COVID-19 pandemic, information about risk factors of the infection is of
utmost importance. The objective of our study was to analyze the prevalence of behavioral and social risk factors for
CoVID-19.

Materials and methods: In October—-November 2021, we conducted a cross-sectional study among 1,123 residents of
Kazakhstan aged 18 to 69 years. We used a standardized customized STEPS questionnaire that included socio-demographic
data, behavioral data, and questions related to COVID-19. The significance of differences in data characterizing qualitative
features was determined using 2x2 contingency tables based on the value of Pearson’s %2 correlation coefficient.

Results: The mean age of the respondents was 44 years; 29 % of them were men and 71 % were women. Among
those who had experienced COVID-19, there were more young and middle-aged people (p < 0.05), people with higher
education (55.6 %) (p < 0.05), people having 1 to 3 family members (p < 0.05), and those not engaged in moderate physical
activity. We found no statistical relationship between smoking and the novel coronavirus disease (p > 0.05). Those who
recovered had higher titers of IgM and IgG antibodies. There was a considerable difference in disease incidence between
the vaccinated and unvaccinated (p < 0.05) with an odds ratio of 1.661 (35 % Cl: 1.275; 2.164).

Conclusions: Our findings can serve as a guide for COVID-19 awareness campaigns aimed at the coronavirus disease
prevention conducted by health authorities and mass media. They can also serve as the basis for in-depth studies of the
contribution of various factors to the risk of the disease.
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COVID-19 u B3auMocBA3b € couuasibHbIMU U NoBeAeHYeCKUMU paKTopaMm
y HaceneHua Pecnybnmnku KasaxcraH

C.T. Ypazaeaa, I".6. Kymap, K.LL.Tycynkanuesa, C.K. banmazambemoga, A.b.Ypa3aeaaq,
I".}K. HypmazaHbemosga, LL.M. Hypmyxamedosa, A.A. AMaHwuesa, MK.K. Tawumosa

HAO «3anadHo-KazaxcmaHcKkul MeduyuHcKul yHusepcumem umeHu Mapama OcnaHosa»,
y/1. Mapecbesa, d. 68, 2. Akmobe, 030019, KazaxcmaH

Pesiome

BgedeHue. B ycnoBusax npogomkatowenca naHgemmm COVID-19 nHdopmauma o pakTopax pycKa 3apaxeHus umeeT
VCKJTIOUMTESIbHYIO0 aKTyanbHOCTb. Llenbio Hallero nccnegoBaHua 6bl1 aHann3 pacnpocTpaHeHHOCTM NoBeAeHYeCKUX U Co-
uManbHbIX GaKTOpPoB pMcKa 3apareHua COVID-19.

Mamepuarsbl u Memodsbl. [NpoBeaeHo NepeKpecTHoe uccrefosanne cpeau 1123 uTeneit KasaxctaHa B BospacTe oT
18 0o 69 net B NepuoA c oKTABPA No HoAbpb 2021 roga. MccnegoBaHme NpoBoAMIOCH C UCMOSIb30BaHWEM CTaHOAPTU3K-
poBaHHOM afanTMpoBaHHoM aHKeTbl STEPS, KoTopas BKloyana B cebs coumanbHo-geMorpaduyeckme gaHHble, noBefeH-
YecKue AaHHble 1 Bonpochkl, cBA3aHHble ¢ COVID-19. [locToBEpHOCTb pasnymii AaHHbIX, XapaKTepU3YIoLWMX KaYecTBeHHbIe
NMpU3HaKK1, onpeaesnsanmn c NoMoLLbio TabsnL CONMPAKEHHOCTM 2x2 Ha OCHOBe 3Ha4YeHWA KpuTepua cooTBeTcTBMA MNMinpcoHa 2.

Pe3ynbmamel. CpefHWIA BO3pacT y4acTHUKOB COoCcTaBwui 44 rofa, cpeay HUX: MyXKumH — 29 %, weHWwuH — 71 %. Monogple
1 nioav cpefHero Bo3pacTa 6onenu Yalle, YeM niogu ctapluero Bospacta (p < 0,05). Yawe 6onenu nmua c BbicluMM obpa-
30BaHueM — 174 (55,6 %), 4eM nnua ¢ 3aKoOHYeHHbIM cpeHUM obpasoBaHueM — 135 (43,1 %) (p < 0,05). Cpeaun 60/1bHbIX
YYaCTHUKOB 6bIs10 60JsIbLLEe UL, B CEMbAX KOTOPbIX NMpoxKmBaeT oT 1 o 3 yenosek (p < 0,05), U 60/bLLMHCTBO Y4aCTHUKOB
vccrieoBaHNA He 3aHMManucb yMepeHHoW ¢usmyeckol HarpysKoi. CTaTUCTUYECKN 3HaUYMMOM CBA3M MerKay 3abosieBaHNEM
M KypeHueM He BbiABfieHo (p > 0,05). Y nepeboneBlunx 6bi1n 6onee BbICOKME TUTPLI aHTUTeN IgM 1 1gG, YeM y 300poBbIX.
Habnioganack 3HaunTeNnbHaA pasHULa B 3a60/1€eBaeMOCTU MeX Oy BaKUMHMPOBaHHBIMU U HEBaKLUMHUPOBaHHbIMU (p < 0,05)
c Ol 1661 (35 % AU 1275; 2164).

3akryeHue. Pe3ynbTaTbl AaHHOMO UCCNIe40BaHUA MOMYT CIYKUTb OPUEHTUPOM AN1A MHPOPMaLMOHHBLIX KaMMaHUi No
npodunaxktuke COVID-19, npoBoanMbIX opraHamu 3gpaBooxpaHeHma u CMW. PesynbTaThl AaHHOI0O Ucc/ie4oBaHWA MoryT
AIBNATLCA OCHOBOW A7 NpoBeeHuA bonee yrny6eHHbIX McCieoBaHWI Mo oLeHKe BKaga pasnnyHbix ¢dakTopos B ¢op-
MUpOBaHWe YPOBHA pUcka nHuumposaHma COVID-19.

KnioueBble cnoBa: COVID-19, anngemMmonorua, nosegeH4YecKkme, couyasnbHble GaKTopbl pyUcKa, ornpoc.
[Onsa umtupoBanua: Ypasaesa C.T., Kymap I".B., Tycynkanuesa K.LLl., BanmarambeToBa C.K., Ypasaesa A.b., HypmaraH6etoBa I".}K.,
Hypmyxameposa LL.M., AMaHwmeBa A.A., TawmmMoBa K.K. COVID-19 1 B3aMMocBA3b C couMasnibHbIMUM U MOBeAeHYEeCKUMU GaKTo-

pamu y Hacenenua Pecriy6nvku KasaxctaH // 3nopoBbe HaceneHua u cpepa obutanuA. 2023. T. 31. N2 4. C. 22-29. doi: https://doi.
org/10.35627/2219-5238/2023-31-4-22-29
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Introduction

On January 30, 2020, the World Health Organization
(WHO) declared the outbreak of COVID-19 a public
health emergency of international concern [1]. A high
pandemic potential of the novel coronavirus strain has
led to its rapid spread around the world. According
to WHO, as of June 1, 2022, 548.7 million confirmed
cases of COVID-19 and 6.3 million deaths have been
reported globally [2]. The SARS-CoV-2 virus infects
people of different sexes, all age groups, races and
nationalities.

Population surveys, which require minimal human
resources and can reach a large number of respondents
in a short time, are a valuable tool for data collection
[3, 4]. In the context of the ongoing pandemic of the
novel coronavirus disease 2019, information about the
risk factors that contribute to the development of life-
threatening conditions is of exceptional importance.
More than 90 % of those infected with COVID-19
show mild or no symptoms, while others have severe
symptoms leading to fatal outcomes. Age has become
a major predictor of disease severity since mortality
rates are significantly higher in older patients. Men
are more severely affected by the novel coronavirus
disease than women, which is probably related to a
greater production of type | interferon necessary for
an early response to COVID-19 in the latter. Identifying
key risk factors and taking appropriate clinical action
can make a huge difference in saving the lives of
COVID-19 patients.

Today, it is common knowledge that behavioral
and environmental factors have the greatest impact
on human health. The social environment, bad habits,
physical activity, the level of education and income
affect the risk and severity of SARS-CoV-2 infection
[5, 6] The COVID-19 pandemic has posed a number
of important practical questions for researchers and
the society as a whole, such as what percentage of
the population has acquired immunity from previous
infection, what is the true prevalence of this infection
by region and in individual population groups, what
factors have contributed to the disease risk. Such
studies, however, have not been conducted among the
population of the regions of the Republic of Kazakhstan.

In this regard, the purpose of our study was to
establish the relationship between behavioral and
social factors and the risk of COVID-19 among the
population of one of the regions of the Republic of
Kazakhstan.

This research was conducted within the National
Program for Implementation of Personalized and
Preventive Medicine in the Republic of Kazakhstan
2022-2024 realized by Asfendiyarov Kazakh National
Medical University, grant number OR12165486.

Materials and methods

In October — November 2021, we conducted a
cross-sectional study involving 1,123 adults aged
18 to 69 years, all residing in the Mangystau Region
of the Republic of Kazakhstan. Given the expected
response rate of 62 % and 40 participants from each
cluster needed, we used two-stage cluster sampling,
in which 30 primary clusters were selected and then
a simple random sample of 65 people was selected

from the list of all persons aged 18-69 years living
in each cluster. All the respondents gave voluntary
informed consent to participate in research.

The study was conducted using the standardized
STEPS questionnaire [7], which was adapted to
local conditions. STEPS includes questions related
to socio-demographic and behavioral factors and
the history of COVID-19. The adapted questionnaire
contained the following sections: general information
(9 items), demographic information (9 items), and
behavioral indicators (56 items). We have also added
five questions related to COVID-19: Have you ever had
the novel coronavirus disease? How was it confirmed?
Have you been vaccinated against COVID-19? If yes,
then what vaccine did you get? How many doses of
vaccine did you get? The questionnaire was prepared
in Russian and official languages for the respondents
to have a choice.

The survey was conducted by trained interviewers
from among the medical workers of polyclinics in the
Mangystau Region. According to the study protocol,
monitoring of data collection was carried out by the
project coordinators.

Statistical data processing and analysis were
carried out using the Statistica 10 software and included
calculation of absolute and relative frequencies.
We used the Wald method for computing the 95 %
confidence interval and the data were presented as
P (95 % Cl). The significance of differences in data
characterizing qualitative features was determined
using 2x2 contingency tables based on the value of
Pearson’s y? correlation coefficient. The critical value
of the significance level (p) when testing statistical
hypotheses was taken as 0.05.

The study was conducted in accordance with the
Declaration of Helsinki, and approved by the Local
Ethics Committee of Asfendiyarov Kazakh National
Medical University (Protocol 12 of September 28, 2021).

Results

Description of the participants

The study involved 1,123 adults with a mean age
of 44 years. Most of the participants were women
(71 %) and 56.3 % of them were under 40.

We established that 313 of respondents had already
had COVID-19. Most of them (45.3 %) were young (aged
30-49), 25.5 % were middle-aged (aged 50-59), and
19.3 % were elderly (aged 60-69) (p < 0.05). Among
the respondents who had recovered from the disease,
174 (55.6 %) had higher and 135 (43.1 %) — secondary
education (p < 0.05).

The proportion of married respondents among
former COVID-19 cases was the highest (66.5 %,
n = 208), while those of single, divorced and widowed
were considerably lower: 16.3 %, 10.5 %, and 6.7 %,
respectively. Table 1 shows no statistical differences
in terms of marital status (p > 0.05).

At the same time, we found a statistically significant
difference between the disease and the size of the
family: among those recovered, the proportion of
people having 1 to 3 family members was the highest
(p < 0.05).

More former cases of the coronavirus disease
were observed among employees of the private sector
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Table 1. Description of the study participants in terms of their COVID-19 experience
Tabnuya 1. XapakTepucTUKa y4acTHUKOB No ctatycy 3abonesaHusa COVID-19

Recovered fr;lm Never had/
CovID-19 COovVID-19
Parameters / lapameTpel Totab/(n[/igero, nua, boneBwme | Jluua, He bones- 1 p
! COVID-19, wwe COVID-19,
n (%) n (%)
Sex / Ton
. 326 (29) 85 (27.16) 241(29.75) 0.73 0.39

Male / Myckoit
Female / WeHcKuii 797(T) 228 (72.84) 569 (70.25) 0.73 0.39
Age, years / Bospacr, net
18-29 179 (14.9) 3109.9) 135 (16.6) 12.24 0.05
30-49 998 (46.5) 142 (65.3) 380 (46.9) 12.24 0.05
50-59 261(21.8) 80 (25.5) 163 (20.1) 12.24 0.05
60-69 202(16.8) 60(19.3) 132 (16.4) 12.24 0.05
Education / 06pa3oBanue
Secondary / CpepHee 589 (52.4) 135 (43.1) 454 (56.1) 20.23 0.001
Higher / Beicwee 919 (46.2) 174 (35.6) 345 (62.6) 20.23 0.001
Postgraduate / locneBy3oBckoe 15 (1.4) 4(1.3) 11(1.3) 20.23 0.001
Which of the following best describes your occupation in the past 12 months? /
Y7o 13 nepeumcneHHoro bonee Bcero cooTBeTCTBYeT BaweMy ocHoBHOMY popy
3aHATUI 3a nocnepHue 12 MecAues?
Civil servant / TocymapcTBeHHblil CRyaLumit 162 (13.7) 38(12.1) 124 (15.3) 10.88 0.36
Private-sector worker / PaboTHUK YacTHoro cextopa 608 (34.6) 174 (55.6) 434 (53.6) 10.88 0.36
Agricultural worker / PaboTHiK cenbckoro xo3sicTaa 3(0.4) 0 3(0.4) 10.88 0.36
Student / Yuawmitca 16 (1.1) 2(0.6) 14(1.7) 10.88 0.36
Retired / leHcuoHep 133(12.8) 47 (15.1) 86 (10.6) 10.88 0.36
Unemployed / bespaboTHblil 201(17.4) 52 (16.6) 149 (18.4) 10.88 0.36
Marital status / CemeiiHoe nonoeve
Single / Xonocr (He 3amyxem) 224 (20) 91(16.3) 173 (21.4) 6.1 0.29
Married / MeHat/3amyem 714 (63.6) 208 (66.5) 506 (62.5) 6.1 0.29
Divorced / PasBepen(a) 102 (9.1) 33(10.5) 69 (8.5) 6.1 0.29
Widowed / Baosew (BaoBa) 83(7.3) 21(6.7) 62(7.6) 6.1 0.29
Family size, n / KonnyecTso uneHos ceMbu

- 900 (81.1) 261(83.4) 639 (78.9) 10.76 0.02
b—6 218(18.9) 52(16.6) 166 (20.4) 10.76 0.02
>7 5(0.4) 0 5(0.7) 10.76 0.02
Do you currently smoke cigarettes or pipes? /
Kypute nm Bbl B HacToALLee BpeMA Kakue-nvbo TabayHble U3Lenus, Hanpumep,
CUrapeTbl, Nanupocl Ui Tpybry?
Yes/[la 196 (17.5) 53(16.93) 143 (17.65) 0.08 0.77
No / Her 927 (82.5) 260 (83.07) 667 (82.35) 0.08 0.77
Did you consume any alcohol in the past 12 months? /
Ynotpebnanu nu Bel Kaxoii-nubo ankoronb B TeueHue nocnepHux 12 Mecsues?
Yes /[la 481 (42.8) 164 (52.4) 317(39.14) 20.57 0.0003
No / Her 642 (37.2) 149 (47.6) 493 (60.86) 20.57 0.0003
Do you do moderate exercise? /
3JaHuMaeTec v Bbl du3uyecKUMIM yripasHEHUAMIU C YMEPEHHOI Har py3Koil
Ha opraHuam?
Yes/[la 322 (28.7) 105 (33.55) 217 (26.79) 5.03 0.02
No / Her 801(71.3) 208 (66.45) 593 (73.21) 5.03 0.02

(55.6 %), unemployed (16.6 %), pensioners (15.1 %),
public servants (12.1 %), and students (0.6 %), but
the differences between indicators in the socio-
professional groups turned out to be statistically
insignificant (p > 0.05).

We established that the majority (208 or 66.45 %)
of the respondents with a history of COVID-19 did not
go in for sports or exercise and only 105 or 33.55 %
exercised at least 10 minutes a day (p < 0.05).

Alcohol consumption was reported by 164
respondents or 52.4 % (p < 0.05) while only 213
respondents or 17.8 % were current smokers. We
found no statistical relationship between smoking
and the disease (p > 0.05).

We calculated the disease odds ratio in individuals
vaccinated against COVID-19 and the unvaccinated and
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found a significant difference between them (p < 0.05)
with an OR of 1.661 (35 % Cl: 1.275-2.164).

While COVID-19 was not diagnosed in 80 % of the
study participants, they believed that they had had
it. In 3.7 %, the disease was diagnosed by a physician
based on clinical symptoms and physical examination;
in 10.9 % and 3.2 % of cases, it was confirmed by PCR
and computed tomography and/or X-ray, respectively,
while IgM and IgG antibodies to the SARS-Cov-2
N-protein were found in 2.2 % of the respondents.

Discussion

The study examined the relationship between
socio-demographic factors and the risk of COVID-19.
Such factors as sex, age, level of education, size of
family, commitment to sports or moderate physical
activity, and alcohol abuse can affect the infection rate.
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Table 2. Odds ratios of the disease among the study participants vaccinated and unvaccinated against COVID-19

Tabnuya 2. NoKa3zaTenu cOOTHOLIEHUA WAHCOB 3abosieBaHUA Y BaKLUMHUpPOBaHHbIX npotuB COVID-19 n
HeBaKLMHUPOBaHHbLIX YYaCTHUKOB UcC/ie0BaHUA

a0t | ites s | e o | Sdioun) | 395 e il
Vaccinated / Ig6 13 1.8 1.67-1.87
BaKUHHpoBaHHbIe IgM 12 14 1.30-146
Unvaccinated / Ig6 1.6 1.9 1.83-2.05
HeBaKuuHMpOBaHHblE oM 07 i 393-4.40
COVID-19 diagnostic methods /
Meroa moaTBepK ACHUS THATHORA
90%
80%
70%
60%
50%
40%
30%
20%
10%
- — ] —
Not diagnosed / Diagnosed by adoctor/  Polymerase chain reaction/ Computed tomography and  Antibody serology test/

Jlmarros He OBUT yCTAHOBTIEH JIFATHO3 yCTAHOBIEH BPauoM

TlommepasHO-TIeITHAL
PeaKtF

X-ray / Hcenenor anre Ha aHTHTEIA
Komrprorepras ToMorpades

H peHITeH

Figure. Distribution of the respondents by the method of diagnosing COVID-19
PucyHoK. PacnpefeneHuve pecrnoHAeHToB B 3aBUCMMOCTM OT MeTo[a YCTaHOBNEHWA AnarHosa

We found that the disease was more frequent
among young and middle-aged people aged 30-49
and 50-59 years, respectively.

A study conducted in the United States in 2020
also showed that the incidence of COVID-19 among
young people (aged 18-24 years) was higher than in
other age groups [8]. According to other investigators,
the infection was diagnosed most often in elderly
people aged 60+, followed by those aged 45-59 years.
In addition, the highest mortality rate was reported
in the patients aged 45-59 (55 %), followed by those
aged 60 and older (45 %), and the lowest - in the age
group of 30 to 44 years (8 %) [9].

The literature review has shown that males are
more susceptible to SARS-CoV2 infection, present
with a more severe disease, and usually have a worse
prognosis [9-11]. A study involving 799 patients at
the Tongji Hospital in Wuhan, China found that of
113 deceased patients with coronavirus disease
2019, 27 % were women and 73 % were men [12,
13]. The multivariate analysis revealed that male
sex was a significant risk factor (OR: 2.206, 95 % Cl:
1.012-4.809) for long-term (> 14 days) symptoms of
COVID-19 [14]. According to the studies conducted
in the USA, among 1,482 patients hospitalized with
COVID-19, 74.5 % were aged = 50 years, and 54.4 %
were men [15]. The incidence of COVID-19 in men per
100,000 population of Switzerland in the age groups
of 60-69 years, 70-79 years and 80+ years as of
March 30 was 267, 281 and 477, respectively. Men

outnumbered women by 74, 87 and 108 per 100,000
population of Switzerland, respectively. In Germany,
the relative differences between men and women
were the same [16].

The death toll of the COVID-19 pandemic was
especially high in Mexico, where the excess all-cause
mortality rate in men was twice as high as that in
women. This finding is consistent with previous studies
showing that more men die from COVID-19 than
women [17, 18] and is associated with such factors
as smoking and alcohol consumption [19].

The analysis of differences in the level of education
among the COVID-19 cases revealed a higher proportion
of people with higher education (55.6 % or 174) compared
to those with complete secondary education (43.1 %
or 135). It can be assumed that the reason for that is
the conscious seeking of medical care among those
with higher education. The study of cognitive functions
in patients with a lower level of education showed,
for instance, lower indicators of attention, memory,
orientation, and executive functions compared to
patients with a higher level of education [20].

We established that COVID-19 was more prevalent
in private-sector workers (55.6 %) followed by the
unemployed (16.6 %), pensioners (15.1 %), civil
servants (12.1 %), and students (0.6 %) but the
differences in indicators in socio-professional groups
turned out to be statistically insignificant (p > 0.05).
A similar study conducted in St. Petersburg, Russia,
showed that the highest level of seropositivity was
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found in the unemployed (29.5 %), children (29.3 %),
healthcare workers (27.1 %), education workers
(26.4 %), and businessmen (25.0 %). The lowest level of
seroprevalence was observed among military personnel;
yet, due to the small sample size, these results
should be treated with a certain degree of caution.
At the same time, they require special attention, if
confirmed independently, as they may indicate a low
involvement of military personnel in the formation of
herd immunity to COVID-19, possibly related to the
well-known isolation of military personnel from the
epidemic process in the city [21].

Commitment to sports or physical exercise has
a certain influence on the risk of the coronavirus
disease. In our study, of all former COVID-19 cases
208 or 66.45 % did not go in for sports or exercise and
105 or 33.55 % exercised for at least 10 minutes a
day. Physical inactivity has an adverse effect on both
physical and mental health of a human. It is common
knowledge that the COVID-19 pandemic and the related
lockdown enforced in many countries of the world
have led to a sharp decrease in physical activity of the
population, thus inducing exacerbation or chronicity
of many hypokinetic diseases and contributing to
physical inactivity [22-24]. The results of the Australian
population survey showed that “the absence of playing
competitive sport and training with friends, teams and
within clubs has severely impacted males and younger
adults in particular.” Eime et al [25] report that “during
COVID-19 lockdown men were significantly more likely
than women to report worse or much worse general
(p = 0.014), physical (p = 0.015) and mental health
(p = 0.038) and lower life satisfaction (p = 0.016). The
inactive adults were significantly more likely to report
poorer general health (p = 0.001) and physical health
(p = 0.001) compared to active adults.”

Among the respondents who experienced COVID-19,
164 or 52.4 % consumed alcohol. Here, it is worth
noting an overall increase in alcohol consumption
during the pandemic [26]. For example, “the national
lockdown implemented in France during the COVID-19
pandemic influenced tobacco and alcohol consumption
in different ways according to sociodemographic
group and mental health.” Besides, “among alcohol
drinkers, 10.7 % reported an increase in their alcohol
consumption since lockdown and 24.4 % reported a
decrease, while it remained stable for 64.8 %. The
increase in alcohol consumption was associated with
an age of 18-49 years, living in cities of more than
100,000 inhabitants, a high socio-professional category,
and a depressive mood.” [27] In England, the lockdown
also led to an increase in alcohol consumption among
“high-risk drinkers” (38.3 versus 25.1 %, OR = 1.85,
Cl = 1.67-2.06) [28].

The study showed that titers of IgM and IgG
antibodies to the SARS-CoV-2 N-protein in the recovered
were twice as high as those in people who managed
to escape from the disease. The results of numerous
studies indicate that the IgM response appears earlier
than IgG after the SARS-CoV-2 infection, which is
consistent with the findings for other pathogens [29-31].

In one of them, antibodies to SARS-CoV-2 (SP-
IgM and SP-IgG) were detected on the first day of
hospitalization in 12.5 % of patients, and SP-IgM peaked
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after about 22-28 days and became negative in 30 %

of patients after 3 months and in 79 % of patients after

7 months after the onset of the disease; IgG peaked

around day 22-28, remained high for 4 months, and
dropped very sharply at the seventh month [32].

We found a significant difference in the course of the
disease between those vaccinated and unvaccinated
(p < 0.05) with an odds ratio of 1.661 (95 % CI 1.275;
2.164).

Vaccinated patients with systemic rheumatic
diseases and manifestation of COVID-19 have better
outcomes compared with unvaccinated individuals with
similar disease and treatment characteristics [33].

Peghin et al [34] in their prospective study showed
that vaccination against SARS-CoV-2 protects against
post-COVID-19 symptoms more than a year after
acute infection. The receptor-binding domain (RBD) of
SARS-CoV-2 IgG associated with vaccination was not
detected in individuals with post-COVID-19 syndrome
(> 2,500 U/mL against 0.9-2,500 U/mL; OR: 1.36, 95 %
Cl, 0.62-3.00, p = 0.441). The presence of non-RBD
SARS-CoV-2 IgG induced by natural infection showed a
significant association with post-COVID-19 syndrome
(OR: 1.35; 95 % Cl, 1.11-1.64; p = 0.003).

While COVID-19 was not diagnosed in 80 % of
the study participants, they believed that they had
had it. In 3.7 %, the disease was diagnosed by a
physician based on clinical symptoms and physical
examination; in 10.9 % and 3.2 % of cases, it was
confirmed by PCR and computed tomography and/or
X-ray, respectively, while IgM and IgG antibodies to
the SARS-Cov-2 N-protein were found in 2.2 % of the
respondents. This finding was consistent with those
of other researchers: during the COVID-19 pandemic,
80 % of patients had an asymptomatic or mild course
of the disease [35]. A specific feature of COVID-19 is a
significant heterogeneity of the humoral response both
during the course of the disease and convalescence,
and it is far from always possible to associate the
seropositivity of the convalescent with the severity
of the disease and the duration of the post-infection
history. In this regard, the analysis of anamnestic
seropositivity to COVID-19 in those who have beeniill
and who have had or had no contact with COVID-19
patients is of considerable epidemiological significance:
among those having never had obvious contact with
COVID-19 patients, the proportion of seropositive
people was 22.6 %, while among those in contact this
rate was almost twice as high (42.1 %) [21].

Conclusions

Such factors such as sex, age, level of education,
number of family members, commitment to sports or
moderate physical activity, and alcohol abuse can
affect the disease frequency. The disease was common
among young and middle-aged people, of whom the
majority had higher education and did not exercise.
Such behavioral risk factors as smoking and alcohol
consumption did not significantly affect the risk of
infection. For the majority of study participants, the
diagnosis of COVID-19 was not confirmed by laboratory
tests. Our findings may form the basis for conducting
more in-depth studies to assess the contribution of
various factors to the risk of the novel coronavirus
disease.
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Our study had several limitations; first, there were

limitations inherent in the design of a cross-sectional
study; the results could be affected by subjectivity
as they were based on self-reported data; secondly,
this was a multicenter study conducted among the
population of three large cities and 14 regions of
Kazakhstan, but here we describe our findings only
for the Mangystau Region.
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UHdopmMaumna o BKNage aBTOpoB: KOHLUeNUMA 1 AnsaiH nccnepoBanuvs: Ypasaesa C.T., Kymap I".b.; cbop faHHbIx: Tycynkanuesa K.LLI.,
Hypmyxamedosa LL.M., HypmazaHbemosa I™.}K.; aHanus n nHTepnpeTauma pesynbTaTos: Ypasaesa C.T., Kymap IM.B.; ctatuctuyeckas
obpaboTka: Ypasaesa A.b., banmazambemosa C.K., 0630p nutepatypbl: AMaHwuesda A.A., Tawumosa H.K.; NnoaroToBKa npoexkTa
pykonucu: Ypasaesa C.T., Kymap I".5. Bce aBTOpbl paccMoTpeny pesynbTaThl M 0406pyIv OKOHYaTe bHbIN BAapUaHT pyKoMMCcK.

CobniogeHue 3TMMECKUX CTaHAAPTOB: UCCNIefoBaHNe NPOBEAEHO B COOTBETCTBUM C XeSIbCMHKCKOM AeKapaumnei n oqobpeHo
JokanbHom aTnyeckon KoMuccmen (J13K) Kasaxckoro HauMoHanbHOro MeauumMHCKoro yHuBepcuteTa umenun C.. AcdpeHamapoBsa,
npoTokos JI3K N212 (118) ot 28.09.2021.

BnaropapHocTb: Konnektvs aBTopoB 6n1arogapuyT coTpyaHuKa otaena 6uoctatuctnkn 3KMY nM. M. OcnaHoBa EpumbeToBy
MynbMUpy 3a NOMOLLb B CTaTUCTUYECKOW 06paboTKe pe3ysibTaToB aHanmsa.

®uHaHcupoBaHue: [JaHHoe 1ccriefoBaHMe BbIMOSIHEHO 3a CHeT FpaHTa Hay4YHO-TeXHUYEeCKoM NporpamMmbl «HaumoHanbHan
nporpamMma BHepeHWA NepCcoHanM3MpoBaHHOM U NpeBeHTMBHON MeauumHbl B Pecnybnvke KasaxctaH», peanusyemoii KasHMY
mmenu C.O. AcoeHamsapoBa B 2022-2024 rogbl. IPH npoekTa: OR12165486.

KoH}AUKT nHTepecoB: aBTopbl AeKNapMpYyIOT OTCYTCTBUE ABHBIX M NOTEHLMANbHbLIX KOH(IMKTOB MHTEPecoB B CBA3U C Ny6-
NMKauuen OaHHoM cTaTbu.
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