(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 7-8 (376-377) Hioan-ABrycr 2026

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: The COVID-19 pandemic had a significant
impact on public health systems both globally and in Georgia. It
highlighted the importance of health system preparedness, risk
communication, governance mechanisms, population behavior,
and access to healthcare services. Despite the growing body
of international evidence, a comprehensive assessment of the
determinants of COVID-19 and the associated public health
challenges in Georgia remains limited.

Aim: The aim of this study was to assess the determinants of
COVID-19 among the population of Georgia and to identify the
social, behavioral, and governance-related factors influencing
the effectiveness of pandemic management.

Objectives:

* To assess the population’s knowledge, attitudes, and

practices (KAP) regarding COVID-19 in Georgia.

* To evaluate the social, demographic, and behavioral

determinants associated with the COVID-19 pandemic.

» To assess public perceptions of government regulations,

risk communication, and public health interventions.

* To identify the factors influencing the effectiveness of

COVID-19 pandemic management.

Methods: A quantitative, analytical, population-based cross-
sectional study was conducted to assess knowledge, attitudes,
and practices (KAP) related to the COVID-19 pandemic, as
well as the social, behavioral, and governance determinants
of COVID-19 among the population of Georgia. The target
population comprised adults aged 18 years and older who
were permanent residents of Georgia. The minimum required
sample size was calculated using OpenEpi (Version 3.01) with
a 95% confidence level, a 5% margin of error, and an assumed
population proportion of 50%, resulting in a minimum sample
of 384 participants. A total of 386 respondents were included in
the study.

A multistage stratified sampling design was employed. In the
first stage, Georgia was stratified into 11 geographical strata
(Thbilisi and 10 administrative regions). The sample was allocated
proportionally to population size (Probability Proportional
to Size, PPS) based on the official 2024 population statistics
published by the National Statistics Office of Georgia (Geostat).
Population data processing and regional sample allocation were
performed using IBM SPSS Statistics version 23.0.

In the second stage, each region was further stratified into
urban and rural areas. A sampling frame was developed for each
stratum, based on which municipalities and settlements were
selected. The number of respondents was allocated according
to a predefined fieldwork plan, ensuring the representativeness
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of all regions of Georgia as well as both urban and rural
populations.

Data were collected using a structured electronic questionnaire.
Statistical analyses were performed using IBM SPSS Statistics
version 23.0. Descriptive statistics included absolute and relative
frequencies, means, and standard deviations. Associations
between categorical variables were assessed using Pearson’s
chi-square test, while multivariable logistic regression analysis
was used to identify independent factors associated with the
study outcomes. Statistical significance was defined as a p-value
<0.05.

Results: The study demonstrated that population knowledge,
perceptions of government regulations, the effectiveness of risk
communication, attitudes toward COVID-19 vaccination, and
the use of digital health services varied significantly according
to age, educational level, and region of residence. Statistically
significant associations were identified between previous
COVID-19 infection and post-COVID condition, as well as
between public trust and sources of health information. The
findings also highlighted both the strengths and the challenges
of the public health system, particularly in relation to pandemic
preparedness, risk communication, and health system resilience.

Conclusion: The findings indicate that the effective
management of the COVID-19 pandemic in Georgia was
strongly influenced by population awareness, evidence-based
governance, effective risk communication, and the organizational
capacity of the health system. The evidence generated by this
study provides important implications for strengthening public
health policy and enhancing national preparedness for future
pandemics and other public health emergencies.

Key words. Covid-19, public health, digital health, long
covid, risk communication, governance, KAP study, logistic
regression.

Introduction.

Coronaviruses are a family of viruses that cause respiratory
infections in humans and animals. In the 21st century, pathogenic
human coronaviruses have caused three major epidemic
outbreaks: Severe Acute Respiratory Syndrome (SARS-
CoV), Middle East Respiratory Syndrome (MERS-CoV), and
Coronavirus Disease 2019 (COVID-19; SARS-CoV-2). SARS
first emerged in China during 2002-2003, resulting in 8,098
laboratory-confirmed cases and 774 deaths, whereas from the
emergence of MERS through 2024, a total of 2,613 laboratory-
confirmed cases and 941 deaths were reported worldwide.
Nevertheless, the geographic spread of both infections remained
relatively limited, and neither had as profound an impact on
public health as the COVID-19 pandemic [1-4].
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During the SARS, MERS, and COVID-19 epidemics, the
World Health Organization (WHO) placed particular emphasis
on the timely detection of cases, strengthening surveillance
systems, implementing infection prevention and control
measures, risk communication, and enhancing health system
preparedness. During the COVID-19 pandemic, WHO also
launched the COVAX initiative to improve equitable access to
COVID-19 vaccines, particularly for low- and middle-income
countries [5-9].

On 11 March 2020, the World Health Organization (WHO)
declared COVID-19 a pandemic. According to WHO, by 5
May 2023, when the Public Health Emergency of International
Concern (PHEIC) for COVID-19 officially ended, a total of
765,222,932 laboratory-confirmed cases and 6,921,614 deaths
had been reported worldwide [10].

From a public health perspective, the impact of COVID-19
extends beyond morbidity and mortality. Assessing the impact
of the pandemic includes evaluating the burden of disease,
pressure on health systems, the long-term consequences of
post-COVID condition (Long COVID), and the associated
socioeconomic losses [11-13].

The COVID-19 pandemic had a substantial impact on the
functioning of health systems, particularly on the accessibility of
primary, secondary, and tertiary healthcare services. According
to the World Health Organization (WHO), the pandemic
disrupted the provision of preventive, diagnostic, therapeutic,
and rehabilitation services in many countries, including cancer
screening and chronic disease management programs. These
disruptions adversely affected health outcomes and further
highlighted the importance of health system resilience [14].

The COVID-19 pandemic also had a profound impact on
the global economy. According to the World Bank and the
International Monetary Fund, the pandemic significantly
disrupted global economic activity and the functioning of health
systems, including the continuity of preventive, diagnostic,
and treatment services, thereby increasing both the direct and
indirect burden of disease on public health [15].

The COVID-19 pandemic further demonstrated that the
effective functioning of public health systems depends on
evidence-based policies and decision-making processes.
Although numerous international studies have examined the
epidemiology of COVID-19, vaccination, social response, and
the economic impact of the pandemic, it can be stated that in
Georgia, no comprehensive assessment has been conducted of
the determinants of COVID-19 and their impact on the public
health system at either the national or regional level. This clearly
justifies the need for the present study [16-17].

As a middle-income country, Georgia also faces the challenge
of achieving sustainable healthcare financing. According to the
World Bank, current health expenditure accounted for 6.86% of
the country's gross domestic product (GDP) in 2023. However,
the high share of out-of-pocket expenditure by the population
continues to represent a major challenge [18].

The COVID-19 pandemic had a negative impact on routine
childhood immunization programs. According to the WHO/
UNICEF Estimates of National Immunization Coverage
(WUENIC), global coverage with the third dose of the
diphtheria, tetanus, and pertussis vaccine (DTP3) declined to
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81% in 2021, representing the lowest level since 2008. As a
result, approximately 25 million children did not receive one
or more doses of the DTP vaccine in 2021, which was 2 million
more than in 2020 and 6 million more than in 2019. According
to WHO and UNICEF, this decline was largely attributable
to the COVID-19 pandemic, including disruptions to health
services, supply chain challenges, the diversion of resources to
the pandemic response, and restrictions that limited access to
routine immunization services. During the same period, global
coverage with the first dose of the measles-containing vaccine
(MCV1) also declined to 81%, likewise representing the lowest
level since 2008 [19].

The COVID-19 pandemic also negatively affected routine
immunization programs in Georgia. According to the National
Center for Disease Control and Public Health (NCDC),
coverage of key childhood vaccines declined substantially
during the pandemic. For example, DTP3 coverage decreased
from 94% in 2019 to 85% in 2021-2022 and increased to 88%
in 2023, although it remained below the pre-pandemic level.
A similar trend was observed for measles vaccination, where
MMR2 coverage declined from 97% in 2019 to 78% in 2020
and recovered only to 86% by 2023. These findings indicate
that the pandemic significantly disrupted the implementation of
routine immunization programs in Georgia, although a gradual
recovery became evident from 2023 onward [20].

From the perspective of secondary prevention, testing and
epidemiological surveillance became two of the principal tools
for controlling COVID-19 during the pandemic. According to
data from the National Center for Disease Control and Public
Health (NCDC), as of 1 July 2022, a total of 18,161,408
COVID-19 tests had been performed in Georgia, including
7,251,308 PCR tests and 10,910,100 rapid antigen tests.
Between 2020 and 2022, the average test positivity rate was
9.4% [21,22].

The pandemic also had a significant impact on the hospital
sector. In Georgia, the number of hospital beds increased from
17,471 in 2019 to 20,633 in 2021. During the same period,
patients hospitalized with COVID-19 accounted for 25.6% of
all inpatient cases, while 86.4% of COVID-19-related deaths
recorded between 2020 and 2022 occurred among individuals
aged 60 years and older [23-28].

The COVID-19 pandemic clearly demonstrated that effective
public health management depends not only on epidemiological
indicators but also on population knowledge, attitudes, and
behavioral practices, as well as on the effectiveness of public health
interventions and public perceptions of governance decisions. A
comprehensive assessment of these components is essential both
for evaluating the experience of the COVID-19 pandemic and for
strengthening preparedness for future public health emergencies
through evidence-based decision-making. The present study was
designed to address these issues by comprehensively assessing
the determinants of the COVID-19 pandemic and the associated
public health challenges in Georgia [29].

The present study addresses this need by providing a
comprehensive assessment of population knowledge, risk
perception, governance, and public health challenges related to
the COVID-19 pandemic in Georgia, with the aim of supporting
evidence-based public health policy and decision-making.



Results.

Sociodemographic Characteristics of the Study Population:

A total of 386 Georgian citizens aged 18 years and older
participated in the study. The mean age of the participants was
45.8 years (standard deviation (SD) =14.2). The majority of
respondents were female (75.4%), while males accounted for
23.8%.

Participants were recruited from all regions of Georgia. The
largest proportion was from Tbilisi (30.3%), followed by
Imereti (12.7%) and Kvemo Kartli (12.7%), whereas the lowest
representation was observed in the Racha-Lechkhumi and
Kvemo Svaneti region (1.3%).

According to the age distribution, the largest group consisted
of respondents aged 41-60 years (39.9%), followed by those
younger than 40 years (32.4%) and participants aged 61 years
and older (27.7%).

By ethnicity, the majority of respondents were Georgian, while
Azerbaijanis and Armenians accounted for 6.4% and 3.9%,
respectively. Nearly two-thirds of the participants (64.8%)
had higher education, and 81.1% were employed. In terms of
occupational status, the largest group consisted of healthcare
professionals (25.1%), followed by teachers and lecturers
(11.4%) (Table 1).

According to the study findings, 33.2% (n=128) of respondents
were fully aware of the regulations and official recommendations
in force during the COVID-19 pandemic, while 44.6% (n=172)
reported being partially informed. Overall, 37.8% (n=146)
considered the regulations to be fully understandable, 43.5%
(n=168) considered them partially understandable, and 11.9%
(n=46) reported that they were difficult to understand.

Government communication regarding COVID-19 was rated
as moderate by 45.9% (n=177) of respondents, high by 31.3%
(n=121), and low by 15.0% (n=58). Furthermore, 55.4% (n=214)
stated that vaccination-related communication messages
were understandable, while 28.2% (n=109) considered the
information to be only partially understandable.

The COVID-19 vaccination campaign had a positive influence
on respondents’ decision-making in 42.2% (n=163) of cases,
while 35.5% (n=137) reported that the campaign had no
influence, and 13.2% (n=51) indicated that it had a negative
influence. Overall, 62.4% (n=241) of the population believed
that COVID-19 vaccination reduced the risk of infection and
severe disease.

Regarding public awareness of the availability of COVID-19
vaccination and testing services, it should be noted that the level
of awareness was high. Specifically, 74.4% (n=287) were aware
of vaccination sites, while 78.0% (n=301) were aware of the
availability of COVID-19 testing services.

During the COVID-19 pandemic, the most frequently used
source of information was social media (37.8%, n=146),
followed by television (31.3%, n=121). However, the most
trusted source of information, according to the majority of
respondents, was physicians and healthcare professionals
(38.3%, n=148), followed by television (26.7%, n=103) and
the website of the Richard Lugar National Center for Disease
Control and Public Health (14.0%, n=54) (Table 2).
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The study findings demonstrated statistically significant
differences in COVID-19 knowledge and awareness across
age groups (p<0.001) (Table 3). The highest level of
complete awareness regarding the regulations and official
recommendations in force during the COVID-19 pandemic was
observed among respondents aged <40 years (38.4%; n=48),
while the lowest level was found among respondents aged
>61 years (26.2%; n=28). In addition, older participants more
frequently selected the response "Do not remember/Difficult to
assess" (12.1%; n=13).

Statistically significant differences between age groups
were also identified in the perception of vaccination-related
communication messages (p=0.012). Vaccination messages
were considered understandable by 60.8% (n=76) of respondents
aged <40 years, whereas this proportion was 47.7% (n=51)
among respondents aged >61 years.

The perceived effectiveness of the COVID-19 vaccine also
differed significantly across age groups (p value=0.028). A total
of 67.2% (n=84) of participants aged <40 years agreed that
the vaccine had a protective effect, whereas the corresponding
proportion among respondents aged >61 years was 57.0%
(n=61). Furthermore, 27.1% (n=29) of respondents in the oldest
age group did not agree with the effectiveness of the vaccine
(Table 3).

The analysis by sex showed that awareness of the regulations
and official recommendations in force during the COVID-19
pandemic did not differ significantly between women and men
(p value=0.214). However, a statistically significant association
was observed in the assessment of the effectiveness of the
COVID-19 vaccine (p value =0.041). Among women, 64.3%
(n=187) believed that the vaccine reduced the risk of infection
and severe disease, whereas the corresponding proportion
among men was 57.6% (n=53) (Table 4). Furthermore, 26.1%
(n=24) of men did not agree with the effectiveness of the
vaccine, compared with 18.6% (n=54) of women (Table 4).

The indicators of COVID-19 knowledge and awareness
differed significantly according to respondents’ educational
level.

Awareness of the regulations and official recommendations
in force during the COVID-19 pandemic was highest among
respondents with higher education, where the affirmative
response ("Yes") was reported by 67.2% (n=168). Among
respondents with vocational education, the corresponding
proportion was 25.0% (n=12), while among those with primary/
secondary education it was 14.8% (n=13). The response "Do not
know / Difficult to assess" was reported most frequently among
respondents with primary/secondary education (22.7%; n=20),
whereas it accounted for only 2.0% (n=5) among respondents
with higher education.

The perception of vaccination-related communication
messages also differed significantly according to educational
level. Vaccination messages were most frequently considered
understandable by respondents with higher education (60.4%;
n=151), while the corresponding proportion was 35.4% (n=17)
among respondents with vocational education and 14.8% (n=13)
among those with primary/secondary education. Negative
responses ("No") were most frequently reported among
respondents with primary/secondary education (37.5%; n=33),



Table 1. Demographic and Socioeconomic Characteristics of the Study Population by Region (N = 386).

Racha-  Samegrel o

Variable Total Thilisi Kakheti Adjara Imereti Lech.& & Zemo  Shida K. Kvemo K. S_;mtskh Guria rﬁl:het
Kv. Svan. Svan. ) :

Stﬂ“‘gaﬁ n=386 117 32 38 49 5 25 27 49 17 n=10 17

snp (100%) (30.3%) (8.3%) (9.8%) (12.7%) (1.3%) (6.5%) (7.0%) (12.7%) (44%) (2.6%) (4.4%)

Sex

Female 291 79 24 31 34 4 18 19 36 11 8 13
(75.4%) (74.5%) (77.4%) (83.8%) ((72.3%) (80.0%) (75.0%) (73.1%) (78.3%) (68.8%) (80.0%) (76.5%)

Male 92 26 7 6 13 1 6 7 10 5 2 4

*(23.8%) (24.5%) (22.6%) (162%) (27.7%) (20.0%) (25.0%)  (26.9%) (21.7%) (312%) (20.0%) (23.5%)

Missing 3 (0.8%) 1(0.9%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)

Age groups

Mean (SD) 45.8 44.7 479 43.5 46.8 51.2 45.1 46.3 449 474 48.0 45.8
(14.2) (13.9) (15.1) (13.2) (14.0) (16.4) (13.7) (14.5) (13.8) (15.0) (14.7) (14.2)
40 125 39 8 15 13 1 8 7 18 5 3 8
(32.4%) (36.8%) (25.8%) (40.5%) [(27.7%) [(20.0%) (33.3%) (26.9%) (39.1%) (31.2%) (30.0%) (47.1%)
41-60 154 43 12 16 20 2 9 11 18 6 4 5
(39.9%) (40.6%) (38.7%) [(43.2%) [(42.6%) (40.0%) (37.5%) (42.3%) (39.1%) |(37.5%) (40.0%) (29.4%)
~61 107 24 11 6 14 2 7 8 1 5 3 4
(27.7%) (22.6%) (35.5%) (16.3%) [(29.7%) [(40.0%) (29.2%) (30.8%) 0(21.8%) (31.3%) (30.0%) (23.5%)
Ethnicity
Georg. 345 95 30 35 45 5 23 24 28 10 10 40
(100.0%) (89.6%) (96.8%) [(94.6%) [(95.7%) (100.0%) (95.8%) (92.3%) (60.9%) (62.5%) (100.0%) (100.0%)
Azerb. 24 5 1 1 1 0 0 1 16 0 0 0
(6.4%) (4.7%) (B2%) [(2.7%) (2.1%) (0.0%) (0.0%) (3.8%) (34.8%) (0.0%) (0.0%) (0.0%)
Arm. 15 5 0 1 1 0 1 1 1 5 0 0
(3.9%) (4.7%) (0.0%) (2.7%) |(2.1%) [(0.0%) [(4.2%) (3.8%) (2.2%) (31.2%) (0.0%) [(0.0%)
0 0 0 0 0 1 0 0 0
Other 2(05%) 11(0.9%) (0.0%)  (0.0%) 0 (0.0%) (0.0%)  (0.0%) (0.0%) (2.2%) (0.0%)  (0.0%) (0.0%)
Study population
Health 97 4 7 11 6 0 5 3 9 2 3 3
care (25.1%) (41.0%) (21.9%) (28.9%) [(12.2%) [(0.0%) (20.0%) (11.1%) (18.4%) (11.8%) (30.0%) (17.6%)
Teacher 44 15 6 4 5 1 1 4 5 2 1 0
/Lect. (11.4%) (12.8%) (18.8%) (10.5%) [(10.2%) [(20.0%) |(4.0%) (14.8%) (10.2%) (11.8%) (10.0%) [(0.0%)
Public 23 8 3 1 0 2 3 1 0 0
sector (6.0%) (6.8%) (9.4%) (2.6%) 3 (6.1%) (0.0%)  (8.0%) 2 (7.4%) (6.1%) (5.9%) (0.0%) (0.0%)
20 3 0 3 4 0 3 2 1 3 1 0
Restaurant
(52%) (2.6%) (0.0%) (7.9%) [(8.2%) [(0.0%) (12.0%) (7.4%) (2.0%) (17.6%) (10.0%) [(0.0%)
Retail 20 3 2 2 4 1 1 2 2 0 0 3
(52%) (2.6%) (6.2%) [(5.3%) (8.2%) (20.0%) (4.0%) (7.4%) (4.1%) (0.0%) (0.0%) (17.6%
Transport 18 1 1 3 2 0 2 1 3 1 0 4
“4.7%)  (0.9%) (3.1%) (7.9%) |(4.1%) [(0.0%) [(8.0%) (3.7%) (6.1%) (5.9%) (0.0%) (23.5%)
Home 15 0 3 1 2 0 2 1 1 1 0 4
maker (3.9%) (0.0%) (94%) (2.6%) [(4.1%) [(0.0%) [(8.0%) (3.7%) (2.0%) (5.9%) (0.0%) (23.5%)
Agricult 15 0 1 2 3 1 1 1 3 1 0 2
ure (3.9%) (0.0%) (3.1%) (5.3%) (6.1%) (20.0%) (4.0%) (3.7%)  (6.1%) 5.9%) (0.0%) (11.8%
Retired 12 0 2 0 1 0 0 2 3 2 0 2
(3.1%) (0.0%) (6.2%) (0.0%) (2.0%) (0.0%) (0.0%) (7.4%)  (6.1%) (11.8%) (0.0%) (11.8%)
Un 9 9 0 1 0 2 0 2 2 1 0 0
empl oyed (2.3%) (2.3%) (0.0%) (3.1%) (0.0%) (4.1%)  (0.0%) 8.0%) (7.4%) (2.0%) (0.0%) (0.0%)
Marketing/ 6 2 0 1 1 0 0 0 0 0 1 1
PR (1.6%) (1.7%) (0.0%) (2.6%) (2.0%) (0.0%)  (0.0%) (0.0%)  (0.0%) (0.0%)  (10.0%) (5.9%)

0 1 0 1 0 1 0 1 0 0 1

5
Student | 3000 00%) (3.1%)  (0.0%)  (2.0%)  (0.0%) (40%)  (0.0%) (2.0%)  (0.0%) (0.0%) (5.9%)

Remote 5 0 0 0 o 0 1 oy 2 0 0 0
work (13%)  (00%) (0.0%) (0.0%) Z*? 00 @ow PO G 0.0%)  (0.0%)  (0.0%)
0 0 0 0 0 0 3 0 0 0
3 0, 0,
Caregiver 3 (08%) 00y 0.0%)  (0.0%) OO 000 00%)  (0.0%) (61%)  (0.0%) (0.0%) (0.0%)
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Other 94 23 1 8 9 2 6 4 4 2 4 0
(24.4%) (19.7%) (3.1%) (21.1%) (18.4%) (40.0%) (24.0%)  (14.8%) (82%)  (11.8%) (40.0%) (0.0%)
Education
Primary/ 87 18 9 6 11 2 5 7 16 9 2 2
Secondary (22.5%) (17.0%) (29.0%) (162%) (23.4%) (40.0%) (20.8%)  (26.9%) (34.8%) (56.2%) (20.0%) (11.8%)
. 48 9 4 6 8 1 4 3 7 3 3
Vocational | ) 4oy (8.5%) (12.9%) (162%) (17.0%) (20.0%) (167%)  (11.5%) (152%) (18.8%) (30.0%) °(©-0%)
El:lgc:].erMSc ;250 78 2 25 28 2 15 16 23 14 10 17
Ph D) (64.8%) (73.6%) (68.8%) (65.8%) (57.1%) (40.0%) (60.0%)  (59.3%) (46.9%) (82.4%) (100.0%) (100.0%)
Not 1 1 0 0 0 0 15 0 0 0 0 0
reported  (0.3%) (0.9%) (0.0%) (0.0%)  (0.0%) (0.0%) (62.5%)  (0.0%) (0.0%)  (0.0%) (0.0%) (0.0%)
Employment Status
Employed 313 94 26 31 40 4 20 22 40 14 8 14
(81.1%) (80.3%) (81.3%) (81.6%) (81.6%) (80.0%) (80.0%)  (81.5%) (81.6%) (82.4%) (80.0%) (82.4%)
Self- 18 1 1 2 2 1 1 1 5 2 1 1 (5.9%)
employed (4.7%) (0.9%) (32%) (5.4%) (4.1%) (20.0%) (4.0%) (3.7%)  (10.2%)  (11.8%) (10.0%) :
Un 9 0 1 0 2 0 1 1 1 1 0 2
employed (2.3%) (0.0%) (3.2%) (0.0%) (4.1%) (0.0%) (4.0%) (3.7%) (2.0%) (5.9%) (0.0%) (11.8%)
Retired 12 0 1 0 1 0 0 1 2 3 1 3
(G.1%)  (0.0%) (3.1%)  (0.0%) (2.1%)  (0.0%) (0.0%) (G7%)  (41%)  (17.6%) (10.0%) (17.6%)
Student 5 0 1 0 1 0 1 0 1 0 0 1
(13%)  (0.0%) (32%) (0.0%) (2.0%) (0.0%) (4.0%)  (0.0%) (2.0%)  (0.0%) (0.0%) (5.9%)
Ezll?:r (135.9%) 0 (0.0%) fl 6.1%) 1(2.7%) 2(43%) 0(0/0%) 2(83%) 1(3.8%) 2(4.1%) 2(11.8%) 1(6.2%) 2(11.8%)
No 14 13 0 1 0 1 0 0 0 0 0 0
response (3.6%) (12.3%) (0.0%) (2.7%) (0.0%) (20.0%) (0.0%) (0.0%)  (0.0%) (0.0%)  (0.0%) (0.0%)
Table 2. Respondents' Knowledge, Awareness, and Evaluation of COVID-19-Related Communication by Region (N = 386).
Racha- IS: P Mitskh
Variable Total |Thilisi Kakheti Adjara Imereti Lech.& Shida K. Kvemo K. Samtskh e-J. Guria
Kv. Svan. Zemo et a-Mt.
Svan.
Awareness of COVID-19 regulations and official recommendations
Yes 128 39 11 13 16 2 8 9 16 6 5 3
(33.2%) (33.3%) (34.4%) (34.2%) (32.7%) (40.0%) (32.0%) (33.3%) (32.7%) (353%)  (29.4%) (30.0%)
Partially 172 52 14 17 22 2 11 12 22 8 8 4
(44.6%) (44.4%) (43.8%) (44.7%) (44.9%) (40.0%) (44.0%) (44.4%) (44.9%) (47.1%)  (47.1%) (40.0%)
No 54 16 4 5 7 1 4 4 7 2 2 2
(14.0%) (13.7%) (12.5%) (13.2%) (14.3%) (20.0%) (16.0%) (14.8%) (14.3%) (11.8%) (11.8%) (20.0%)
Don't
remember/ |32 10 3(9.4%) 3 (7.9%) 4 (82%) 0(0.0%) 2(8.0%) 2(74%) 4(82%) 1(5.9%)  2(11.8%) |
Difficult (8.3%) (8.5%) (10.0%)
to assess
Understanding of COVID-19 regulations
Completely 146 44 12 14 18 2 10 10 18 7 6 5
understood  (37.8%) (37.6%) (37.5%) (36.8%) (36.7%) (40.0%) (40.0%) (37.0%) (36.7%) (412%)  (35.3%) (50.0%)
Partially 168 52 14 17 22 2 11 12 22 7 8 3
understood  (43.5%) (44.4%) (43.8%) (44.7%) (44.9%) (40.0%) (44.0%) (44.4%) (44.9%) (412%)  (47.1%) (30.0%)
46 14 4 5 6 1 3 3 6 2 1
Notunderstood |} g0\ (15 004) (12.5%) (13.2%) (12.2%) (20.0%) (12.0%) (11.1%) (122%) (11.8%) 2% (10.0%)
Don't 26 7 2 2 3 0 1 2 3 1 2 1
remember/ (6.7%) [(6.0%) (6.2%) (5.3%) (6.1%) [(0.0%) (4.0%) (7.4%) [(6.1%) (5.9%) (11.8%) (10.0%)
Difficult to
assess
Perceived quality of government communication on COVID-19
High 121 37 10 12 15 1 8 8 15 5 5 4
(31.3%) (31.6%) (31.2%) (31.6%) (30.6%) (20.0%) (32.0%) (29.6%) (30.6%) (29.4%)  (29.4%) (40.0%)
Moderate 177 54 15 17 23 3 11 13 23 8 8 3
(45.9%) (46.2%) (46.9%) (44.7%) (46.9%) (60.0%) (44.0%) (48.1%) (46.9%) (47.1%) (47.1%) (30.0%)
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Low 58 17 5 6 7 1 4 4 7 3 3 1
(15.0%) (14.5%) (15.6%) (15.8%) (14.3%) (20.0%) (16.0%) (14.8%) (14.3%) (17.6%) (17.6%) (10.0%)

Does not

remember/ 30 9 2 3 4 0 2 2 4 1 1 2

Unable (7.8%) (7.7%) [(6.3%) (7.9%) (8.2%) (0.0%) (8.0%) (7.4%) [(8.2%) (5.9%) (5.9%) (20.0%)

to assess

Understanding of vaccination-related messages

Yes 214 65 18 21 27 3 14 15 27 9 9 6
(55.4%) (55.6%) (56.3%) (55.3%) (55.1%) (60.0%) (56.0%) (55.6%) (55.1%) (52.9%) (52.9%) (60.0%)

Partially 109 33 9 11 14 1 7 8 14 5 5 2
(28.2%) (28.2%) (28.1%) (28.9%) (28.6%) (20.0%) (28.0%) (29.6%) (28.6%) (29.4%) (29.4%) (20.0%)

No 43 13 4 4 5 1 3 3 5 2 2 1
(11.1%) (11.1%) (12.5%) (10.5%) (10.2%) (20.0%) (12.0%) [(11.1%) (10.2%) (11.8%) (11.8%) (10.0%)

Don't

remember / 20 6 1 2 3 0 1 1 3 1 1 1

Difficult (5.2%) (5.1%) (3.1%) (5.3%) (6.1%) (0.0%) (4.0%) (3.7%) [(6.1%) (5.9%) (5.9%) (10.0%)

to assess

Impact of the vaccination campaign on vaccination decision

Positive impact 163 49 14 16 21 2 11 11 21 7 7 4
(42.2%) (41.9%) (43.8%) ((42.1%) (42.9%) (40.0%) (44.0%) ((40.7%) (42.9%) [(41.2%) (41.2%) (40.0%)

No impact 137 42 11 14 17 2 9 10 17 6 6 3
(35.5%) (35.9%) (34.4%) ((36.8%) (34.7%) (40.0%) (36.0%) ((37.0%) (34.7%) [(35.3%) (35.3%) (30.0%)

Negative 51 15 4 5 7 1 3 3 7 2 2 2

impact (13.2%) (12.8%) (12.5%) (13.2%) (14.3%) (20.0%) (12.0%) (11.1%) (14.3%) (11.8%) (11.8%) (20.0%)

Don't

remember / 35 11 3 3 4 0 2 3 4 2 2 1

Difficult 9.1%) (9.4%) (9.4%) (7.9%) (8.2%) [(0.0%) (8.0%) (11.1%) [(8.2%) (11.8%) (11.8%) (10.0%)

to assess

Assessment of the statement that the COVID-19 vaccine reduces the risk of infection and severe disease

Yes 241 73 20 24 31 3 16 17 31 10 10 6
(62.4%) (62.4%) (62.5%) (63.2%) (63.3%) (60.0%) (64.0%) (63.0%) (63.3%) [(58.8%) (58.8%) (60.0%)

No 79 24 7 8 10 1 5 5 10 4 4 1
(20.5%) (20.5%) (21.9%) |(21.1%) (20.4%) (20.0%) (20.0%) (18.5%) (20.4%) (23.5%) (23.5%) (10.0%)

Don't know 66 20 5 6 8 1 4 5 8 3 3 3
(17.1%) (17.1%) (15.6%) ((15.8) (16.3%) (20.0%) (16.0%) (18.5%) (16.3%) (17.6%) (17.6%) (30.0%)

Awareness of COVID-19 vaccination sites

Yes 287 87 24 28 37 4 19 20 37 13 12 6
(74.4%) (74.4%) (75.0%) ((73.7%) (75.5%) (80.0%) (76.0%) (74.1%) (75.5%) (76.5%) (70.6%) (60.0%)

No 38 12 3 4 5 0 2 3 5 1 2 1
(9.8%) (10.3%) (9.4%) (10.5%) (10.2%) (0.0%) (8.0%) [(11.1%) (10.2%) (5.9%) (11.8%) (10.0%)

Partially 44 13 4 4 5 1 3 3 5 2 2 2
(11.4%) (11.1%) (12.5%) (10.5%) (10.2%) (20.0%) (12.0%) (11.1%) (10.2%) (11.8%) (11.8%) (20.0%)
17 5 1 2 2 0 1 1 2 1 1 1

Don't know
(4.4%) (4.3%) (3.1%) (5.3%) (4.1%) (0.0%) 4.0%) (3.7%) (4.1%) (5.9%) (5.9%) (10.0%)

Awareness of COVID-19 testing availability

Yes 301 91 25 30 39 4 20 21 39 14 12 6
(78.0%) (77.8%) (78.1%) (78.9%) (79.6%) (80.0%) (80.0%) [(77.8%) (79.6%) (82.4%) (70.6%) (60.0%)

No 29 9 2 3 4 1 1 2 4 1 2 1
(7.5%) (7.7%) (6.3%) (7.9%) [(8.2%) (20.0%) (4.0%) [(7.4%) (8.2%) (5.9%) (11.8%) (10.0%)

Partially 41 12 4 4 5 0 3 3 5 1 2 1
(10.6%) (10.3%)(12.5%) (10.5%) (10.2%) (0.0%) (12.0%) (11.1%) [(10.2%) (5.9%) (11.8%) [(10.0%)
15 5 1 1 1 0 1 1 1 1 1 2

Don't know
(3.9%) (4.3%) (3.1%) (2.6%) (2.0%) (0.0%) (4.0%) (3.7%) [(2.0%) (5.9%) (5.9%) (20.0%)

Main source of COVID-19 information

Social media 146 45 12 14 18 1 10 10 19 6 7 4
(37.8%) (38.5%) (37.5%) (36.8%) (36.7%) (20.0%) (40.0%) |(37.0%) (38.8%) (35.3%) (41.2%) [(40.0%)

Television 121 35 10 13 16 2 7 8 15 6 5 4
(31.3%) (29.9%) (31.2%) (34.2%) (32.7%) (40.0%) (28.0%) [(29.6%) (30.6%) (35.3%) (29.4%) (40.0%)
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E‘gﬂi‘iﬁ’r . ® 15 4 5 6 1 3 3 6 2 2 1
provider (12.4%) (12.8%) (12.5%) (13.2%) (12.2%) (20.0%) (12.0%) (11.1%) [(12.2%) |(11.8%) (11.8%) (10.0%)
NCDC 29 9 2 3 4 0 2 2 4 1 1 1
website (7.5%) (7.7%) (6.3%) (7.9%) (8.2%) (0.0%) (8.0%) (7.4%) (8.2%) (5.9%) (5.9%) (10.0%)
pmsry ol g 5 1 2 2 0 1 2 2 1 1 0
website “4.7%) (4.3%) (3.1%) (53%) (4.1%) (0.0%) (4.0%) (7.4%) [(4.1%) (5.9%) (5.9%) 1(0.0%)
Friends 14 5 1 1 2 0 1 1 1 0 1 1
(3.6%) (4.3%) (3.1%) (2.6%) (4.1%) (0.0%) (4.0%) (3.7%) [(2.0%) (0.0%) (5.9%) (10.0%)
Other 10 3 2 0 1 1 1 1 2 1 0 0
2.6%) (2.6%) (6.3%) (0.0%) ‘(2.0%) (20.0%) (4.0%) (3.7%) ‘(4.2%) ‘(5.9%) (0.0%)  (0.0%)
Most trusted source of COVID-19 information during the COVID-19 pandemic
. . 52 16 4 5 7 0 3 4 7 2 2 2
Social media
(13.5%) (13.7%)(12.5%) (13.2%) (14.3%) (0.0%) (12.0%) (14.8%) (14.3%) [(11.8%) (11.8%) (20.0%)
Television 103 31 9 10 13 1 7 7 13 5 4 3
(26.7%) (26.5%)/(28.1%) (26.3%) (26.5%) (20.0%) (28.0%) (25.9%) (26.5%) (29.4%) (23.5% (30.0%)
gtﬁﬁ‘i‘;’r . 1484 12 15 18 2 10 10 18 6 7 5
provider (38.3%) (38.5%) (37.5%) (39.5%) (36.7%) [(40.0%) (40.0%) (37.0%) (36.7%) (35.3%) (41.2%) (50.0%)
NCDC 54 17 5 5 7 1 3 4 7 2 3 0(0.0%)
website (14.0%) (14.5%) (15.6%) (13.2%) (14.3%) (20.0%) (12.0%) (14.8%) (14.3%) (11.8%) (17.6%) ’
Friends 16 5 1 2 2 0 1 1 2 1 1 0
4.1%) (4.3%) (3.1%) (5.3%) (4.1%) (0.0%) (4.0%) (3.7%) |(4.1%) (5.9%) (5.9%) (0.0%)
Other 13 3 1 1 2 1 1 1 2 1 0 0
3.4%) (2.6%) (3.1%) (2.6%) (4.1%) [(20.0%) (4.0%) (3.7%) (4.1%) (5.9%) (0.0%) (0.0%)
Table 3. Association Between Knowledge and Awareness of COVID-19 and Age Groups (N = 386).
Variable <40 41-60 261 oy P-value
Awareness of the regulations in force and official recommendations during the COVID-19 period
Yes 48 (38.4%) 52 (33.8%) 28 (26.2%) 128 (33.2%) <0.001
Partially 51 (40.8%) 72 (46.8%) 49 (45.8%) 172 (44.6%)
No 17 (13.6%) 20 (13.0%) 17 (15.9%) 54 (14.0%)
Don't remember / Difficult to assess 9(7.2%) 10 (6.5%) 13 (12.1) 32 (8.3%)
Understanding of vaccination-related messages
Yes 76 (60.8%) 87 (56.5%) 51 (47.7%) 214 (55.4%) 0.012
Partially 31 (24.8%) 45 (29.2%) 33 (30.8%) 109 (28.2%)
No 12 (9.6%) 15 (9.7%) 16 (15.0%) 43 (11.1%)
Don't remember / Difficult to assess 6 (4.8%) 7 (4.5%) 7 (6.5%) 20 (5.2%)
Belief that the COVID-19 vaccine reduces the risk of infection and severe disease
Yes 84 (67.2%) 96 (62.3%) 61 (57.0%) 241 (62.4%) 0.028
No 19 (15.2%) 31 (20.1%) 29 (27.1%) 79 (20.5%)
Don't know 22 27 17 66
(17.6%) (17.5%) (15.9%) (17.1%)
Table 4. Association Between Knowledge and Awareness of COVID-19 and Sex (N = 386).
Variable ‘Female ‘ Male ‘ Total P-value
Awareness of the regulations in force and official recommendations during the
COVID-19 pandemic
Yes 99 (34.0%) 28 (30.4%) 127 (32.9%) 0.214
Partially 128 (44.0%) 43 (46.7%) 171 (44.3%)
No 31 (10.7%) 12 (13.0%) 43 (11.1%)
Don't remember / Difficult to assess 16 (5.5%) 2 (2.2%) 18 (4.7%)
Belief that the COVID-19 vaccine reduces the risk of infection and severe disease
Yes 187 (64.3%) 53 (57.6%) 240 (62.2%) 0.041
No 54 (18.6%) 24 (26.1%) 78 (20.2%)
Don't know 50 (17.2%) 15 (16.3%) 65 (16.8%)
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Table 5. Association Between the Main Indicators of COVID-19 Knowledge and Awareness and Respondents’ Educational Level (N = 386).

Variable ‘Primary/Secondary (n=88) ‘Vocational (n=48) Higher (n=250) ‘Total P-value
Awareness of the regulations in force and official recommendations during the COVID-19 period

Yes 13 (14.8%) 12 (25.0%) 168 (67.2%) 193 (50.0%) <0.001
Partially 26 (29.5%) 24 (50.0%) 50 (20.0%) 100 (25.9%)

No 29 (33.0%) 8 (16.7%) 27 (10.8%) 64 (16.6%)

Do not know / Difficult to assess 20 (22.7%) 4 (8.3%) 5(2.0%) 29 (7.5%)

Perception of vaccination-related communication messages

Yes 13 (14.8%) 17 (35.4%) 151 (60.4%) 181 (46.9%) <0.001
Partially 32 (36.4%) 18 (37.5%) 77 (30.8%) 127 (32.9%)

No 33 (37.5%) 13 (27.1%) 16 (6.4%) 62 (16.1%)

Do not know / Difficult to assess 10 (11.4%) 0 (0.0%) 6 (2.4%) 16 (4.1%)

Belief that the COVID-19 vaccine reduces the risk of infection and severe disease

Yes 16 (18.2%) 28 (58.3%) 173 (69.2%) 217 (56.2%) <0.001
No 17 (19.3%) 6 (12.5%) 36 (14.4%) 59 (15.3%)

Do not know / Difficult to assess 55 (62.5%) 14 (29.2%) 41 (16.4%) 110 (28.5%)

Note: A statistically significant association was found between all assessed indicators of COVID-19 knowledge and awareness and respondents’
educational level (Pearson’s chi-square test; p < 0.001).

Table 6. Association between the availability of COVID-19-related information and occupational status (n=386).

Variable  Healthcare Teachers Public Private Students Home Unemployed Retired Other Total P-value
Secto Sector makers

Awareness of COVID-19 vaccination locations

Yes 96 39 22 55 18 15 12 14 11 282 <0001
(88.9%) (83.0%) (81.5%) (75.3%) (85.7%) (55.6%) (50.0%) (46.7%) (37.9%)  (73.1%)

Partially 4 (3.7%) 2(43%) 1(3.7%) 5(6.8%) 1(4.8%) 4(14.8%) 5(20.8%) 6(20.0%) 7(24.1%) 35(9.1%)

No 7(6.5%)  5(10.6%) 3(11.1%) 10(13.7%) 2(9.5%) 6(22.2%) 5(20.8%)  7(23.3%) 6(20.7%) 51(13.2%)

Do not

]r)ei‘fll‘ii‘l‘l‘l':er/ 1009%) 1(2.1%) 1(3.7%) 3(4.1%) 0(0.0%) 2(74%) 2(8.3%)  3(10.0%) 5(17.2%) 18 (4.7%)

to assess

Awareness of the availability of COVID-19 testing

Yes 93 38 22 52 18 14 11 13 10 271 ‘<0.001
(86.1%) (80.9) (81.5%) (71.2%)  (85.7%) (51.9%) |(45.8%) (43.3%) (34.5%)  (70.2%)

Partially 5 (4.6%) 2(4.3%) 1(3.7%) 7(9.6%) 1(4.8%) |5(18.5%) 6(25.0%) 7(23.3%) 8(27.6%) 42 (10.9%)

No 8(7.4%) 6(12.8%) 3 (11.1%) 10 (13.7%) 2(9.5%) 6(22.2%) |5 (20.8%) 7(23.3%) 7(24.1%) 54 (14.0%)

Do not

]r;‘i;‘c’:ﬁ:’”/ 2(1.9%)  1(2.1%) 1(3.7%) 4(5.5%) 0(0.0%) 2(74%) 2(83%)  3(10.0%) 4(13.8%) 19 (4.9%)

to assess

Table 7. Association between trust in COVID-19 information sources and sex (n=386).

Level of trust Female Male Total P-value

Completely trust 112 (37.8%) 21 (22.9%) 133 (34.4%) 0.005

Partially 145 46 191

trust (48.8%) (50.0%) (49.5%)

Do not trust 18 (6.1%) 21 (22.8%) 39 (10.1%)

Do not

remember / 15 4 19

Difficult to (5.1%) (4.3%) (4.9%)

assess
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Table 8. Association between trust in COVID-19 information sources and educational level (n=386).

Secondary/Primary Vocational Higher _ g
Level of trust Education (n=88) Education (n=48) Education* (n=250) Total (n=386) P-value
Completely trust 12 (13.6%) 11 (22.9%) 111 (44.41%) 134 (34.7%) <0.001
25 124 192
Partially trust 43(48.9%
artaly trus (48.9%) (52.1%) (49.6%) (49.7%)
4 3 12
Do not trust 5(5.79
o not s (5.7%) (8.3%) (12%) (3.1%)
Difficult to 8 12
28(31.89 48 (12.49
assess ( %) (16.7%) (4.8%) ( %)
Total 88(100%) 48 (100%) 250 (100%) 386 (100%)

*Higher Education = Bachelor's degree, Master's degree, and Doctoral degree

Table 9. Association between the assessment of the comprehensibility and practicality of COVID-19 regulations implemented during the pandemic
and respondents' educational level (n=386).

. . Higher Education
Assessment of Secondary/Primary Vocational , ,
the regulations Education (n=88) Education (n=48) g?:;lsngl)or s/Master's/PhD) - Total
Completely understandable 11 (12.5%) 12 (25.0%) 135 (54.0%) 158 (40.9%)
Partially understandable 24 (27.3%) 18 (37.5%) 94 (37.6%) 136 (35.2%)
Not understandable 30 (34.1%) 14 (29.2%) 16 (6.4%) 60 (15.5%)
Do not know / Difficult to assess 22 (25.3%) 4 (8.3%) 5 (2.0%) 32 (8.3%)
Total 88 (100%) 48 (100%) 250 (100%) 386 (100%)

Note: A statistically significant association was found between the assessment of the comprehensibility and practicality of the regulations and
educational level (Pearson’s chi-square test = 117.228; p-value < 0.001).

Table 10. Association between awareness of the regulations and official guidelines implemented during the COVID-19 pandemic and educational
level (n=386).

Awareness Secondary/Primary Vocational Higher Education + Total
Education (n=87) Education (n=48) Master’s/PhD (n=250)

Yes 13 (14.8%) 12 (25.0%) 168 (67.2%) 193 (50.0%)

Partially 26 (29.5%) 24 (50.0%) 50 (20.0%) 100 (25.9%)

No 29 (33.0%) 8 (16.7%) 27 (10.8%) 64 (16.6%)

Do not know / Difficult to assess 20 (22.8%) 4 (8.3%) 5(2.0%) 29 (7.5%)

Total 88 (100%) 48 (100%) 250 (100%) 386 (100%)

Note: A statistically significant association was found between respondents’ educational level and awareness of the regulations and official
guidelines implemented during the COVID-19 pandemic (Pearson’s chi-square test: 2= 113.742; p <0.001).

Table 11. Association between the assessment of the ease of use of electronic platforms for COVID-19 management and educational level (n=386).

Assessment Secondary/Primary Educationn=87 Voncational Education n=48 Higher Education n=250 Total

Yes 3 (3.4%) 10 (20.8%) 90 (36.0%) 103 (26.7%)
Partially 5 (5.7%) 10 (20.8%) 90 (36.0%) 105 (27.2%)
No 16 (18.2%) 9 (18.8%) 24 (9.6%) 49 (12.7%)
Do not know / Difficult to assess 64 (72.7%) 19 (39.6%) 46 (18.4%) 129 (33.4%)
Total 88 (100%) 48 (100%) 250 (100%) 386 (100%)

Note: A statistically significant association was found between educational level and the assessment of the ease of use of the electronic platforms
for COVID-19 management (Pearson’s chi-square test = 112.890; p-value < 0.001).
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Table 12. Association between the primary sources of COVID-19-related information and educational level (n=386).

Secondary/Primary Vocational Education Higher Education

Primary source of information Total (n=386)

Education (n=88) (n=48) (n=250)*
Television 34 (38.6%) 19 (39.6%) 58 (23.2%) 111 (28.8%)
Social media 6 (6.8%) 6 (12.5%) 63 (25.2%) 75 (19.4%)
Physicians / Healthcare professionals 14 (15.9%) 12 (25.0%) 58 (23.2%) 84 (21.8%)
Ministry of Health website 11 (12.5%) 6 (12.5%) 15 (6.0%) 32 (8.3%)
NCDC 0 (0.0%) 0 (0.0%) 9 (3.6%) 9(2.3%)
Friends / Family members 23 (26.1%) 3 (6.3%) 26 (10.4%) 52 (13.5%)
Other 0 (0.0%) 2 (4.2%) 21 (8.4%) 23 (6.0%)
Total 88 (100.0%) 48 (100.0%) 250 (100.0%) 386 (100.0%)

*Higher Education = Bachelor's degree, Master's degree, and Doctoral degree.
Note: A statistically significant association was found between the primary source of COVID-19-related information and respondents' educational
level (Pearson's chi-square test; ¥ =53.631; p <0.001).

Table 13. Association between the perception of vaccination-related messages and respondents' educational level (n=386).

Perception of Secondary/Primary Vocational Education | Higher Education Total (n=386)
vaccination-related messages Education (n=88) (n=48) (n=250)

Completely understandable 13 (14.8%) 17 (35.4%) 151 (60.4%) 181 (46.9%)
Partially understandable 32 (36.4%) 18 (37.5%) 77 (30.8%) 127 (32.9%)
Not understandable 33 (37.5%) 13 (27.1%) 16 (6.4%) 62 (16.1%)
Do not know / Do not remember 10 (11.4%) 0 (0.0%) 6 (2.4%) 16 (4.1%)
Total 88(100.0%) 48(100.0%) 250(100.0%) 386(100.0%)

Note: A statistically significant association was found between respondents' educational level and the perception of vaccination-related
messages (Pearson's chi-square test; X2 = 89.630; p < 0.001).

Table 14. Association between knowledge and awareness of COVID-19 and occupational status (n=386).

Variable Healthcare Teachers | Public Private Students Home Unemployed Retired  Other Total P-value
/Lecturers Sector Sector makers

Awareness of COVID-19-related regulations and official recommendations

Yes 54 (50.0%) 18 (38.3%) 11 (40.7%) 24 (32.9%) 9 (42.9%) 4 (14.8%) 3(12.5%) 3(10.0%) 2 (6.9%) 128 (33.2%) <0.001

Partially 42 (38.9%) 22 (46.8%) 11 (40.7%) 34 (46.6%) 8(38.1%) 13 (48.1%) 12(50.0%) 17 (56.7%) 13 (44.8%) 172 (44.6%)

No 8(7.4%) 4(8.5%) 4(14.8%) 11(15.1%) 3(14.3%) 6(22.2%) 5 (20.8%) 6(20.0%) 7(24.1%) 54 (14.0%)

Do not

/r%‘l‘;“l:z” 4(37%)  3(64%) 1(3.7%) 4(55%) 1(4.8%) 4(14.8%) 4(16.7%) 4(13.3%) 7(24.1%) 32 (8.3%)

to assess

Perception of vaccination-related messages

Yes 84 (77.8%) |31 (66.0%) 16(59.3%) 3 (52.1%) 15 (71.4%) 8 (29.6%) 7 (29.2%) 8(26.7%) 7(24.1%) 214 (55.4%)

Partially 16 (14.8%) 11 (23.4%) 8 (29.6%) 22(30.1%) 4 (19.0%) 11 (40.7%) 8 (33.3%) 11 (36.7%) 18 (62.1%) 109 (28.2%)

No 5(4.6%) 3(6.4%) 2(7.4%) 9(12.3%) |1(4.8%) 6(22.2%) 6(25.0%) 7(23.3%) 4 (13.8%) 43 (11.1%)

Do not

remember

/ Difficult 3(2.8%) 2(43%) 1(3.7%) 4(5.5%) 1(4.8%) 2(7.4%) 3(12.5%) 4(13.3%) 0(0.0%) 20 (5.2%)

to assess

Perception of the effectiveness of the COVID-19 vaccine in reducing the risk of infection and complications

Yes 89 (82.4%) 34 (72.3%) 18 (66.7%) 45 (61.6%) 16 (76.2%) 11 (40.7%) 10 (41.7%) 10 (33.3%) 8 (27.6%) 241 (62.4%) <0.001

No 11 (10.2%) 7(14.9%) 5(18.5%) 15(20.5%) 2(9.5%) 8(29.6%) 8(33.3%) 11 (36.7%) 12 (41.4%)|79 (20.5%)

E‘?Or;:t 8(7.4%) 6(12.8%) 4(14.8%) 13(17.8%) 3(14.3%) 8(29.6%) 6(25.0%) 9(30.0%) 9(31.0%) 66 (17.1%)
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Table 15. Association between the perceived impact of the COVID-19 vaccination campaign and the level of trust in COVID-19 information sources
(n=386).

Perceived impact of the Do not know /

vaccination campaign Complete trust (n=134) Partial trust (n=192) Did not trust (n=12) Difficult to assess (n=48) Total (n=386)

Positive 122 (91.0%) 52 (27.1%) 1 (8.3%) 6 (12.5%) 181 (46.9%)
Neutral 9 (6.7%) 109 (56.8%) 2 (16.7%) 7 (14.6%) 127 (32.9%)
Negative 1 (0.7%) 22 (11.5%) 8 (66.7%) 31 (64.6%) 62 (16.1%)

Do not know /
Difficult to assess 2 (1.5%) 9 (4.7%) 1 (8.3%) 4 (8.3%) 16 (4.1%)

Total 134 192 12 48 386

Note: A statistically significant association was found between the perceived impact of the COVID-19 vaccination campaign and the level of
trust in COVID-19 information sources (Pearson's chi-square test; x> =271.259; p <0.001).

Table 16. Association between the assessment of the timely and effective dissemination of information on the regulations and educational level
(n=386).

Assessment Secondary/Primary Education Vocational Education Higher Education Total

Yes 8 (9.2%) 12 (25.0%) 110 (44.0%) 130 (33.7%)
Partially 18 (20.7%) 17 (35.4%) 92 (36.8%) 127 (32.9%)
No 7 (8.0%) 2 (4.2%) 25 (10.0%) 34 (8.8%)

Do not know /
Difficult to assess

Total 88 (100%) 48 (100%) 250 (100%) 386 (100%)

Note: A statistically significant association was found between respondents' level of education and their assessment of the timely and effective
dissemination of information about COVID-19 regulations during the pandemic (Pearson's chi-square test; x> = 109.551; p < 0.001).

55 (62.5%) 17 (35.4%) 23 (9.2%) 95(24.4%)

Table 17. Binary logistic regression analysis of factors associated with Long COVID (n=386).

Variable OR 95% CI P value
Age group (overall effect) - - 0.144
(41-60) vs <40 0.630 0.330-1.201 0.160
>61 vs <40 1.124 0.632-1.997 0.691
Educational level (overall effect) - - 0.235
Secondary/Primary education vs Higher education 1.718 0.824-3.580 0.149
Vocational education vs Higher education 1.606 0.772-3.341 0.205
History of COVID-19 infection (Yes vs No) 0.067 0.027-0.166 <0.001
Fully vaccinated vs Do not remember / Prefer not to answer 1.289 0.300-5.536 0.733
Partially vaccinated vs Do not remember / Prefer not to answer 1.971 0.461-8.422 0.360
Unvaccinated vs Do not remember / Prefer not to answer 2.577 0.554-11.986 0.227
Sex (Male vs Female) 1.249 0.683-2.286 0.471

Note: OR — Odds Ratio; CI — 95% Confidence Interval.
In the logistic regression model, the category “Do not remember / Prefer not to answer” was used as the reference group for the analysis of
vaccination status, and all other vaccination categories were compared against this reference group.
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Table 18. Binary logistic regression analysis of factors associated with the use of digital health services (n=386).

Variable OR (Exp(B))
Age group (overall effect) -
41-60 /<40 0.253
>61 /<40 0.394
Educational level (overall effect) —
Secondary/Primary vs Higher 0.271
Vocational vs Higher 0.406
History of COVID-19 infection (Yes vs No) 0.887
Vaccination status (overall effect) -
Unvaccinated vs Booster dose 4.502
Partially vaccinated vs Booster dose 1.863
Fully vaccinated vs Booster dose 0.327
Sex (Male vs Female) 0.863
Place of residence (Rural vs Urban) 1.653
Long COVID (Yes vs No) 1.568

Note: OR — Odds Ratio; CI — 95% Confidence Interval.

95% CI P value
- <0.001
0.123-0.519 <0.001
0.215-0.722 0.003
- 0.030
0.083-0.883 0.030
0.152-1.083 0.072
0.445-1.769 0.733
— 0.002
0.534-37.952 0.167
0.213-16.281 0.574
0.018-5.982 0.451
0.417-1.784 0.690
0.902-3.029 0.104
0.866-2.839 0.138

For age group comparisons, the <40-year age group was used as the reference category. For educational level, respondents with higher education
served as the reference group. For vaccination status, the reference category was respondents who had received a booster dose. The reported odds
ratios (ORs) represent comparisons of each category with its corresponding reference group.

Table 19. Binary logistic regression analysis of factors determining timely access to medical services (n=386).

Variable OR
Age group (overall effect) —
41-60 / <40 0.754
>61 /<40 0.975

Educational level (overall effect) —
0.131

Secondary/Primary education vs Higher education
Vocational education vs Higher education 0.771
History of COVID-19 infection (Yes vs No) 2.182
Vaccination status (overall effect) -
Unvaccinated vs Booster dose 9.736
Partially vaccinated vs Booster dose 1.435
Fully vaccinated vs Booster dose 0.495
Sex (Male vs Female) 1.691
Place of residence (Rural vs Urban) 0.845
Long COVID (Yes vs No) 1.731

95% CI P value
- 0.699
0.370-1.539 0.438
0.521-1.827 0.938
- 0.005
0.039-0.443 0.001
0.316-1.878 0.566
1.096-4.346 0.026
- <0.001
1.148-82.536 0.037
0.159-12.936 0.748
0.038-6.540 0.594
0.793-3.604 0.174
0.463-1.543 0.584
0.934-3.210 0.081

Note: OR — Odds Ratio; 95% CI — 95% Confidence Interval; P value — level of statistical significance.

whereas this proportion was 6.4% (n=16) among respondents
with higher education.

A positive opinion regarding the ability of the COVID-19
vaccine to reduce the risk of infection and severe disease
was reported most frequently among respondents with higher
education (69.2%; n=173), followed by respondents with
vocational education (58.3%; n=28), while among respondents
with primary/secondary education the corresponding proportion
was 18.2% (n=16). The response "Do not know / Difficult to
assess" was reported most frequently among respondents with
primary/secondary education (62.5%; n=55), whereas among
respondents with higher education this proportion was 16.4%
(n=41).

Statistical analysis demonstrated that there was a statistically
significant association between educational level and all
assessed indicators of COVID-19 knowledge and awareness
(Pearson’s X?; p value<0.001) (Table 5).

Occupational status was significantly associated with
the indicators of COVID-19 knowledge and awareness (p
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value<0.001). The highest level of complete awareness
regarding the regulations and official recommendations in
force during the COVID-19 pandemic was observed among
healthcare professionals (50.0%; n=54), while the level of
awareness of official recommendations was 42.9% (n=9)
among students, 40.7% (n=11) among respondents employed
in the public sector, and 38.3% (n=18) among teachers and
lecturers. Vaccination-related messages were considered most
understandable by healthcare professionals (77.8%; n=84) and
students (71.4%; n=15). The effectiveness of the COVID-19
vaccine was most frequently acknowledged by respondents
employed in the healthcare sector (82.4%; n=89), whereas the
lowest proportions were observed among other occupational
categories, retirees, and unemployed respondents (Table 5).

A statistically significant association was identified between
occupational status and awareness of the availability of both
COVID-19 vaccination (p value<0.001) and COVID-19 testing
(p value<0.001). Awareness of COVID-19 vaccination sites
was highest among healthcare professionals (88.9%; n=96),



followed by students (85.7%; n=18), teachers and lecturers
(83.0%; n=39), and respondents employed in the public sector
(81.5%; n=22). A similar pattern was observed regarding
awareness of the availability of COVID-19 testing, with the
highest levels reported among healthcare professionals (86.1%;
n=93) and students (85.7%; n=18). Lack of information was
reported more frequently among homemakers, unemployed
respondents, retirees, and representatives of other occupational
categories (Table 6).

The study found that the level of trust in sources of COVID-19
information differed significantly by sex (p value=0.005).
Complete trust in information sources was reported by 37.8%
(n=112) of women and 22.9% (n=21) of men, whereas distrust
in information sources was significantly higher among men
(22.8%; n=21) than among women (6.1%; n=18). These
findings indicate that women were more likely to trust sources
of COVID-19 information than men (Table 7).

The assessment of respondents' trust in sources of COVID-19
information by educational level showed that complete trust
in information sources was reported most frequently by
respondents with higher education (44.4%; n=111), whereas
the corresponding proportion was 22.9% (n=11) among
respondents with vocational education and 13.6% (n=12)
among those with secondary/primary education. Partial trust
in information sources was observed at similar levels across
all three educational groups, ranging from 48.9% to 52.1%.
Distrust in information sources was relatively more common
among respondents with vocational education (8.3%) and
secondary/primary education (5.7%) than among those with
higher education (1.2%). In addition, 31.8% of respondents with
secondary/primary education reported difficulty assessing their
level of trust in information sources, compared with 16.7% of
respondents with vocational education and only 4.8% of those
with higher education. A statistically significant association
was found between respondents' educational level and trust in
sources of COVID-19 information (Pearson’s X*= 68.027; p
value< 0.001) (Table 8).

A statistically significant association was also identified
between educational level and the perception of the regulations
and official recommendations implemented during the
COVID-19 pandemic (Pearson’s X?=117.228; p value<0.001).
The regulations were rated as completely understandable by
54.0% (n=135) of respondents with higher education, whereas
the corresponding proportion was 25.0% (n=12) among
respondents with vocational education and 12.5% (n=11) among
those with secondary/primary education. Furthermore, the
regulations were most frequently rated as not understandable by
respondents with secondary/primary education (34.1%; n=30),
while this proportion was substantially lower among respondents
with higher education, at only 6.4% (n=16). These findings
indicate that a higher level of education was associated with
better understanding and perception of the official regulations
and recommendations implemented during the COVID-19
pandemic (Table 9).

The assessment of the timely and effective dissemination
of information on the regulations implemented during the
COVID-19 pandemic by respondents' educational level showed
that this assessment differed significantly across educational
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groups. The timely and effective dissemination of information
was rated positively most frequently by respondents with higher
education (44.0%;n=110), whereas the corresponding proportion
was 25.0% (n=12) among respondents with vocational education
and 9.1% (n=8) among those with secondary/basic education.

The response "Partially" was reported most frequently by
respondents with higher education (36.8%; n=92), followed by
those with vocational education (35.4%; n=17) and respondents
with secondary/basic education (20.7%; n=18).

The timely and effective dissemination of information was
rated negatively ("No") by 8.0% (n=7) of respondents with
secondary/basic education, 4.2% (n=2) of those with vocational
education, and 10.0% (n=25) of respondents with higher
education.

The response "Do not know / Difficult to assess" was reported
most frequently among respondents with secondary/basic
education (62.5%; n=55), whereas the corresponding proportion
was 354% (n=17) among respondents with vocational
education and only 9.2% (n=23) among respondents with higher
education.

A statistically significant association was found between
respondents' educational level and their assessment of the timely
and effective dissemination of information on the regulations
implemented during the COVID-19 pandemic (Table 10).

The analysis of respondents' assessment of the ease of use
of the electronic platforms used for COVID-19 management
according to educational level showed that this assessment
differed significantly across educational groups. The ease of
using electronic platforms was most frequently reported by
respondents with higher education (36.0%; n=90), whereas the
corresponding proportion was 20.8% (n=10) among respondents
with vocational education and only 3.4% (n=3) among those
with secondary/primary education.

The response "Partially" was also reported most frequently
by respondents with higher education (36.0%; n=90), while the
corresponding proportions among respondents with vocational
education and secondary/primary education were 20.8% (n=10)
and 5.7% (n=5), respectively.

Difficulty in using electronic platforms was reported by 18.2%
(n=16) of respondents with secondary/primary education,
18.8% (n=9) of respondents with vocational education, and
9.6% (n=24) of respondents with higher education.

The response "Do not know / Difficult to assess" was reported
most frequently among respondents with secondary/primary
education (72.7%; n=64), whereas the corresponding proportion
was 39.6% (n=19) among respondents with vocational education
and 18.4% (n=46) among respondents with higher education.

These findings indicate that, as the level of education
increases, the positive assessment of the ease of using the
electronic platforms employed for COVID-19 management
also increases. Statistical analysis confirmed a statistically
significant association between respondents' educational level
and their assessment of the ease of use of electronic platforms
(Pearson's chi-square test; X*> = 112.890; p value< 0.001) (Table
11).

A statistically significant association was found between
educational level and the main sources of information used
during the COVID-19 pandemic (Pearson’s X*> = 53.631;



p value< 0.001). Respondents with secondary and lower
educational attainment more frequently identified television
(38.6%; n=34) and family members or friends (26.1%; n=23) as
their primary sources of information, whereas respondents with
higher education more commonly used social media (25.2%;
n=63) and doctors/healthcare professionals (23.2%; n=58).
NCDC resources were identified as a source of information only
by respondents with higher education (3.6%; n=9), indicating
that the use of official and professional information sources
increases with higher educational attainment (Table 12).

The assessment of the perception of vaccination-related
messages according to respondents' educational level showed
that the messages were rated as completely understandable
most frequently by respondents with higher education (60.4%;
n=151), whereas the corresponding proportion was 35.4%
(n=17) among respondents with vocational education and
14.8% (n=13) among those with secondary/primary education.

Vaccination-related messages were rated as partially
understandable by 36.4% (n=32) of respondents with
secondary/primary education, 37.5% (n=18) of respondents
with vocational education, and 30.8% (n=77) of respondents
with higher education.

The messages were most frequently reported as not
understandable by respondents with secondary/primary
education (37.5%; n=33), followed by respondents with
vocational education (27.1%; n=13). Among respondents with
higher education, this proportion was substantially lower, at
only 6.4% (n=16).

The response "Do not know / Do not remember" was reported
most frequently by respondents with secondary/primary
education (11.4%; n=10), whereas this response was not
reported at all among respondents with vocational education,
and accounted for 2.4% (n=6) among respondents with higher
education.

These findings indicate that, as the level of education
increases, the perception and understanding of vaccination-
related messages also improve, while the proportion of
respondents reporting difficulty understanding these messages
decreases. A statistically significant association was found
between respondents' educational level and the perception of
vaccination-related messages (Pearson’s X? = 89.630; p value<
0.001) (Table 13).

A statistically significant association was found between
respondents' occupational status and all assessed indicators of
COVID-19 knowledge and awareness (Pearson’s X% p value<
0.001). Complete awareness of the regulations and official
recommendations in force during the COVID-19 pandemic was
highest among respondents employed in the healthcare sector
(50.0%; n=54), followed by students (42.9%; n=9), respondents
employed in the public sector (40.7%; n=11), and teachers/
lecturers (38.3%; n=18). Vaccination-related communication
messages were most frequently rated as understandable by
healthcare professionals (77.8%; n=84), students (71.4%;
n=15), and teachers/lecturers (66.0%; n=31), whereas the
lowest proportions were observed among respondents in other
occupational categories, retirees, and unemployed individuals. A
positive perception that the COVID-19 vaccine reduces the risk
of infection and complications was also reported most frequently
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among respondents employed in the healthcare sector (82.4%;
n=89), followed by students (76.2%; n=16), teachers/lecturers
(72.3%; n=34), and respondents employed in the public sector
(66.7%; n=18). These findings indicate that occupational status
was significantly associated with COVID-19 knowledge and
awareness (Table 14).

The strongest association observed in the study was between
the perceived impact of the COVID-19 vaccination campaign
and trust in sources of COVID-19 information (Pearson’s
X2 = 271.259; p value< 0.001). Among respondents who
had complete trust in information sources, 91.0% (n=122)
evaluated the vaccination campaign positively, whereas among
respondents with low trust in information sources, negative
evaluations predominated (66.7%; n=8). A similar pattern was
observed among respondents who reported difficulty assessing
the reliability of information sources, of whom 64.6% (n=31)
gave a negative evaluation. These findings indicate that trust in
information sources had a substantial influence on the perceived
effectiveness of the COVID-19 vaccination campaign (Table
15).

A statistically significant association was found between
respondents' educational level and their assessment of the
timely and effective dissemination of information on the
regulations implemented during the COVID-19 pandemic
(Pearson’s X? = 109.551; p value< 0.001). The timely and
effective dissemination of information was rated positively
most frequently by respondents with higher education (44.0%;
n=110), whereas the corresponding proportions among
respondents with vocational education and secondary/primary
education were 25.0% (n=12) and 9.2% (n=8), respectively.
The response "Partially" was reported most frequently by
respondents with higher education (36.8%; n=92), followed
by respondents with vocational education (35.4%; n=17) and
those with secondary/primary education (20.7%; n=18). The
negative assessment ("No") was relatively more frequent among
respondents with higher education (10.0%; n=25) than among
respondents with secondary/primary education (8.0%; n=7) and
vocational education (4.2%; n=2). In addition, the response "Do
not know / Difficult to assess" was reported most frequently
by respondents with secondary/primary education (62.5%;
n=55), whereas the corresponding proportion was 35.4%
(n=17) among respondents with vocational education and only
9.2% (n=23) among respondents with higher education. These
findings indicate that a higher level of education was associated
with a more positive assessment of the timely and effective
dissemination of information on the regulations implemented
during the COVID-19 pandemic (Table 16).

The descriptive and bivariate analyses showed that age,
educational level, occupational status, and trust in information
sources were significantly associated with COVID-19
knowledge and awareness. To assess the independent effects of
these factors, a multivariable logistic regression analysis was
performed.

Binary logistic regression analysis was used to assess the
factors associated with the development of Long COVID. The
model included respondents' age group, sex, educational level,
history of COVID-19 infection, and COVID-19 vaccination
status.



The analysis showed that the model was statistically significant
overall (X2 = 71.153; p value< 0.001), indicating that the
variables included in the model were jointly associated with the
development of Long COVID. The results of the goodness-of-fit
assessment indicated that the model fit the study data well (X2
= 8.164; p value= 0.418). The model explained 23.6% of the
variance in the development of Long COVID, and the overall
classification accuracy of the model was 72.8%.

According to the results of the logistic regression analysis,
a statistically significant association with the development of
Long COVID was identified only for a history of COVID-19
infection (OR = 0.067; 95% CI: 0.027-0.166; p value< 0.001).
Age group (p value = 0.144), educational level (p value =
0.235), COVID-19 vaccination status (p value = 0.220), and sex
(p value = 0.471) were not statistically significantly associated
with the development of Long COVID (Table 17).

Binary logistic regression analysis was used to assess the
factors associated with the use of digital health services. The
dependent variable was defined as the use of digital health
services and was recoded into two categories ("Yes" = 1; "No"
= 0). The use of digital health services was defined as the use of
at least one digital health service during the pandemic.

The regression model included respondents' age group, sex,
educational level, place of residence, history of COVID-19
infection, development of Long COVID, and COVID-19
vaccination status.

The analysis showed that the model was statistically significant
overall (X2= 95.914; p value< 0.001), indicating that the
variables included in the model were jointly associated with the
use of digital health services. The results of the goodness-of-
fit assessment indicated that the model fit the study data well (
X2= 13.868; p value= 0.085). The model explained 31.5% of
the variance in the use of digital health services, and its overall
classification accuracy was 78.2%.

According to the results of the logistic regression analysis,
statistically significant associations with the use of digital health
services were found for age group (p value <0.001), educational
level (p value = 0.030), and COVID-19 vaccination status (p
value = 0.002). Specifically, respondents aged 41-60 years
and 61 years and older had lower odds of using digital health
services compared with respondents aged 40 years and younger.
In addition, respondents with secondary or primary education
had lower odds of using digital health services compared with
respondents with higher education.

According to the results of the logistic regression analysis,
the development of Long COVID (p value = 0.138), history of
COVID-19 infection (p = 0.733), sex (p value=0.690), and place
of residence (p value = 0.104) were not statistically significantly
associated with the use of digital health services (Table 18).

Binary logistic regression analysis was used to assess the
factors determining timely access to essential healthcare
services. The dependent variable was defined as timely access
to essential healthcare services during the pandemic and was
divided into two categories: complete access (1) and partial
access, lack of access, or no need for the service (0).

The regression model included respondents' age group, sex,
educational level, place of residence, history of COVID-19
infection, development of Long COVID, and COVID-19
vaccination status.
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The analysis showed that the model was statistically significant
overall (X?= 124.783; p value< 0.001), indicating that the
variables included in the model jointly influenced timely access
to essential healthcare services during the pandemic. The results
of the goodness-of-fit assessment indicated that the model fit the
study data well (X?= 7.908; p value = 0.443).

According to the results of the logistic regression analysis,
statistically significant associations with timely access to
essential healthcare services were found for educational
level (p value = 0.001), history of COVID-19 infection (p
value= 0.026), and COVID-19 vaccination status (p value <
0.001). Specifically, respondents with secondary or primary
education had significantly lower odds of having timely access
to essential healthcare services compared with respondents
with higher education (OR = 0.131; 95% CI: 0.039-0.443). In
addition, respondents who had experienced COVID-19 had
approximately 2.2 times higher odds of having timely access to
essential healthcare services compared with respondents who
had not experienced COVID-19 (OR = 2.182; 95% CI: 1.096-
4.346).

No statistically significant association was found between
timely access to essential healthcare services and age group (p
value= 0.699), sex (p value = 0.174), place of residence (p value
=0.584), or the development of Long COVID (p value= 0.081)
(Table 19).

Discussion.

The present study provides a comprehensive assessment
of population knowledge, attitudes, behavioral practices,
perceptions of government governance, risk communication,
utilization of digital health services, and access to healthcare
services during the COVID-19 pandemic in Georgia. The
findings indicate that effective pandemic management was
influenced not only by epidemiological factors but also by
respondents' educational level, trust in information sources, the
quality of risk communication, and the organizational capacity
of the health system.

One of the key findings of this study was that knowledge
of COVID-19 and perceptions of official recommendations
differed significantly across sociodemographic groups.
Educational level emerged as a particularly important
determinant, as respondents with higher education were more
likely to possess accurate information, better understand
government regulations, and express more positive perceptions
of vaccination-related information messages. Similar findings
have been reported by the World Health Organization (WHO),
the Organisation for Economic Co-operation and Development
(OECD), and the European Centre for Disease Prevention and
Control (ECDC), all of which identify education as one of the
principal determinants of health literacy and adherence to public
health recommendations.

The study also demonstrated that trust in information sources
played a crucial role in shaping public attitudes. Although
social media was identified as the most frequently used source
of COVID-19-related information, physicians and other
healthcare professionals were considered the most trusted
sources. Furthermore, positive evaluations of the COVID-19
vaccination information campaign were strongly associated
with higher levels of trust in information sources. These findings



are fully consistent with the World Health Organization's
Risk Communication and Community Engagement (RCCE)
framework, which recognizes public trust as one of the
fundamental prerequisites for effective communication and
community engagement during public health emergencies.

The findings also demonstrated that educational level
influenced not only population awareness but also perceptions
of government governance during the COVID-19 pandemic.
Respondents with higher education were significantly more
likely to report that COVID-19 regulations were understandable,
that information was disseminated in a timely manner, and that
electronic platforms were easy to use. These findings suggest
that the effectiveness of public health policies is closely linked
to the population's level of health literacy, which is recognized
as one of the fundamental priorities of contemporary public
health policy.

Another important finding of the present study relates to the
utilization of digital health services. Multivariable logistic
regression analysis demonstrated that younger age, higher
educational attainment, and COVID-19 vaccination status were
independently associated with the use of digital health services.
These findings confirm that the successful implementation
of digital health interventions is strongly influenced by the
population's sociodemographic and educational characteristics.
The COVID-19 pandemic further highlighted the importance
of digital health systems for disease surveillance, telemedicine,
information dissemination, and the coordination of public health
interventions.

The study also found that timely access to essential healthcare
services was significantly associated with respondents'
educational level, history of COVID-19 infection,and COVID-19
vaccination status. These findings indicate that ensuring
equitable access to essential healthcare services remained a
major challenge during the pandemic. Similar observations have
been reported by the World Health Organization (WHO), which
has emphasized that disruptions to essential health services
during the COVID-19 pandemic represented a major challenge
for health systems worldwide and underscored the importance
of maintaining continuity of healthcare services.

Multivariable analysis of Long COVID demonstrated that
a history of COVID-19 infection was the only independent
predictor of the development of Long COVID, whereas age,
sex, educational level, and COVID-19 vaccination status were
not identified as statistically significant independent factors.
Although international studies have reported inconsistent
findings regarding the risk factors for Long COVID, a history
of COVID-19 infection has consistently been identified as an
important predictor of post-COVID condition in numerous
studies.

One of the major strengths of the present study is that, in
addition to assessing population knowledge and attitudes,
it comprehensively examined government governance, risk
communication, digital health, access to healthcare services,
and the determinants of Long COVID. Such an integrated
approach has rarely been applied in COVID-19 KAP studies,
and the findings provide valuable evidence to support the further
development of public health policy in Georgia.
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The findings of this study suggest that the effective management
of future pandemics and other public health emergencies
will require improvements in population health literacy,
strengthening of evidence-based risk communication, expanded
access to digital health services, ensuring the continuity of
essential healthcare services, and further enhancement of the
resilience of the public health system.

Strengths and Limitations.

One of the major strengths of the present study is that
the COVID-19 pandemic was evaluated not only from the
perspective of population knowledge, attitudes, and practices
(KAP), but also within a comprehensive analytical framework
integrating public health governance, risk communication,
digital health, access to essential healthcare services, and the
determinants of Long COVID. The use of a multistage stratified
sampling design ensured representation from all regions of
Georgia, while multivariable logistic regression analysis
enabled the assessment of independent associations between the
study variables.

The study also has several limitations. Due to its cross-sectional
design, it was not possible to assess the risk of developing
Long COVID over time or to establish causal relationships.
Accordingly, the study was limited to evaluating associations
between the independent variables and the study outcomes.

In addition, the findings were based on self-reported data,
which may be subject to recall bias and social desirability bias.
Nevertheless, the use of a standardized questionnaire and robust
analytical methods enhances the reliability of the findings and
supports their applicability for evidence-based public health
policy and planning.

Public Health Implications.

The findings of this study indicate that the effective management
of future pandemics and other public health emergencies requires
an integrated approach that combines strengthening population
health literacy, evidence-based risk communication, increasing
public trust, and enhancing the resilience of the health system.

Particular attention should be given to the further development
of digital health services, expanding access to electronic health
platforms, and improving the population's digital health literacy,
as the findings demonstrate that these factors have a significant
influence on the utilization of healthcare services.

The study also confirms the importance of ensuring the
continuity of essential healthcare services during public health
crises, including maintaining access to primary healthcare,
emergency medical services, diagnostic services, and vaccination
programs. Strengthening health system resilience should be
guided by the principles of the World Health Organization's
Health Emergency Preparedness, Response and Resilience
(HEPR) framework and the Preparedness and Resilience for
Emerging Threats (PRET) framework.

Furthermore, the findings indicate that educational attainment
plays an important role in the understanding of health
information, adherence to government regulations, and the
utilization of digital health services. Therefore, programs aimed
at improving health literacy should be considered a key priority
of public health policy.



Conclusion.

The present study demonstrated that during the COVID-19
pandemic in Georgia, population knowledge, risk perception,
perceptions of government regulations, trust in information
sources, utilization of digital health services, and access to
essential healthcare services varied significantly according to
sociodemographic characteristics.

Educational level, trust in information sources, and COVID-19
vaccination status emerged as important determinants of several
key public health indicators. Furthermore, multivariable analysis
confirmed their independent associations with the utilization of
digital health services and timely access to essential healthcare
services. In addition, a history of COVID-19 infection was
identified as an independent predictor of the development of
Long COVID.

The findings of this study provide important evidence to
inform the further development of public health policy,
pandemic preparedness, risk communication, health literacy,
and digital health systems in Georgia. The evidence generated
by this research may also contribute to improving public health
emergency preparedness and response strategies at both the
national and international levels.

Recommendations.

Based on the findings of the present study, the following
recommendations are proposed:

1. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia.

Preparedness and response plans for public health emergencies
should be updated to more comprehensively incorporate
behavioral factors, population health literacy, regional
inequalities, equitable access to primary, secondary, and
tertiary healthcare services, access to digital health services, the
development of integrated electronic referral systems, and the
needs of vulnerable population groups.

2. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia.

A long-term digital health strategy and action plan should be
developed to support the progressive expansion of digital health
services, strengthen integrated electronic referral systems across
primary, secondary, and tertiary healthcare levels, improve
population health literacy and digital health awareness, and
ensure equitable access to digital health services for populations
living in the regions, individuals with low socioeconomic status,
and persons with disabilities.

3. For the National Center for Disease Control and Public
Health (NCDC), Georgia.

The Risk Communication and Community Engagement
(RCCE) system should be further strengthened through
the regular monitoring of behavioral indicators, population
health literacy, risk perception, adherence to government
recommendations, and the utilization of digital health services.
In addition, evidence-based awareness campaigns and tailored
communication strategies targeting different population
groups should be developed, implemented, and systematically
evaluated.
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4. For the National Center for Disease Control and Public
Health (NCDC), Georgia.

The National Center for Disease Control and Public Health,
regional public health centers, and local self-government
authorities should strengthen coordinated efforts in public
communication, health promotion, identification of regional
needs, support for vulnerable populations, and implementation
of public health interventions. Furthermore, multisectoral
collaboration should be reinforced among government
institutions, primary and hospital healthcare providers, the
education sector, local authorities, academic institutions, media
organizations, and civil society to ensure coordinated, effective,
and evidence-based responses during public health emergencies.

5. For Primary Healthcare Institutions.

Primary healthcare institutions should strengthen health
education, promote the early detection of diseases, encourage
participation in national preventive health programs, ensure
timely referral of patients, and enhance the early identification,
initial management, monitoring, and timely referral of
individuals with Long COVID to appropriate healthcare
services.

The role of primary healthcare, particularly the family
physician, should be further strengthened in promoting health
literacy, facilitating early disease detection, encouraging
participation in national preventive programs, ensuring timely
patient referral, and improving the early identification, initial
management, monitoring, and referral of patients with Long
COVID.

6. For the Hospital Sector and Rehabilitation Services.

It is recommended to strengthen the clinical management
of Long COVID, multidisciplinary rehabilitation services,
standardization of post-COVID care, continuous patient follow-
up, and effective coordination across primary, secondary, and
tertiary healthcare levels.

7. For the Ministry of Internally Displaced Persons
from the Occupied Territories, Labour, Health and Social
Affairs of Georgia, Professional Associations, and Medical
Educational Institutions.

Continuous professional development should be strengthened
for primary healthcare physicians, public health specialists,
hospital-based healthcare professionals, and rehabilitation
personnel. Training should focus on risk communication,
health promotion, early identification of Long COVID, clinical
management, patient referral pathways, the use of digital health
services, and the implementation of contemporary evidence-
based clinical guidelines in routine practice.

8. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia and Relevant Professional Medical Societies.

Although a post-COVID rehabilitation protocol is available in
Georgia, it is recommended to develop specific national clinical
guidelines for the management of Long COVID, establish a
standardized national patient referral algorithm and clinical
management standards, and ensure their regular revision and
integration across all levels of primary, secondary, and tertiary
healthcare services.

9. For Educational
Organizations.

Institutions and Public Health



Educational institutions and organizations working in the field
of public health should develop programs aimed at improving
health literacy and digital health literacy among the population.
These programs should be tailored to different age, educational,
professional, and social groups and should promote preventive
health behaviors, informed attitudes toward vaccination, and the
effective utilization of healthcare services.

10. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia and the National Center for Disease Control and
Public Health.

Based on the study findings, it is recommended to develop a
regional monitoring and evaluation mechanism that regularly
assesses population health literacy, risk perception, adherence
to government recommendations, utilization of digital health
services, access to primary, secondary, and tertiary healthcare
services, participation in national health programs, and the
effectiveness of public health interventions. The information
generated should be used to support evidence-based decision-
making and the planning of region-specific interventions.

11. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia, the National Center for Disease Control and
Public Health, and Other Relevant Institutions.

The study findings should be incorporated into the planning of
evidence-based public health policies to improve the efficient
allocation of resources, reduce regional inequalities, enhance
equitable access to primary, secondary, and tertiary healthcare
services, strengthen health system resilience, and further
improve national preparedness for future biological threats.

12. For the Ministry of Internally Displaced Persons from
the Occupied Territories, Labour, Health and Social Affairs
of Georgia.

It is recommended to plan and implement public awareness
activities regarding the procedures, availability, and referral
criteria for emergency medical care, telemedicine, online
consultations, and other digital health services. Particular
attention should be given to populations living in the regions,
older adults, individuals with lower levels of education, and
people with low socioeconomic status in order to improve
timely access to emergency and remote healthcare services.

13. For Scientific and Academic Institutions.

Itis recommended to continue multicenter research on the long-
term consequences of COVID-19, Long COVID, population
behavioral factors, health literacy, health system resilience,
digital health services, the effectiveness of risk communication,
and preparedness for future biological threats. Such research
will contribute to the further development of evidence-based
public health policy and the health system in Georgia.
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