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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.
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Abstract.

Background: Healthcare-related infections (HCRI) remain a
major global concern, especially in dentistry, where exposure to
saliva, blood, and aerosols increases the risk of cross-infection.
The COVID-19 pandemic underscored the vulnerability of
dental professionals to airborne pathogens, prompting stricter
protocols such as enhanced PPE and ventilation. However,
challenges remain due to limited biosafety knowledge and
inconsistent preventive practices.

Aim of Study: This investigation aimed to assess the risk
factors associated with infectious disease transmission,
including COVID-19, among healthcare personnel during
dental care in the East Kazakhstan region.

Material and Methods: We studied following variables:
socio-demographic characteristics; reason, time, circumstances
and kind of trauma in the work place; documentation for
recording of occupational injury; knowledge and attitudes about
the measures of prevention and control transmission infection
during performing of work. Pearson chi-squared was used
for qualitative data. Bivariate analysis was done to determine
the relationship between injured of the skin while performing
professional duties and the independent variables.

Results: The age group mostly was presented by age 41-50
years (37,9%). Middle work experience was 6-10 years (29,6%).
Most of the participants have had injured of the skin while
performing professional duties §2,9% men and 89,0% women.
The nature of most of the injuries was getting the patient's blood
on the skin (38,2%), and getting piercing the skin with a sharp
tool (31,5%). The most frequent accidents in their practice
occurred due to non-use barriers 48,7% of men and 33,1% of
women.

Conclusions: Preventive measures in the work of the dentist
in the study region need to improvement. The most frequent
accidents in their practice occurred due to non-use barriers.

Key words. Dentistry, infection, HIV, Hepatitis, COVID-19,
Kazakhstan.

Introduction.

Healthcare-related infections (HCRI) remain the most common
adverse events associated with medical care worldwide, despite
growingawareness of theirimpact and increasing implementation
of preventive strategies. Every year, millions of patients are
affected by these infections, significantly compromising patient
safety, contributing to increased morbidity and mortality, and
reducing overall quality of life [1].

Within the healthcare system, dental settings are among the
most contamination-prone environments. This is largely due to
the high microbial load present in the oral cavity, which serves
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as a reservoir for a wide range of infectious agents [2]. Infection
control protocols are therefore essential in preventing the
transmission of pathogens via saliva, blood, aerosols, or water
during dental procedures [3].

Dental instruments are often categorized as critical or semi-
critical due to their frequent contact with mucosal surfaces
or gingival tissues, which increases the potential for cross-
contamination [4]. Moreover, accidental injuries during
procedures, such as needlestick or sharp instrument injuries,
further elevate the risk of infection transmission [5]. As a result,
fostering a safety-focused work environment and rigorous
adherence to infection control protocols is crucial among dental
professionals.

The emergence and global spread of COVID-19 highlighted
the vulnerability of dental professionals and patients to airborne
infections, particularly in environments involving aerosol-
generating procedures [6] Dental settings were identified as
high-risk zones for SARS-CoV-2 transmission due to close face-
to-face contact, exposure to respiratory droplets, and limited
ventilation [7]. This pandemic significantly reshaped infection
prevention protocols in dentistry, emphasizing the importance
of enhanced personal protective equipment (PPE), improved air
filtration, and strict screening protocols [8].

Promoting awareness, biosecurity practices, and consistent
application of infection prevention measures is vital for
ensuring both patient and healthcare worker safety - not only
for traditionally known bloodborne pathogens but also for
emerging airborne threats like SARS-CoV-2 [9,10].

Identifying exposure risks and understanding how infections
spread in dental settings is critical to developing effective
healthcare strategies, especially for protecting dental
professionals [11]. Reports indicate that over 20% of dentists
have experienced needlestick injuries, which are major risk
factors for the transmission of bloodborne pathogens such as
HIV, hepatitis B, hepatitis C, and tuberculosis [12].

Evidence suggests that dentists face increased occupational
risk due to frequent contact with blood and bodily fluids.
Inadequate knowledge of biosafety protocols and inconsistent
adherence to infection control practices have been observed in
some dental professionals, further compounding this risk [13].
The physical constraints of the dental environment, including
limited working space and sudden movements by patients or
practitioners, contribute to accidental injuries during procedures
[14,15].

Therefore, the aim of this study is to investigate the risk factors
associated with infectious disease transmission, including
COVID-19, among healthcare personnel during dental care in
the East Kazakhstan region.
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Materials and Methods.

The study was a cross-sectional survey of medical workers
of dental clinics in East Kazakhstan region in 2023. The study
population was 1650, which is the total medical workers in dental
clinics of East-Kazakhstan. Using a sample size calculator, it
was estimated that a minimum of 192 workers in dental clinics
should be sampled in order to gain a 95%confidence level,
with a maximum allowable difference of 0.05. A complete
list of registered dental healthcare professionals in East
Kazakhstan was obtained from the regional health department.
Participants were then selected using simple random sampling
via a computer-generated random number list, thus a total of
203 medical workers of dental clinics were surveyed for this
study. The questionnaire was independently developed in
alignment with international research [16,17] and expertise, and
it underwent a validation procedure. The questionnaire used in
the current study was adapted from the study (Silva, Oscar, et
al., 2018), then translated into Kazakh and Russian. In order to
provide the correctness of the translation, the questionnaire was
translated from Kazakh and Russian into English and juxtaposed
with the initial edition. The questionnaire contains 34 questions,
which were divided into different section. The first section
included socio-demographic characteristics such as gender, age
group, work experience, work place, and job title. The second
part included questions about the reason, time, circumstances
and kind of trauma in the work place. The third part included
questions about documentation for recording of occupational
injury. The last section included knowledge and attitudes about
the measures of prevention and control transmission infection
during performing of work. A list of possible responses to each
question was given and respondents were invited to choose
the answer that best fitted their attitude and circled only one
category. The questionnaire was fully piloted and refined for
clarity before being issued. The data was collected by a face-to-
face interview of all participants. Informed consent was taken
before participation in the study. Institutional Ethical Committee
clearance was taken before the study (Semey Medical University
Ethics Committee, Protocol Ne5, January 25, 2022).

Statistical processing of the study results was carried out using
descriptive statistics. The choice of statistical criteria for data
analysis depended on the type of variables being analyzed.
Pearson chi-squared was used for qualitative data. Statistical
analysis was performed using SPSS version 20.0 (IBM Ireland
Product Distribution Limited, Ireland). The level of statistical
significance was set at p<0.05. Bivariate analysis was done to
determine the relationship between injured of the skin while
performing professional duties and the independent variables.
Variables with p-value less than 0.2 were included in the
multivariate analysis. After removal of variables with high
collinearity, a step-backward approach was used to construct
the final model. Only those variables with p-value less than 0.05
were retained.

Results and Discussion.

The study sample included 203 respondents who agreed to
take participation in a sociological survey. The demographic
characteristics are presented on the Table 1. Mean age of
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participants was 40,9 (+8,48) years, the youngest of them was
25 years and the eldest was 57 years. Age group mostly was
presented by age 41-50 years (37,9%) and 31-40 years (32,0%).
Mean work experience was 11,0 (£6,24) years, minimum
work experience was 1-year, maximum work experience was
26 years. Less than half of respondents work in Private dental
clinic. Mostly it was general dentist (18,7%) and dental therapist
(19,2%) (Table 1).

In Kazakhstan, in surgical dentistry traditionally work men,
while women are more often employed in therapeutic dentistry,
therefore, the groups were divided by gender. The questionnaire
on the assessment of Infection Control Measures in Stomatology
workers is presented on the Table 2.

Specialists of both sexes have had injured of the skin while
performing professional duties 82,9% and 89,0% accordingly.
Nature of most of the injuries at male mainly was getting the
patient's blood on the skin (38,2%), at women mainly was
getting piercing the skin with a sharp tool (31,5%). The most
frequent accidents in practice occurred due to non-using of
barriers (bathrobe, gloves, glasses or plastic shields) 48,7% of
men and 33,1% of women. Many dentists have noted the absence
of an incident registration log for recording healthcare worker
injuries at the workplace 59,2% of men and 74,8% of women.
The most of male 65,8% and 75,6% of female answered that the
last injury was not recorded in a logbook.

The possibility to get ill with infection diseases during the
performance of their work is presented on the Table 3.

The stomatology workers of both sexes think that they have
the risk of HIV transmission during the work performing in
1%-10% according to the answers of 35,5% male respondents,
and in 10%-30% according to the answers of 36,2% female
respondents, the risk of Hepatitis B transmission in 30%-50%
according to the answers of 39,5% male respondents and 44,9%
female respondents, the risk of Hepatitis C transmission in 10%-
30% according to the answers of 40,8% male respondents, and
30%-50 according to the answers of 40,2% female respondents.
More than half of both male (55.2%) and female (58.4%)
respondents perceived the risk of COVID-19 transmission to
the dentist during treatment as high. None of the respondents
believed the risk to be less than 1%.

The result of bivariate analysis of the relationship between
injured of the skin while performing professional duties and the
independent variables is presented on the Table 4.

The dental workers who are aged up to 30 years have in 0.136
the likelihood of reporting injury is diminished (OR =0.136,95%
CI: 0.033-0.568, p=0.006) in comparison to the reference group
(aged 50 and older). Regarding workplace, working in a state
dental clinic was associated with a significantly higher risk of
injuries (OR=10.303, 95% CI: 1.320-80.408, p=0.026), relative
to private clinics. For gender, males had a lower likelihood
of reporting injuries compared to females (OR = 0.600, 95%
CI: 0.266-1.357, p = 0.220); however, this difference was not
statistically significant. Personnel with up to 5 years of work
experience had significantly lower odds of injury (OR = 0.184,
95% CI: 0.047-0.717, p = 0.015) compared to those with more
than 16 years of experience. Compared to general dentists,
none of the other job categories showed statistically significant



Table 1. Participant Characteristics (n=203).

Characteristics n %
Gender
Male 76 374
Female 127 62,6
Age groups
25-30 years 25 12,3
31-40 years 65 32,0
41-50 years 77 37,9
51-57 years 36 17,7
Work experience
Up to 5 years 40 19,7
6-10 years 60 29,6
11-15 years 57 28,1
over 16 years 46 22,7
‘Work place
Private dental clinic 83 40,9
Dental offices of the multidisciplinary polyclinic 37 18,2
State dental clinic 41 20,2
District Dental Clinic 27 13,3
University Hospital of Semey Medical University 15 7.4
Job title
General dentist 38 18,7
Dental therapist 39 19,2
Orthopedic dentist 22 10,8
Dental Surgeon 27 13,3
The maxillofacial surgeon 8 3,9
Dentist-orthodontist 10 49
Pediatric dentist 12 5,9
Dentist 9 4.4
Nurses 19 9,4
Sanitary workers 19 9,4

Table 2. Infection Control Measures in Stomatology workers.

Question Answer Gender
Male, n (%) Female, n (%) P
Yo 63 (82,9 113 (89,0
Have you ever had injured of the skin e (82.9) (89,0
. . . . Not 9(11,8) 6 (4,7) 0,170
while performing professional duties?
I don’t remember 4(5,3) 8(6,3)
thtmg the patient's blood on the 29 (38.2) 24 (18.9)
skin
Piercing the skin with a sharp tool 17 (22,4) 40 (31,5)
What was the nature of most of the Skin cut with a sharp tool 12 (15,8) 35(27,6) 0011
injuries? The ingress of blood (other ’
biological fluid) on the mucous
membranes of the eye, nose, 18(23,7) 28(22,0)
mouth
Non-compliance with safety rules
when working with sharp tools |16 (21,1) 35(27,6)
and biomaterial
. . Non-use of barriers (ba.throl.ae, 37 (48,7) 42 (33.1)
The most frequent accidents in your gloves, glasses or plastic shields)
p.racnce occurred in the following Non-compliance with standards 16 21,1 2(17.3) 0,072
circumstances of procedure technology
Medical waste management 4(5,3) 12 (9,4)
Processing of medical
instruments 2(26) 15018
Did not have 1(1,3) 1(0,8)
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Is there a log of emergencies, injuries to | Yes 31 (40,8) 32 (25,2) 0.028
medical staff? Not 45(59,2) 95 (74,8) ’
Was the last injury you sustained Yes 26 (34,2) 31 (24,4) 0.148
recorded in a logbook? Not 50 (65,8) 96 (75,6) ’
Have you ever received education, Yes 62 (81,6) 98 (77,2) 0,456
training or detailed instruction on the safe
handling of sharp medical instruments
and theireventg))n of occupational Not 14 (18,4) 29(22.8)
exposure in the workplace?
Table 3. The possibility to get ill with infection diseases, including COVID-19 during the performing of work.
. Gender
Question Answer Male, n (%) Female, n (%) P
Less than 1% 8 (10,5) 9(7,1)
. . . 1%-10% 27 (35,5) 32(25,2)
Wha.t is thc? risk of HIV, transmission to the 11%-30% 26 (34.2) 46 (36.2) 0.132
dentist during the work performed?
31%-50% 709,2) 28 (22,0)
51%-95% 8 (10,5) 12 (9,4)
Less than 1% 5 (6,6) 7(5,5) 0.314
. . . . 1%-10% 11 (14,5) 8(6,3)
st i rsnlsion s 1, s swn 200
31%-50% 30 (39,5) 57 (44.,9)
51%-95% 15 (19,7) 33 (26,0)
Less than 1% 6(7,9) 7(5,5) 0.130
0, 0,
What is .the ris.k of Hepatitis C transmission to ilA‘:/-ol-gO/: v, 21( 1(‘1;08’;) 11(5(352)’ 3)
the dentist during the work performed?
31%-50% 19 (25,0) 51 (40,2)
51%-95% 11 (14,5) 21 (16,5)
Less than 1% 0 (0%) 0 (0%) 0.090
o, 0, 0, 0,
What is the risk of COVID-19 transmission to if;/:ig(ﬁ v i 2( 3(195@)% ) 41‘8( 2(12/(1)% )
the dentist during the work performed? ’ :
31%-50% 19 (25.1%) 31 (24.7%)
51%-95% 42 (55.2%) 74 (58.4%)
Table 4. Multivariate analysis associated with injured of the skin while performing professional duties.
. Positive history of skin injuring
Variables Odd ratio Standard error P-value CI95%
Up to 30 years 0.136 0.728 0.006 0.033-0.568
Age (years) 31-40 years 1.091 0.762 0.909 0.245-4.855
41-50 years 0.687 0.700 0.591 0.174-2.706
older than age 50 Reference
Male 0.600 0.416 0.220 0.266-1.357
Gender
Female Reference
Up to 5 years 0.184 0.694 0.015 0.047-0.717
Work experience 6-10 years 0.453 0.708 0.264 0.113-1.815
11-15 years 0.726 0.759 0.672 0.164-3.211
over 16 years Reference
Private dental clinic Reference
Dental offices of the 1.648 0.552 0.366 0.558-4.868
multidisciplinary polyclinic
Work place State dental clinic 10.303 1.048 0.026 1.320-80.408
District Dental Clinic 1.481 0.606 0.517 0.451-4.859
University Hospital of Semey 0.044 0.018 0.881 0.009-0.822
Medical University
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General dentist

Dental therapist 1.467
Orthopedic dentist 1.200
Dental Surgeon 1.533
Tob title The maxillofacial surgeon 0.319
Dentist-orthodontist 2.400
Pediatric dentist 1.333
Dentist 2.133
Nurses 0.444
Sanitary workers 4.800

associations with skin injury risk. Although sanitary workers
had higher odds (OR = 4.800, p = 0.155), the wide confidence
interval (0.554—41.597) and non-significant p-value indicate no
reliable association.

Healthcare workers in the dental field face an elevated risk
of occupational exposure to different infections. These risks are
heightened due to regular contact with the saliva and blood of
infected patients and continuous handling of sharp, contaminated
medical instruments. Therefore, the physician should regard
every patient as potentially carrying an infection. By adhering
to this principle, the likelihood of infection can be significantly
minimized. Within the dental field, this represents a significant
benefit achieved through the expertise and conscientiousness of
the healthcare team. Hence, all endeavors should be focused on
preventive measures. The aim of this study was to assess the
knowledge, attitudes, and practices related to infection control
measures among dentists East Kazakhstan region.

Stomatologists are at great risk of cross infection, as they are
exposed to patients. Dental personnel today face multiple risk
factors that can result in the transmission of numerous diseases
via various fluids, including saliva and blood. The World
Health Organization (WHO) has highlighted the importance of
occupational health and safety for healthcare workers [18].

Their reports emphasize the global impact of work-related
injuries and illnesses in the healthcare sector, urging countries
to implement measures to protect healthcare professionals. This
is particularly concerning when it comes to hepatitis B and HIV,
which are significant public health challenges. Several factors
will have a direct influence on the knowledge, attitudes, and
practices of dental personnel when it comes to caring for patients
with infectious diseases. Therefore, it is crucial for medical staff
should follow to infection safety that enhances the quality of
patient care and reduces the occurrence of cross infections in
dental practices. According to our investigation 82,9% of male
89,0% women medical workers have had injured of the skin
while performing professional duties.

Our findings indicate that the nature of occupational injuries
differs between male and female dental personnel. Men were
more frequently injured through contact with patients’ blood on
the skin (38.2%), while women more commonly experienced
skin-piercing injuries caused by sharp instruments (31.5%).
While this was initially attributed to the traditional division of
labor - where men are more often involved in surgical procedures
and women in conservative dental treatments - a deeper analysis
reveals that these differences likely stem from the distinct nature
of job responsibilities. Surgical procedures, typically involving
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Reference

0.596 0.521 0.456-4.717
0.681 0.789 0.316-4.560
0.672 0.525 0.411-5.725
1.161 0.326 0.033-3.112
1.127 0.437 0.264-21.840
0.871 0.741 0.242-7.348
1.133 0.504 0.232-19.649
1.477 0.583 0.025-8.031
1.102 0.155 0.554-41.597

higher volumes of blood and more invasive interventions,
increase the risk of exposure to bloodborne pathogens. Men may
be overrepresented in such roles due to institutional or cultural
norms. Conversely, women more frequently perform routine
therapeutic dental care, which requires repeated handling of
needles, scalpels, and other sharp instruments in confined
oral spaces, thereby increasing the likelihood of needlestick
injuries. These role-based distinctions highlight the need to
tailor occupational safety strategies to specific job functions
and ensure that both training and protective measures address
the actual risks encountered by different subgroups within the
dental workforce.

The International Labour Organization (ILO) has conducted
extensive research on occupational safety and health, including
within the healthcare sector. Their findings highlight the
importance of comprehensive safety programs, ongoing
training, and consistent use of personal protective equipment
(PPE) to reduce the risk of workplace injuries [19].

In our study, respondents indicated that the most frequent
accidents in their practice were associated with the failure to
use protective barriers such as gowns, gloves, goggles, or face
shields. This was reported by 48.7% of men and 33.1% of
women. Despite this, nearly all participants noted the absence of
a dedicated logbook for documenting occupational injuries, and
confirmed that their most recent injury had not been officially
recorded. Interestingly, 81.6% of male and 77.2% of female
respondents reported having received education, training, or
detailed instruction on the safe handling of sharp instruments
and the prevention of occupational exposure in the workplace.

These findings point to a notable knowledge-behavior gap,
wherein awareness of safety protocols does not consistently
translate into protective practices. Several factors may
contribute to this discrepancy. First, demanding workloads and
time constraints may lead to intentional or unintentional neglect
of safety measures. Second, limited availability or poor quality
of PPE, especially in resource-constrained settings, can hinder
consistent usage. Third, repeated exposure to similar clinical
environments may lead to the normalization of risk, resulting
in an underestimation of hazards and complacency in applying
standard precautions.

Therefore, while safety education remains a critical component
of injury prevention strategies, it is likely insufficient on its
own. Addressing the behavioral and systemic barriers to
PPE compliance - such as improving PPE access, reinforcing
institutional safety culture, and implementing monitoring
systems like injury logbooks - is essential to reduce the incidence
of occupational injuries in healthcare settings.



Dental professionals, like other healthcare providers, face a
recognized hazard of potential exposure to bloodborne pathogens
such as the Human Immunodeficiency Virus (HIV), hepatitis B
virus (HBV), and hepatitis C virus (HCV), COVID-19 [20-22].
Dentistry is widely perceived by both professionals and much of
the general public as posing significant risks. Potential infection
risks include transmission through needles, sharp instruments,
splatter, and aerosols [23,24]. These infections may include
serious viral diseases such as acquired immunodeficiency
syndrome (AIDS) and hepatitis B, as well as bacterial
infections [25-28]. According to our research 35,5% of male
participants the risk of HIV transmission to the dentist during
the work performed could be in 1%-10% and 36,2% of women
respondents think there is such a risk in10%-30%.

An examination of the occurrence rates of hepatitis B, C, and D
revealed a significant surge in new cases in Kazakhstan between
2015 and 2020. Scientists indicate that viral hepatitis remains
problem for public health in Kazakhstan and the Central Asian
region. The increase in the number of dental clinics, as indicated
in earlier studies, due to not the imperfect sterilization can also
contribute to an increase in infection with viral hepatitis B and C
[29]. According to our investigation 39,5% of male participants
the risk of Hepatitis B transmission to the dentist during the
work performed could be in 30%-50% and 44,9% of women
respondents think there is such a risk also in 30%-50%. And
40,8% of male participants the risk of Hepatitis C transmission
to the dentist during the work performed could be in 10%-30%
and 40,2% of women respondents think there is such a risk
in 30%-50%. Our investigation noted that males had a lower
likelihood of experiencing injuries compared to female medical
workers (OR=0.600, 95% CI: 0.266—1.357, p=0.220); however,
this association was not statistically significant. And therefore
this factor increase possibility of transmission many infections.

Our survey results showed that more than half of both male
(55.2%) and female (58.4%) dental professionals in East
Kazakhstan perceive the risk of COVID-19 transmission during
dental care as high (51 - 95%), and none rated it below 1%.
These findings reflect a heightened awareness among dentists of
their occupational vulnerability to SARS-CoV-2.

This perception aligns closely with large-scale international
studies. For example, a global survey involving 52,491 dental
professionals across 36 countries conducted in mid-2020
reported that dentists in Europe (OR 1.45, 95% CI 1.02—1.84)
and Asia (OR 2.68, 95% CI 1.45 - 3.22) considered it “likely”
or “very likely” to acquire COVID-19 at work [30] Similarly, a
Mexican survey of 996 dentists found that 73% fully agreed that
attending patients posed a risk for SARS-CoV-2, with variations
influenced by age and geographic region [31].

Moreover, systematic reviews confirm that dental personnel
are at increased risk compared to administrative staff.
Pre-vaccination meta-analysis estimated 12.7% prevalence
of SARS-CoV-2 among dentists and hygienists, significantly
higher than the 5.2% observed in assistants [32]. Such data
underscore why a majority of respondents in our study believe
the risk lies between 51-95%.

This contrast between high perceived risk and low measured
transmission highlights important psychological and professional
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dynamics. Risk perception among dental professionals is
understandably influenced by close patient contact, aerosol-
generating procedures, and invasive oral work. Heightened
awareness can be protective, often leading to better adherence
to infection control measures - but it can also introduce stress
and anxiety.

However, despite increased awareness and improvements
in infection control practices, occupational risks in dentistry
remain - particularly in the form of sharps-related injuries.
Needlestick injuries continue to be prevalent, especially among
less experienced dentists and dental students. Numerous
international studies have demonstrated that students and early-
career dentists are especially vulnerable to percutaneous injuries,
underscoring the need for targeted educational programs and
close supervision during clinical training [33,34].

Our findings revealed that dentists aged 30 years or younger
have a significantly diminished likelihood of experiencing
such injuries compared to those aged 50 and older (OR=0.136,
95% CI: 0.033-0.568, p=0.006). Additionally, dental personnel
working in state clinics appear to face a higher risk of injury than
those employed in private or alternative healthcare settings. This
may be associated with heavier patient loads, limited resources,
and suboptimal working conditions in the public healthcare
sector.

In Kazakhstan, public health systems - particularly in the area
of infection prevention - require further development. While
sanitary and hygiene protocols do exist in hospitals and dental
clinics, they are often insufficient to prevent the transmission of
serious infections such as hepatitis B, C, D, and HIV. The risk
of occupational exposure to these diseases remains a significant
concern, especially in dental practice where contact with blood
and bodily fluids is routine.

Although COVID-19 brought global attention to the
importance of strict infection control, there is growing concern
that, as the immediate threat of the pandemic fades from public
consciousness, complacency has begun to re-emerge. Some
healthcare workers may now underestimate the importance of
sustained protective measures, such as proper use of personal
protective equipment (PPE), hand hygiene, and environmental
disinfection. This regression poses a serious risk - not only for
future outbreaks of COVID-19 variants, but also for the ongoing
transmission of other infectious diseases in dental environments.

This study is part of a broader doctoral research project
aimed at evaluating occupational exposure and infection risks
among dental professionals. Based on our findings, we plan
to submit specific recommendations to the Ministry of Health
of the Republic of Kazakhstan, with a focus on strengthening
infection prevention protocols, especially against hepatitis
viruses (B, C, D) and HIV. Special attention will be directed
toward improving training for dental professionals, enhancing
biosecurity standards in public clinics, and reinforcing long-
term adherence to protective practices initiated during the
COVID-19 pandemic.

Our study has some limitations. The primary limitation of
the study is the cross-sectional design which does not allow
for assessment of temporal associations. For example, issues
with reverse causality may exist such that opinions have been



influenced by the trauma. Second, given that exposure to trauma
is based on self-reported data, it is likely that not all injuries were
reported in the survey. Our study therefore likely underestimated
the true risk of transmission to infection. However, this is one
of the studies in Kazakhstan dedicated to the assessment of
the knowledge, attitudes, and practices related to transmission
infection among medical workers in dental clinic.

Conclusion.

Dental professionals in East Kazakhstan face a significant risk
of occupational exposure to infectious diseases such as hepatitis
B, C, D, HIV, and COVID-19. Our study identified several key
risk factors for skin injuries, including older age, longer work
experience, and employment in public (state) dental clinics.
These findings suggest that more experienced personnel and
those working in state clinics may be at greater risk due to
cumulative exposure or insufficient workplace safety standards.

While infection control awareness has improved, particularly
following the COVID-19 pandemic, challenges persist - such
as inconsistent use of personal protective equipment (PPE),
underreporting of injuries, and inadequate infection prevention
infrastructure.

We recommend strengthening occupational safety training,
enforcing mandatory injury reporting, and maintaining
strict infection control protocols. These evidence-based
recommendations will be submitted to the Ministry of Health
of the Republic of Kazakhstan to improve infection prevention
in dental settings.
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AHHOTAINA

Beenenue: Mudekiuu, cBI3aHHbIE C OKA3aHUEM MEJUIIUHCKOMH
MIOMOIIM, OCTAlOTCA CEephE3HON T00ATBHOW TPOOIEMOH,
0COOEHHO B CTOMATOJIOTUH, IJIe KOHTAKT CO CJIIOHOM, KPOBBIO
YBEIMYUBAET PUCK MepeKpécTHOro 3apaxeHus. Ilanpemus
COVID-19 nokasana ys3BUMOCTb CTOMATOJIOTOB K BO3yIIHO-
KalelbHbIM MH(EKIMAM, 4YTO MpPUBEIO K YXKECTOUCHUIO
IIPOTOKOJIOB, BKJIIOYAas YCUJICHHOE HUCIIOIb30BaHHE CPEACTB
nHauBHAyanbHOH 3amuTel (CU3) 1 yiydineHne BEHTHIISAIWH.
Tem He MeHee, OCTalOTCS CJIOXKHOCTH, CBS3aHHBIE C
HEJOCTaTOYHbIMHU 3HAaHMAMM B oOnacTu OuMOO€30ImacHOCTH U
HECOITIACOBAaHHOCTBIO NMPO(UIAKTUYECKUX MED.

Henp uccaemnoBanusi: OneHka (pakTOpoB pHUCKa Iepenayuu
WHQEKIMOHHBIX 3a0oneBanmii, BkiIodyas COVID-19, cpemn
MEIHUILIHCKOIO IePCoHaNa MPU OKa3aHUKM CTOMATOJIIOIMYECcKOi
nomoiu B Bocrounom Kaszaxcrane. Marepuajibl 1 MeTOABI:
beiin  m3ydeHbl cCIEQyIOIME IEPEMEHHBIE: COLHUAIBHO-
neMorpadecKue  XapaKTepPUCTHKH,  HPHYMHA,  BpPEMH,
00CTOATENBCTBA M XapaKTEP TPAaBMbI Ha pab0UeM MECTE; HaTUUUE
JOKYMEHTAIMU Ul PerucTpaluy npodeccuoHanbHbIX TPaBM;
3HaHUS M OTHOIIEHUE K MepaM INPO(QUIAKTUKUA M KOHTPOJLI
nepefadd MH(EKIUH IpU BBIIOIHCHUH NPO(ECCHOHANBHBIX
oOs3anHOCcTed. [l aHanuM3a  KayeCTBEHHBIX  JaHHBIX



ucrions3oBaics kpurepuid y* IMupcona. Taxxkxe ObuT MpoBeEH
OVMBapuaTWUBHBI aHAIW3 JUISl BBIABICHHUS CBS3M MEXIY
TPaBMHPOBAHHEM KOXKU TIPH BHITOJIHEHHH MPO(ecCHOHAIBHBIX
00s13aHHOCTE! ¥ HE3aBUCHMBIMH ITEPEMEHHBIMH.

Pesyabrarsl: OCHOBHYIO BO3PAacTHYIO T'PYIITYy COCTaBIISUIN
mnna B Bo3pacte 41-50 ner (37,9%). Cpennuii ctaxx paboTHI
- ot 6 1o 10 ner (29,6%). BONBPIIMHCTBO YYACTHUKOB UMEITH
TIOBPEX/IEHHUST KOXXHM IPH BBHINOJHEHUH NPO(ecCHOHAIBHBIX
obs3anHOCTE: 82,9% My)umH u 89,0% xenmmH. Haubonee
pacrpocTpaHEHHBIN XapakTep TpaBM - TMONaJaHue KPOBH
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nanyeHTta Ha Koxy (38,2%) M TPOKOJIBI KOXH OCTPBIMHU
nHctpymeHntamu (31,5%). Haubonee d9acTeiMM npHYMHAMA
WHIMACHTOB CTala HEHWCIOJIb30BaHUE 3alIUTHBIX 0apbepoB: Y
48,7% my>xxunt u 33,1% >xeHIIUH.

3akiroueHue: [Mpodmnnakruueckue MeEpbI B
CTOMATOJIOTUYECKOIl MpPaKTUKE B HUCCIEAYEMOM pPETHOHE
TpeOyroT yiydmeHus. Haubonee 4wacTele WHIMACHTHI
MIPOMCXOIMIIM M3-32 HEHMCIOIb30BaHUS 3aIUTHBIX OapbepHBIX
CpPEJCTB.

KawueBbie caoBa: Cromarosorus,
renatut, COVID-19, Kazaxcras.
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