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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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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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number under which the author is listed in the reference materials.

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-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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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.

The aim of this study was to evaluate the oral health status
of professional athletes in Georgia and to identify associated
risk factors. A cross-sectional study was conducted among 470
professional athletes representing different sports disciplines
and regions of Georgia. Data were collected using a structured
questionnaire and standardized clinical examination performed
under appropriate lighting conditions. Oral health was assessed
using internationally recognized indices, such as DMFT
(Decayed, Missing and Filled Teeth Index), OHI-S (Green—
Vermillion Oral Hygiene Index), PMA (Papillary—-Marginal—
Alveolar Index), CPI (Community Periodontal Index), BEWE
(Basic Erosive Wear Examination), and TWES (Tooth Wear
Evaluation System). Statistical analysis was performed using
SPSS version 23.0.

Dental caries prevalence was high (85.5%), with a mean DMFT
score of 3.24 + 1.73 and a Significant Caries Index (SCI) of 4.94.
A statistically significant association was observed between the
frequency of sweet carbonated beverage consumption and caries
intensity (Spearman rs=0.33; p <0.001). The mean OHI-S score
was 1.73 £+ 1.29, indicating generally fair oral hygiene, although
signs of gingival inflammation were common. According to the
BEWE index, 58.7% of athletes had a low risk of erosive tooth
wear, while 41.3% presented moderate to very high risk. Tooth
wear was detected in 42.1% of athletes and showed a strong
association with bruxism (p < 0.001). In addition, psychological
stress and dry mouth were significantly associated with higher
caries intensity. The findings indicate a considerable burden of
oral diseases among professional athletes in Georgia. These
results highlight the need for preventive oral health programs,
improved oral hygiene education, and the integration of regular
dental screening into sports medicine practice. Oral health
should also be considered an important component of overall
athlete health and sports performance.

Key words. Oral health, athletes, dental caries, dental erosion,
tooth wear, sports dentistry.

Introduction.

Athletes are often perceived as individuals with better overall
health compared to the general population. However, the
prevalence of oral diseases among athletes remains a significant
public health concern. Comprehensive assessment of athletes’
health represents a crucial focus of modern sports medicine and
includes both general and oral health evaluation. Behavioral
and nutritional characteristics associated with athletes’ habitual
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physical activity, as well as psycho-emotional stress, may act
as additional risk factors for oral health. According to current
epidemiological data, dental caries, periodontal diseases, non-
carious dental lesions, and trauma are widespread among
athletes [1,2]. According to a meta-analysis by Azeredo et al.,
the prevalence of dental caries among elite athletes ranges
from 15% to 89% and the DMFT index is also reported to be
relatively high in several studies [1]. In a study of participants
in the London 2012 Olympic Games, dental caries was detected
in 55% of athletes, dental erosion in 45%, and periodontal
diseases in 76% [3]. Similar trends have been observed in
other athlete groups, where oral health problems have been
shown to negatively impact both quality of life and athletic
performance [4-6]. The prevalence of oral diseases among
athletes is multifactorial. One of the leading contributing factors
is the peculiarities of sports nutrition, particularly the frequent
consumption of carbohydrate- and low pH sports drinks,
energy gels, and protein bars [2,5,7,8]. Such products reduce
salivary pH, promote enamel demineralization and the activity
of cariogenic microbiota [9-12]. In addition, the frequency of
carbohydrate intake should also be considered, as repeated
consumption increases the risk of both dental caries and dental
erosion [9,13,14]. Some studies have indicated that the regular
consumption of sports drinks with low pH may increase the risk
of dental erosion among athletes. In addition, athletes involved
in aquatic sports may be exposed to chlorinated pool water,
which can further contribute to erosive tooth wear due to its
potentially acidic characteristics [15,16].

Oral health may be negatively affected by dehydration,
mouth breathing, reduced salivary flow, and exercise-related
psycho-emotional stress that accompany regular physical
activity [9,17-19]. During intense physical activity, reduced
salivary flow and reduced buffering capacity of saliva create
favorable conditions for dental hard tissue damage and plaque
accumulation [12,13,20]. In athletes, stress-related immune
and inflammatory changes have been described, which may
reduce the protective functions of saliva and contribute to the
progression of oral diseases [21,22]. Oral diseases in athletes
should not be considered merely as isolated dental problems;
rather, they are closely related to general health and are likely
to affect both the training process and athletic performance.
Therefore, chronic oral conditions can be regarded not only as
oral health problems but also as important factors contributing
to reduced sports performance [5,23]. Professional sports are
associated with an increased risk of orofacial injuries [24-26].
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The use of individual protective equipment, particularly sports
mouthguards and helmets plays an important role in preventing
these injuries [27]. However, according to various studies, the use
and monitoring of these protective devices are still insufficiently
implemented in sports practice [5,28]. Recent evidence suggests
that custom-made mouthguards provide better comfort and are
more effective compared to standard devices [27,29].

The aim of the present study was to assess the oral health status
of professional athletes in Georgia and to identify associated
risk factors in this population. This study represents the first
epidemiological assessment of oral health among professional
athletes in Georgia.

Materials and Methods.

The study was conducted using a cross-sectional design and
included professional athletes who were recruited on a voluntary
basis from various sports clubs and training centers across
Georgia, which ensured the diversity of the study population
and increased the representativeness of the sample. A total of
470 athletes from different cities of Georgia (Tbilisi, Batumi,
Kutaisi, Gori, Khashuri, Telavi, and Gurjaani) participated in the
study (see Tables 1 and 2). Among the participants, 400 (85.1%)
were male and 70 (14.9%) were female. The athletes represented
different disciplines of sports, including contact, strength, and
aquatic sports (rugby, wrestling, boxing/kickboxing, football,
basketball, swimming/water polo, and dance sport). Participants
were divided into three age groups: 15-20 years, 21-25 years,
and >26 years. A special questionnaire was developed for the
study, which was based on a review of modern scientific literature
and international studies. The questionnaire was pilot-tested in
a separate group of athletes (n = 40 rugby players) to assess
clarity and comprehensibility of the items. The questionnaire
included 61 items: 32 questions were completed by the athletes
themselves, while the remaining data were obtained through
clinical examination conducted by the dentist and the dental
assistant.

Clinical examinations were performed by two dentists with
the assistance of two dental assistants using standardized
diagnostic criteria. Examiners were trained and calibrated
prior to data collection. The examination was conducted under
standard conditions and relevant lighting. Clinical assessment
was performed according to standardized methodology and
was based on international epidemiological indices. Data were
collected on demographic characteristics, sports activity, oral
hygiene habits, frequency of dental visits, consumption of sports
drinks and nutritional supplements, as well as subjectively
perceived stress and oral dryness (dry mouth). The level of stress
was assessed using a 10-point scale, while the intensity of dry
mouth was assessed on a four-point ordinal scale. Bruxism was
assessed using a self-reported questionnaire on teeth grinding or
clenching habits.

During the clinical examination, oral hygiene status and
major dental diseases were assessed using standardized indices,
including OHI-S (Green—Vermillion Oral Hygiene Index),
PMA (Papillary—Marginal-Alveolar Index), CPI (Community
Periodontal Index). To differentiate erosive tooth wear from
mechanical tooth wear, two separate indices were used. Dental
erosion was assessed using the Basic Erosive Wear Examination
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(BEWE) index, reflecting chemically induced loss of dental
hard tissues associated with acidic exposure. Mechanical tooth
wear was evaluated using the Tooth Wear Evaluation System
(TWES), focusing on occlusal and incisal surfaces and reflecting
wear associated with functional or parafunctional occlusal
loading. The prevalence and intensity of dental caries were
assessed using the DMFT index (Decayed, Missing and Filled
Teeth). The SCI (Significant Caries Index) was used to identify
the group at high risk of caries. For the purpose of statistical
analysis of the data, the DMFT index values were categorized
into two groups: DMFT <4 and DMFT >4.

Statistical analysis was performed using the SPSS (Statistical
Package for the Social Sciences), version 23. Descriptive
statistics were applied, the y> test was used to determine
associations between categorical variables. Student’s t-test was
used to compare mean values, while Fisher’s exact test was used
in cases of small sample sizes, and Spearman’s rank correlation
coefficient to assess the correlation between variables. The
Kruskal-Wallis test was used to compare differences between
groups. Logistic regression analysis was performed to assess
the association between risk factors and caries experience.
Odds ratios (ORs) with 95% confidence intervals (Cls) were
calculated. The level of statistical significance was set at p <
0.05.

The study was approved by the Medical Ethics Committee
of the National Center for Disease Control and Public Health
named after L. Sakvarelidze (IRB0000215). The study was
conducted from April 11,2022 to April 11,2023. All participants
signed informed consent prior to the start of the study.

Results.

Age characteristics of the study population:

The study included 470 professional athletes from Georgia,
representing various disciplines of sports (see Table 1 and 2).

Prevalence of dental caries:

The overall prevalence of dental caries among the athletes
participating in the study was 85.5%. The mean DMFT index
was 3.24 + 1.73, while the Significant Caries Index (SCI) was
4.94. According to the categorization of the DMFT index, 53.6%
of participants had DMFT <4, whereas 46.4% had DMFT >4.

Analysis by age groups revealed that the prevalence of dental
caries was 87.5% in the 15-20 age group, 82.2% in the 21-25
age group, and 87.5% in the >26 age group. The mean DMFT
values were similar across all age groups and remained within
the range of moderate intensity. The highest value of the
Significant Caries Index (SCI) was observed in the 15-20 age
group (SCI = 5.03), while the SCI values in the 21-25 and >26
age groups were 4.88 and 4.84, respectively.

The prevalence of dental caries was high across all sport
disciplines. The prevalence of dental caries did not differ
significantly across sport disciplines (> test, p = 0.21). The
mean DMFT values were similar among different sport groups.
The highest prevalence was observed among football players
(89.3%), while the lowest was recorded in sports dance (74.4%).
The mean DMFT values were similar across different sports and
ranged from 3.00 = 2.00 to 3.40 = 1.67, indicating a moderate
level of caries experience among athletes. The Significant



Table 1. Age distribution of athletes (n = 470).

Age group (years) Number (n) Percentage (%)
15-20 184 39.1

21-25 174 37.0

>26 112 23.8

Total: 470 100.0

Table 2. Distribution of athletes according to sport discipline (n = 470).

Discipline of sport Number (n) Percentage (%)

Sports Dance 43 9.1

Rugby 76 16.2

Wrestling 65 13.8

Boxing / Kickboxing 35 7.4

Swimming / Water Polo 93 19.8

Basketball 74 15.7

Football 84 17.9

Total: 470 100.0

Table 3. DMFT index and Significant Caries Index (SCI) values according to sport discipline.

Discipline of sport n Prevalence of dental caries (%) DMFT (mean + SD) SCI p-value*
Sports Dance 43 74.4 326+2.18 5.40

Rugby 76 84.2 337+1.76 4.92

Wrestling 65 87.7 340+ 1.67 5.05

Boxing/Kickboxing 35 77.1 3.00 £ 2.00 5.08

Swimming / Water Polo 93 88.2 320+1.68 4.87

Basketball 74 87.8 3.28+1.64 4.84

Football 84 89.3 3.07+1.52 4.64

Total - - - - 0.21
* p-value refers to comparison of caries prevalence between sport disciplines (x? test).

Table 4. Oral hygiene status of athletes according to the OHI-S index.

OHI-S n %

Good (0-1.2) 172 36.6

Fair (1.3-3.0) 231 49.1

Poor (>3.0) 67 14.3

Total: 470 100

Table 5. Mean BEWE scores by sport discipline.

Discipline of sport n BEWE Mean + SD p-value

Sports Dance 43 1.60 + 0.98

Rugby 76 139 £0.69

Wrestling 65 1.72+0.91

Boxing / Kickboxing 35 1.43+0.70

Swimming / Water Polo 93 2.22+0.98

Basketball 74 1.36 £0.71

Football 84 1.80 £ 1.03

Total <0.001*
*Kruskal-Wallis test.

Table 6. Factors Associated with Dental Caries: Multivariate Logistic Regression Analysis.

Variable Category Adjusted OR 95% CI p-value
Sugary drinks (Q16) High vs Low 8.80 5.50-14.11 <0.001
Stress (Q25) High vs Low/Mod 3.86 2.14-6.97 <0.001
Dry mouth (Q51) Moderate/Severe vs Low 3.05 1.24-7.50 0.015
Oral hygiene (Q37) Poor vs Good/Satisfactory 2.15 1.14-4.08 0.019
Sex Male vs Female 0.71 0.39-1.30 0.27
Age Per 1 year increase 0.99 0.93-1.05 0.67

130




Table 7. Distribution of tooth wear by sport discipline (TWES).

Dentin involvement <50%

Dentin involvement >50%

Discipline of sport No wear Wear limited to enamel
n (%) n (%)

Sports Dance 35(81.4) 7(16.3)

Rugby 39 (51.3) 24 (31.6)

Wrestling 23 (35.4) 29 (44.6)

Boxing / Kickboxing 16 (45.7) 12 (34.3)

Swimming / Water Polo 54 (58.1) 24 (25.8)

Basketball 40 (54.1) 18 (24.3)

Football 50 (59.5) 17 (20.2)

Total - -

*p-value obtained using the chi-square (y?) test.

Caries Index (SCI) ranged from 4.64 to 5.40, with the highest
value observed among sports dance athletes (see Table 3).

Sugary carbonated beverages and dental caries:

A statistically significant positive correlation was found
between the frequency of consumption of sugary carbonated
beverages and the DMFT index (Spearman’s r; = 0.33; p <
0.001), indicating that increased consumption of carbonated
beverages is associated with higher caries intensity. When the
DMFT index was categorized into two groups (<4 and >4), a
statistically significant association was also observed between
the frequency of sugary carbonated beverage consumption and
the DMFT categories (> = 161.25; df = 3; p < 0.001).

Oral hygiene status:

The oral hygiene status of the athletes was assessed using
the Green-Vermillion simplified Oral Hygiene Index (OHI-S)
developed by Green and Vermillion. The mean OHI-S score in
the study population was 1.73 £ 1.29. Based on the analysis
of OHI-S values, good oral hygiene was observed in 36.6% of
athletes (n = 172), fair oral hygiene in 49.1% (n =231), and poor
oral hygiene in 14.3% (n = 67) (see Table 4).

According to sport discipline, the mean OHI-S score ranged
from 1.35 to 2.13. Relatively higher values were observed in the
sport dancing and wrestling groups, whereas lower values were
recorded in the boxing/kickboxing, football, and basketball
groups.

Periodontal status:

Periodontal status was assessed using the PMA index and the
Community Periodontal Index (CPI).

The mean PMA index in the study population was 13.1%
+ 13.1%. Mild gingivitis was detected in 47.0% of athletes,
moderate inflammation in 17.7%, while severe inflammatory
changes were relatively rare (1.5%). Indicators that were within
the normal range were observed in 33.8% of participants.

According to sport discipline, the mean PMA index ranged
from 8.40 to 19.30. Relatively high values were observed in
the wrestling and rugby groups, whereas lower values were
recorded among football and basketball players.

Periodontal status was also assessed using the Community
Periodontal Index (CPI). According to the obtained data, 47.0%
of athletes had healthy periodontal tissues, 36.2% exhibited
bleeding on probing, and 13.8% had dental calculus. Periodontal
pockets were observed less frequently: pockets 4—5 mm in depth
were detected in 2.3%, while pockets >6 mm were detected in
0.6% of the participants.

131

n (%) n (%) p-value*
1(2.3) 0 (0.0)

13 (17.1) 0(0.0)

12 (18.5) 1(1.5)

6(17.1) 1(2.9)

11 (11.8) 4 (4.3)

14 (18.9) 2(2.7)

15(17.9) 224

- - 0.009

Sports nutrition and periodontal Health:

A statistically significant association was found between
adherence to a balanced sports nutrition and the PMA index (2
test, p=0.013). The prevalence of moderate and severe gingivitis
was higher among athletes who did not follow a balanced sports
diet (23.8% and 3.0%, respectively) compared with those who
followed to such dietary recommendations (14.2% and 0.7%,
respectively).

Dental erosion:

Erosive tooth wear was assessed using the Basic Erosive Wear
Examination (BEWE) index. In the study population, the mean
BEWE score was 3.43 +4.34.

Low erosion risk (BEWE 0-2) was observed in 58.7% of
athletes, moderate risk (BEWE 3-8) in 18.3%, while high (9—
13) and very high (>14) erosion risk were recorded in 18.5% and
4.5% of participants, respectively (see Table 5). A statistically
significant difference in BEWE scores was observed across
sport disciplines (Kruskal-Wallis test, p < 0.001).

According to sport discipline, the mean BEWE score ranged
from 1.36 to 2.22. Relatively higher values were observed in
water sports groups, whereas lower values were recorded among
basketball players and rugby athletes.

Tooth wear:

According to sport discipline, severe tooth wear was more
frequently observed in contact sports, whereas in sport dancing
tooth wear was absent in most cases.

A statistically significant association was found between sport
discipline and the prevalence of tooth wear (¥*> = 35.05; p =
0.009). A significant association was also identified between
the presence of bruxism and the prevalence of tooth wear (y?
=235.87; p < 0.001). Among athletes with bruxism, localized
wear was observed in 55.1%, while generalized wear occurred
in 33.1%. In athletes without bruxism, tooth wear was absent in
the majority of cases (81.2%).(see Table 7).

Stress, dry mouth, and dental caries:

A positive correlation was observed between self-reported
psychoemotional stress and caries intensity among athletes. The
mean DMFT index was 2.10 £+ 1.76 in athletes with low stress,
3.57 +1.38 in those with moderate stress, and 4.40 = 1.32 in the
high-stress group.

A statistically significant association was found between stress
level and dry mouth (> =21.91; df = 6; p=0.001). Spearman’s
rank correlation analysis revealed a weak positive association (p
=0.15;p <0.001).



A statistically significant association was also observed
between dry mouth and caries intensity (y* = 52.11; df =3; p <
0.001). As the severity of dry mouth increased, the frequency
of DMFT >4 also increased. Spearman’s analysis showed a
moderate positive correlation between the severity of dry mouth
and DMFT values (r; = 0.38; p < 0.001).

Multivariate logistic regression showed that high sugary
drink consumption, psychological stress, dry mouth, and
poor oral hygiene were independently associated with higher
caries experience (DMFT >4). Sugary drinks had the strongest
association (OR = 8.80, p < 0.001), followed by stress (OR =
3.86, p < 0.001), dry mouth (OR = 3.05, p = 0.015), and poor
oral hygiene (OR = 2.15, p = 0.019). Age and sex were not
significant (see Table 6).

Discussion.

Demographic and sports characteristics:

The mean age of the athletes participating in the study was 22.4
+ 4.3 years, indicating that the study population mainly included
individuals in the active sports age. A similar age distribution
has been reported in epidemiological studies of professional
athletes [3,30], where the majority of participants belonged
to the age group of 20-25 years. In the present study, athletes
aged 15-25 years constituted 76.1% of the total population,
which corresponds to the peak period of athletic performance.
A comparable age structure has also been described in studies
assessing the oral health of participants in international sport
events [3,6]. The proportion of athletes aged >26 years was
relatively lower, which may be explained by the gradual decrease
in active participation in professional sports with increasing age
[31]. Athletes participating in the study represented various
sport disciplines, which ensured the heterogeneity of the study
population and provided an opportunity to assess the potential
impact of different types of sports activity on oral health. A
similarly diverse structure of study populations has also been
described in international studies of athletes [3].

Dental caries:

According to the results of our study, a moderate level of caries
intensity was observed (see Table 3). The Significant Caries
Index (SCI = 4.94) reflects a greater burden of caries in the
high-risk subgroup of athletes. A similar trend has been reported
in international studies [3,31], where elevated SCI values have
been associated with athletes’ dietary habits, particularly the
frequent consumption of energy drinks and carbohydrate-rich
beverages, as well as reduced salivary flow during intense
physical activity. These circumstances are likely to lead to a
decrease in oral pH, which contributes to the development of
the carious process [9,10,14].

In our study, caries intensity did not differ substantially across
sport disciplines, which is consistent with the results of other
studies [6,30], where the prevalence of dental caries was more
strongly associated with behavioral factors than with specific
types of sport.

In addition, a moderate positive correlation was identified
between the frequency of sugary carbonated beverage
consumption and DMFT values (r;= 0.33; p <0.001), indicating
that increased intake of such beverages was associated
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with higher caries intensity. Similar associations have been
described in other international studies [3,10], where the regular
consumption of acidic and carbohydrate-rich drinks among
athletes was linked to a significant prevalence of dental caries.

Oral hygiene and periodontal status:

The oral hygiene status observed in the studied population
appears consistent with patterns reported in previous research.
Similar findings have been reported in international studies on
athletes’ oral health, where the oral hygiene status of sports
populations is often described as predominantly fair or poor
[4,33]. These results may be related to athletes’ dietary habits,
dehydration associated with intense physical activity, and
insufficient control of oral hygiene care.

To some extent, the mean OHI-S values differed across sport
disciplines, similarly to the tendency described in other studies,
where oral hygiene status has been associated with the specific
characteristics of physical activity and athletes’ lifestyle [2,4].

When assessing periodontal status, the mean PMA index was
13.1% + 13.1%, and various degrees of gingivitis were observed
in a considerable proportion of athletes. Mild gingivitis was
detected in 47.0%, moderate inflammation in 17.7%, whereas
severe inflammatory changes were relatively rare (1.5%).
According to the Community Periodontal Index (CPI), 47.0%
of athletes presented with healthy periodontal tissues, while
36.2% exhibited bleeding on probing, indicating the presence
of gingival inflammation. Periodontal pockets were relatively
rare, being detected in 2.3% and 0.6% of participants. Similar
findings have been reported in international studies, where
gingivitis and bleeding on probing are frequently observed
among professional athletes, whereas severe periodontal lesions
are comparatively uncommon [4,33].

It should also be noted that a significant proportion of
participants in our study belonged to younger age groups,
which may partly influence the prevalence of gingivitis. During
puberty, gingival inflammatory changes are often associated with
hormonal alterations and increased tissue reactivity to dental
plaque [34]. However, given the relatively small proportion of
juvenile athletes in our study, this factor was unlikely to have
a substantial influence on the overall results. According to
international literature, the relatively low prevalence of severe
periodontal disease may also be explained by the young age of
the study population and the possibility that regular physical
activity is associated with a lower prevalence of periodontal
disease [35,36].

Dental erosion and tooth wear:

Erosive lesions of dental hard tissues in athletic populations are
associated with the consumption of sports drinks and functional
changes in saliva during intense physical activity. In our study,
the prevalence of dental erosion was assessed using the Basic
Erosive Wear Examination (BEWE) index. The mean BEWE
score was 3.43 £+ 4.34. A low risk of erosion was identified in
58.7% of athletes, whereas notable erosive lesions (BEWE >3)
were detected in 41.3% of participants, indicating the presence
of dental erosion in a considerable proportion of the studied
athletic population.

When analyzing erosion according to sport discipline, the
highest mean BEWE value was observed in the swimming/



water polo group (2.22 + 0.98). This finding may be associated
with prolonged exposure of tooth enamel to chlorinated pool
water. Favero R et al. reported that erosive enamel lesions occur
more frequently in regular swimmers compared to the general
population [37,38].

According to the results of our study, relatively higher BEWE
values were also observed among football players and wrestlers.
However, overall, the prevalence of dental erosion in our study
corresponds to the findings reported in international studies,
where the prevalence of dental erosion among athletes ranges
from approximately 6% to 60% [16,39]. These findings suggest
that athletes may represent a risk group for the development of
erosive dental lesions.

In addition to the assessment of erosion, mechanical tooth
wear of dental hard tissues was evaluated using the Tooth Wear
Evaluation System (TWES). According to our data, different
degrees of tooth wear were identified in 42.1% of athletes.
Wear limited to enamel was observed in 28.5%, while dentin
involvement was detected in 8.3% and 5.3% of participants,
respectively. According to the literature, tooth wear in athletes is
often associated with occlusal parafunctions, including bruxism
and strong tooth contact, which may be related to increased
muscular activity during intense physical exertion [13]. It has
also been reported that prolonged physical activity may affect
salivary properties and the resistance of dental hard tissues,
thereby contributing to the development of both erosive and
mechanical tooth wear [9,20].

A statistically significant association was identified between
sport discipline and the prevalence of tooth wear (3> = 35.05;
p = 0.009). Tooth wear was relatively uncommon among
sport dancing athletes, whereas in contact sports—particularly
wrestling, boxing/kickboxing, and rugby—wear lesions
involving enamel and dentin were observed more frequently.

Among athletes with bruxism, tooth wear occurred more
frequently and was most often presented in a localized form,
whereas in athletes without bruxism the prevalence of tooth
wear was considerably lower. These findings are consistent with
data reported in the literature, where bruxism is considered one
of the main etiological factors of mechanical tooth wear [13].

Stress, dry mouth and dental caries:

International studies are increasingly focusing on the impact
of psycho-emotional factors, including stress, on athletes’
health. Stress associated with intensive sports activity may
affect the immune system and various physiological processes,
which may subsequently influence both general and oral health
in athletes [12,17]. In Georgia, such an integrated approach
remains relatively underrepresented in local studies assessing
athletes’ health. The results of our study suggest a possible
influence of stress on athletes’ oral health. Specifically, as the
level of stress increased, the intensity of dental caries among
athletes also increased. These findings are consistent with data
reported in the literature, where professional sports activity and
psycho-emotional factors are considered to have a potential
negative impact on health, including oral status [12,17].

A noteworthy finding of our study is the association between
psycho-emotional stress and self-reported oral dryness. Intense
physical activity and psycho-emotional factors may reduce

133

salivary secretion and alter its buffering capacity [9,20]. These
changes may create favorable conditions for the development of
dental caries. According to our data analysis, oral dryness was
associated with a higher prevalence of caries among athletes.
This finding is consistent with international studies in which
changes in salivary secretion and dietary habits are considered
important risk factors for the development of dental caries
[2,10,14].

The findings suggest that behavioral and oral factors,
particularly sugary drink consumption, stress, dry mouth, and
poor oral hygiene, play a key role in caries development, while
demographic factors showed no significant influence.

The relatively high prevalence of oral diseases observed
among athletes may also be partially associated with general
health education. In Georgia, the school system does not
routinely incorporate preventive dental visits or structured
oral health education programs, which could promote early
awareness and prevention among children and adolescents. As
a result, opportunities to develop proper oral hygiene habits
and an understanding of the relationship between oral and
general health may be limited. Therefore, strengthening oral
health education and preventive dental programs, particularly
within sports institutions and youth training environments, may
represent an important step toward improving both oral and
general health. This is especially relevant considering that many
professional athletes dedicate a substantial amount of time to
training and competitions from an early age.

Limitations.

This study has several limitations. First, its cross-sectional
design does not allow for the establishment of causal
relationships, and some variables were assessed using self-
reported measures, which may introduce bias. In addition, the
predominance of male participants may limit the generalizability
of the findings and restrict the analysis of gender-related
differences. Although the questionnaire was pilot-tested prior to
the main survey, formal validation and reliability analyses were
not conducted.

Conclusion.

The results of the study demonstrated a high prevalence of
oral diseases among professional athletes. The prevalence
of dental caries was 85.5%, while the mean DMFT index
was 3.24, indicating a moderate level of caries intensity in
the studied athletic population. In addition, a statistically
significant association was observed between the consumption
of carbonated beverages and caries intensity, highlighting
the important role of dietary behavior in oral health. Caries
experience in athletes is primarily associated with modifiable
behavioral and oral health factors rather than age or sex.

The oral hygiene status among athletes was generally fair
(OHI-S=1.73); however, mild inflammatory periodontal changes
were frequently observed, while severe periodontal lesions
were rare. Non-carious lesions of hard dental tissues, including
erosion, were also prevalent among athletes. Mechanical tooth
wear, on the other hand, was often associated with the presence
of bruxism. The oral diseases among athletes may be partly
associated with limited health education and the absence of
school-based preventive dental programs, highlighting the



importance for improved oral health education and preventive
dental measures. Therefore, the systematic integration of
preventive dental care and regular oral health monitoring into
sports medicine practice is essential for maintaining oral health
and supporting the overall well-being of athletes.
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Pesrome.

Llenbro HacTOAIIETrO UCCIIEOBAHUS OBIIO OLEHUTH COCTOSTHHE
370pPOBBsI TIOJIOCTH PTa y MPO(ECCHOHATIBHBIX CIHOPTCMEHOB
B Ipy3un n BBIIBUTH CBS3aHHBIE C HAM (DAaKTOPHI pHCKa.
[IpoBeneno mnomepeuHoe (cross-sectional) wuccienoBaHue,
B KOTOpoM mpuHsuIM ydacte 470 mnpodeccnoHanbHbIX
CIIOPTCMEHOB, TPEACTABISIONNX pPA3IMYHbIE CIIOPTHBHBIC
JVCIUIIIMHBI ¥ pernoHs! [ py3un. COOp TaHHBIX OCYIIECTBISICS
C HCIIONIb30BAaHWEM CTPYKTYPUPOBAaHHOTO ONpPOCHUKA U
CTaH/IapTH3UPOBAHHOTO KITMHIYECKOTO o0cnenoBaHus,
IIPOBEICHHOTO TIPH COOTBETCTBYIOMINX YCJIOBHSIX OCBELICHUS.
CocTosiHME MOJIOCTH pPTa OLIEHUBAJIOCH C HCIOJIB30BAHUEM
MEXIYHAPOIHO IPU3HAHHBIX SITHIEMHAOIOTHIECKUX HHIECKCOB,
Bkitoyass DMFT (Decayed, Missing and Filled Teeth Index),
OHI-S (Green—Vermillion Oral Hygiene Index), PMA
(Papillary—-Marginal-Alveolar Index), CPI (Community
Periodontal Index), BEWE (Basic Erosive Wear Examination)
u TWES (Tooth Wear Evaluation System). CraTuctudeckuit
aHaJIN3 MPOBOAUIICS C MCIOIB30BAHUEM NPOrPAMMHOIO MaKeTa
SPSS Bepcum 23.0. PacmpocTpaHeHHOCTh Kapueca Cpeau
CIIOPTCMEHOB Obli1a BHICOKOH (85,5%), mpu cpexHeM 3HaUCHUU
uugekca DMFT 3,24 + 1,73. 3nadenue Significant Caries Index
(SCI) cocraBuno 4,94. BeisBneHa CTaTUCTHYCCKH 3HAYAMAs
CBsI3b MEX]Y YaCTOTOW MOTPEONEHHs CIaKUX Ta3UpOBAaHHBIX
HAINTKOB W MHTEHCHBHOCTHIO Kapueca (Spearman r; = 0,33;
p < 0,001). Cpennee 3nauenme unnekca OHI-S cocraBmiio
1,73 + 1,29, 9TO0 CBUAETENHCTBYET NPEHMYIIECTBEHHO 00
YAOBIETBOPUTEIFHOM YpPOBHE THTHEHBI IIOJIOCTH PTa, XOTS
MIPU3HAKY BOCTIAJICHUS JIECEH BCTPEYAIHCh JOCTATOYHO YacCTo.
Cornacno unnexkcy BEWE, y 58,7% cnopTcMeHOB BBISBIECH
HU3KUI pHCK 9po3uu 3yOoB, Torna kak y 41,3% ormeuancs
YMEpeHHBI U BBICOKHH pHCK. M3HOC TBEpABIX TKaHEH 3yOOB
BoIsiBIeH y 42,1% crnopTcMEeHOB M OBUI CTaTHCTHYECKH
3HaYMMO aCcCOIMUPOBaH ¢ HaymuueMm Opykcusma (p < 0,001).
Kpome Toro, BBIsSBIICHA CTATUCTUYECKH 3HAYUMast CBSI3b MEXKIY
TICUXOAMOILIMOHAIBHBIM CTPECCOM, CYOBEKTHBHO OIIyIIaeMOn
CYXOCTBIO TIOJIOCTH pTa M 0o0Jee BBICOKOW HHTEHCHBHOCTBHIO
kapueca. [lomydyeHHBIE pe3ynbTarbl CBHIETENBCTBYIOT O
3HAYUTEILHOW PAaCIpPOCTPAHEHHOCTH 3a00JIeBaHUN TIONIOCTH
pra cpeam TpO(ECCHOHANBHBIX CHOPTCMEHOB B Ipy3um.
[lonyueHHple  JaHHBIE  TOJYEPKHUBAIOT  HEOOXOIMMOCTH
BHEJIPEHUS pOQHITAKTHIECKUX CTOMaTOJOTUYECKUX
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nporpamMM, yiaydli€eHHUS TUTHCHHUYCCKOTO 06pa3OBaHI/I$I n
HUHTCTPpAllUU PETYIAPHOIO CTOMATOJOIMY€CKOIr0O MOHUTOPUHIA
B IPAKTUKY CHOpTHBHOﬁ MCAUIUHEI. CocTossHHE HOJIOCTH pTa
TAK¥XEe CJICAYCT paCCMAaTPUBATh KaK Ba)XKHEIN KOMIIOHEHT O6IIICFO
310POBbA CIOPTCMECHOB U UX CHOpTHBHOﬁ PE3YIbTAaTUBHOCTH.
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