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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 

(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 χ² 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 (CIs) 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 (χ² 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 
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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 1. Age distribution of athletes (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 2. Distribution of athletes according to sport discipline (n = 470).

Discipline of sport n Prevalence of dental caries (%) DMFT (mean ± SD) SCI p-value*
Sports Dance 43 74.4 3.26 ± 2.18 5.40
Rugby 76 84.2 3.37 ± 1.76 4.92
Wrestling 65 87.7 3.40 ± 1.67 5.05
Boxing/Kickboxing 35 77.1 3.00 ± 2.00 5.08
Swimming / Water Polo 93 88.2 3.20 ± 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

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

* p-value refers to comparison of caries prevalence between sport disciplines (χ² test).

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

Discipline of sport n BEWE Mean ± SD p-value
Sports Dance 43 1.60 ± 0.98
Rugby 76 1.39 ± 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*

Table 5. Mean BEWE scores by sport discipline.

*Kruskal–Wallis test.

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

Table 6. Factors Associated with Dental Caries: Multivariate Logistic Regression Analysis.
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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 rₛ = 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 (χ² = 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.

Sports nutrition and periodontal Health:
A statistically significant association was found between 

adherence to a balanced sports nutrition and the PMA index (χ² 
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 (χ² = 35.05; p = 
0.009). A significant association was also identified between 
the presence of bruxism and the prevalence of tooth wear (χ² 
= 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 (χ² = 21.91; df = 6; p = 0.001). Spearman’s 
rank correlation analysis revealed a weak positive association (ρ 
= 0.15; p < 0.001).

Discipline of sport No wear
n (%)

Wear limited to enamel
n (%)

Dentin involvement <50%
n (%)

Dentin involvement >50%
n (%) p-value*

Sports Dance 35 (81.4) 7 (16.3) 1 (2.3) 0 (0.0)
Rugby 39 (51.3) 24 (31.6) 13 (17.1) 0 (0.0)
Wrestling 23 (35.4) 29 (44.6) 12 (18.5) 1 (1.5)
Boxing / Kickboxing 16 (45.7) 12 (34.3) 6 (17.1) 1 (2.9)
Swimming / Water Polo 54 (58.1) 24 (25.8) 11 (11.8) 4 (4.3)
Basketball 40 (54.1) 18 (24.3) 14 (18.9) 2 (2.7)
Football 50 (59.5) 17 (20.2) 15 (17.9) 2 (2.4)
Total - - - - 0.009

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

*p-value obtained using the chi-square (χ²) test.
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A statistically significant association was also observed 
between dry mouth and caries intensity (χ² = 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 (rₛ = 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 (rₛ = 0.33; p < 0.001), indicating 
that increased intake of such beverages was associated 

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/
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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 (χ² = 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 

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 
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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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Резюме.
Целью настоящего исследования было оценить состояние 

здоровья полости рта у профессиональных спортсменов 
в Грузии и выявить связанные с ним факторы риска. 
Проведено поперечное (cross-sectional) исследование, 
в котором приняли участие 470 профессиональных 
спортсменов, представляющих различные спортивные 
дисциплины и регионы Грузии. Сбор данных осуществлялся 
с использованием структурированного опросника и 
стандартизированного клинического обследования, 
проведенного при соответствующих условиях освещения. 
Состояние полости рта оценивалось с использованием 
международно признанных эпидемиологических индексов, 
включая 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) 
и TWES (Tooth Wear Evaluation System). Статистический 
анализ проводился с использованием программного пакета 
SPSS версии 23.0. Распространенность кариеса среди 
спортсменов была высокой (85,5%), при среднем значении 
индекса DMFT 3,24 ± 1,73. Значение Significant Caries Index 
(SCI) составило 4,94. Выявлена статистически значимая 
связь между частотой потребления сладких газированных 
напитков и интенсивностью кариеса (Spearman rₛ = 0,33; 
p < 0,001). Среднее значение индекса OHI-S составило 
1,73 ± 1,29, что свидетельствует преимущественно об 
удовлетворительном уровне гигиены полости рта, хотя 
признаки воспаления десен встречались достаточно часто. 
Согласно индексу BEWE, у 58,7% спортсменов выявлен 
низкий риск эрозии зубов, тогда как у 41,3% отмечался 
умеренный и высокий риск. Износ твердых тканей зубов 
выявлен у 42,1% спортсменов и был статистически 
значимо ассоциирован с наличием бруксизма (p < 0,001). 
Кроме того, выявлена статистически значимая связь между 
психоэмоциональным стрессом, субъективно ощущаемой 
сухостью полости рта и более высокой интенсивностью 
кариеса. Полученные результаты свидетельствуют о 
значительной распространенности заболеваний полости 
рта среди профессиональных спортсменов в Грузии. 
Полученные данные подчеркивают необходимость 
внедрения профилактических стоматологических 

программ, улучшения гигиенического образования и 
интеграции регулярного стоматологического мониторинга 
в практику спортивной медицины. Состояние полости рта 
также следует рассматривать как важный компонент общего 
здоровья спортсменов и их спортивной результативности.

რეზიუმე
კვლევის მიზანს წარმოადგენდა საქართველოში 

პროფესიონალ სპორტსმენებში პირის ღრუს 
ჯანმრთელობის მდგომარეობის შეფასება და მასთან 
დაკავშირებული სხვადასხვა ტიპის რისკ-ფაქტორების 
იდენტიფიცირება. განხორციელდა ჯვარედინი 
(cross-sectional) კვლევა, რომელშიც მონაწილეობდა 
საქართველოს სხვადასხვა რეგიონიდან შერჩეული 470 
პროფესიონალი სპორტსმენი. მონაცემები შეგროვდა 
სტრუქტურირებული კითხვარისა და სტანდარტული 
კლინიკური გამოკვლევის საფუძველზე. პირის ღრუს 
სტატუსი შეფასდა საერთაშორისო ეპიდემიოლოგიური 
ინდექსების გამოყენებით, მათ შორის 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) და TWES (Tooth Wear Evaluation 
System). სტატისტიკური ანალიზი განხორციელდა 
პროგრამული პაკეტის SPSS-ის (ვერსია 23) გამოყენებით. 
კვლევის შედეგების მიხედვით, სპორტსმენებში 
კარიესის გავრცელება მაღალი იყო (85.5%), ხოლო კბა 
(DMFT) ინდექსის საშუალო მაჩვენებელი შეადგენდა 
3.24 ± 1.73-ს. მნიშვნელოვანი კარიესის ინდექსი (SCI) იყო 
4.94. გამოვლინდა სტატისტიკურად მნიშვნელოვანი 
კავშირი ტკბილი გაზიანი სასმელების მიღების 
სიხშირესა და კარიესის ინტენსივობას შორის (Spearman 
rₛ = 0.33; p < 0.001). OHI-S ინდექსის საშუალო მაჩვენებელი 
შეადგენდა 1.73 ± 1.29-ს, რაც ასახავს სპორტსმენთა 
უმრავლესობაში პირის ღრუს ჰიგიენის ძირითადად 
დამაკმაყოფილებელ მდგომარეობას. სპორტსმენთა 
მნიშვნელოვან ნაწილში აღინიშნებოდა ღრძილების 
მსუბუქი ანთებითი ცვლილებები. BEWE ინდექსის 
მიხედვით, სპორტსმენთა 58.7%-ში გამოვლინდა 
ეროზიის დაბალი რისკი, ხოლო 41.3%-ში — ზომიერი 
და მაღალი რისკი. კბილის ცვეთა ძირითადად 
ლოკალიზებული ფორმით იყო წარმოდგენილი 
სპორტსმენთა 42.1%-ში და სტატისტიკურად სარწმუნოდ 
იყო ასოცირებული ბრუქსიზმის არსებობასთან 
(p < 0.001). ასევე დადგინდა თვითშეფასებული 
ფსიქოემოციური სტრესისა და პირის ღრუს სიმშრალის 
სტატისტიკურად მნიშვნელოვანი კავშირი კარიესის 
ინტენსივობასთან. კვლევის შედეგები მიუთითებს 
საქართველოში პროფესიონალ სპორტსმენებში პირის 
ღრუს დაავადებების მნიშვნელოვან გავრცელებაზე. 
მიღებული მონაცემები ხაზს უსვამს პრევენციული 
სტომატოლოგიური პროგრამების დანერგვის, პირის 
ღრუს ჰიგიენის განათლების გაუმჯობესებისა და 
სპორტული მედიცინის ფარგლებში რეგულარული 
სტომატოლოგიური მონიტორინგის მნიშვნელობას. 
ასევე მნიშვნელოვანია პირის ღრუს ჯანმრთელობის 
განხილვა სპორტსმენთა ზოგადი ჯანმრთელობისა და 
სპორტული წარმადობის მნიშვნელოვან კომპონენტად.
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