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MORODOME F. Correlação entre os fatores bucais de para-atletas e o pH salivar 

[Dissertação de Mestrado]. Curitiba: Universidade Positivo; 2021. 

 

RESUMO 

Este estudo tem como objetivo associar os parâmetros de saúde bucal de para-atletas 

brasileiros com o pH salivar. A amostra foi composta por 271 para-atletas brasileiros 

(com média de idade 31,2; ± 11,7 anos) sendo eles 147 atletas de atletismo ,61 de 

levantamento de peso e 63 de natação. Os dados foram coletados durante a anamnese, 

exame clínico e coleta de saliva.Com o estudo foi revelado que o pH salivar foi diferente 

entre os esportes  (p = 0,01), além disso o pH tende a diminuir  com o aumento da idade 

e com o índice de massa corporal (p = 0,026; p = 0,027, respectivamente). Os atletas com 

respiração bucal apresentaram um pH salivar mais alto (p = 0,04), esse dado foi 

confirmado por regressão logística múltipla (p = 0,05). O estudo não apresentou 

correlação entre dentes cariados, mordida aberta, selamento labial, língua geográfica ou 

fissurada, assim como não esteve ligado a hábitos como ranger, ranger de dentes ou 

bruxismo.  

 

Palavras-chave: Para-atletas, pH bucal, esportes, saliva. 
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MORODOME F. Correlation between oral factors of para-athletes and salivary pH 

[Dissertação de Mestrado]. Curitiba: Universidade Positivo; 2021. 

 

ABSTRACT 

This study aimed to investigate the association of the salivary pH and parameters of oral 

health in Brazilian para-athletes. The sample was composed of 271 Brazilian para-athletes 

(147 athletics, 61 powerlifting, and 63 swimming (mean age was 31.2, ± 11.7 years). Data 

collected during anamnesis, clinical examination, and saliva collection revealed that 

salivary pH was different among sports (p=0.01) and tends to decrease as age and body 

mass index increase (p= 0.026; p=0.027, respectively).  The mean decay missing filled 

teeth was 8.8 (± 0.57) but there is no correlation with salivary pH (R2= -0.0852; CI 95%, 

-0.215 to 0.047; p= 0.194) as habits of grinding, clenching teeth or bruxism was not 

associated with salivary pH (p=0.317; 0.932 and 0.444, respectively). Regarding 

breathing, para-athletes that have buccal breathing had significantly higher salivary pH 

(p= 0.04). This data was confirmed by multiple logistic regression (p=0.05). Open bite, 

lip seal, geographic or fissured tongue also were not associated with variation of salivary 

pH (p> 0.05).  This study provided evidence of an association between salivary pH with 

age, body mass index, type of breathing, and type of sport practiced by the para-athletes. 

 

Keywords: Para-athletes, oral pH, sports, saliva. 
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ABSTRACT 

Aims: This study aimed to investigate the association of the salivary pH and parameters 

of oral health in Brazilian para-athletes.  

Methods and results: The sample was composed of 271 Brazilian para-athletes (147 

athletics, 61 powerlifting, and 63 swimming (mean age was 31.2, ± 11.7 years). Data 

collected during anamnesis, clinical examination, and saliva collection revealed that 

salivary pH was different among sports (p=0.01) and tends to decrease as age and body 

mass index increase (p= 0.026; p=0.027, respectively).  The mean decay missing filled 

teeth was 8.8 (± 0.57) but there is no correlation with salivary pH (R2= -0.0852; CI 95%, 

-0.215 to 0.047; p= 0.194) as habits of grinding, clenching teeth or bruxism was not 

associated with salivary pH (p=0.317; 0.932 and 0.444, respectively). Regarding 

breathing, para-athletes that have buccal breathing had significantly higher salivary pH 

(p= 0.04). This data was confirmed by multiple logistic regression (p=0.05). Open bite, 

lip seal, geographic or fissured tongue also were not associated with variation of salivary 

pH (p> 0.05).   

Conclusions: This study provided evidence of an association between salivary pH with 

age, body mass index, type of breathing, and type of sport practiced by the para-athletes. 

Keywords: Para-athletes, oral pH, sports, saliva. 
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INTRODUCTION 

   

Saliva is a biological fluid secreted continuously by major and minor salivary 

glands. The main component of saliva is water in which various molecules and 

electrolytes are dispersed, among them proteins, enzymes, bicarbonate, sodium, 

potassium, and minerals that form a protective pellicle over all buccal tissues.1 Several 

functions are attributed to saliva between them prevent the adherence of oral pathogens 

into the enamel, lubrification, digestion, taste, antibacterial, antifungal, and antiviral 

activity, modulation of the demineralization/remineralization process, as well as 

neutralization of the transitory bacterial acids, i.e., buffer action.1,2 In fact, buffering 

action is performed by both molecules and electrolytes: bicarbonate, phosphate, and 

proteins are responsible for the rapid neutralization of acids and alkaline compounds 

contributing to maintaining the salivary pH around 7.0. Therefore, studies of salivary 

flow and composition can be useful in prevention programs or individualized treatment 

in several clinical situations.2 

In other hand, around the world, millions of people are living with some form of 

long-term disability3 and depend on the practice of sports to promote your rehabilitation, 

mental well-being, better self-esteem, self-confidence, self-acceptance, psychological 

balance, social integration as well quality of life.4 Some of these people play sports an 

activity that goes beyond recreational physical activity and participates in organized 

competitions seeking indexes for more important competitions and are called para-

athletes. Unfortunately, most of the para-athletes have poor oral health that impacts their 

general health and impairs their sports performance. 5,6,7  

Once saliva is easily collected and can be used how an important biomarker for 

general and oral health, many areas of research involving salivary components look for 
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potential biological markers to diagnose and prevention of oral and systemic conditions.8,9 

In this sense, this transversal study has the main goal to investigate the association of the 

salivary pH, sociodemographic aspects, and parameters of oral health in Brazilian para-

athletes.  

 

MATERIAL AND METHODS 

 

Ethical Approval, Type of Study, and Sampling 

 The study was approved by the local Ethics and Research Committee 

(#3.261.377) following resolution 466/12 of the National Health Commission and was 

prepared according to the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines.10 Appropriate written informed consent was 

obtained from all participants and legal guardians when the para-athlete is underage. It 

was used a non-probabilistic convenience sampling composed of para-athletes that taking 

part in the regional selection Rio – Sul, organized by the Brazilian Paralympic Committee, 12-14, 

April 2019, in Curitiba, Paraná, Brazil. The criteria of grouping para-athletes in each sport 

was determined by the Brazilian Paralympic Committee according International Standard 

for Eligible Impairments guidelines11 and in this study, we selected para-athletes who 

participated in athletics, powerlifting and swimming. Additional exclusion criteria were 

para-athletes who have a diagnosis of another systemic or mental disorder, somatic 

illnesses, or severe intellectual disability that enables them to answer a questionnaire or 

that used medications that promote alterations in the salivary flow.  

 

Data Collection 

Non-clinical data  
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Data referring to the general characterization of the para-athletes were collected 

through a self-reported questionnaire in the Portuguese language that was previous tested 

in a pilot project. The questionnaire addressed age, gender, ethnicity, and health data: 

body weight, height, use of isotonic or vitamin supplements and sport practiced. Body 

mass index (BMI) was calculated using related height and body weight values according 

to the formula BMI= weight/height x height. Additionally, questions about habits of 

clenching or grinding teeth were included. All individuals that were not sure about their 

answers were excluded from the survey.  

 

Clinical data 

 A team composed of dentists and note-takers previously trained, performed the 

para-athletes oral examination. The calibration process was coordinated by an 

experienced examiner in epidemiological surveys (Gold-Standard) who guided the 

conduct of the theoretical and practical training steps. Kappa value after calibration was 

higher than 0.90 indicating a high degree of data reproducibility.  The examination was 

conducted with the para-athletes seated in a chair, using natural light, tongue depressors, 

and gauze. Dental caries index recommended by the World Health Organization for oral 

health surveys was used.12 The number of remaining teeth, teeth with dental caries (D), 

missing teeth (M), and fillings (F) was recorded, and the decayed, missing, and filled 

teeth (DMFT) index was determined.  

 The presence of bruxism was confirmed by the observation during clinical 

examination of signs and symptoms related to bruxism, such as dental wear facets and 

fractures of restorations; dental impressions on the cheek mucosa and tongue, based on a 

previous study.13 The type of breath was evaluated through the questionnaire and clinical 

exam. Anterior open bite was considered present when the anterior teeth did not maintain 
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contact, even though the posterior teeth were in occlusion. Lip seal was categorized at 

rest as sealed or absence of lip seal when exposing the incisors. Signs and symptoms of 

the geographic tongue such as smooth, red, and irregular lesions, on the top or side, 

associated with self-reported pain, burning sensation, or increased sensitivity to certain 

substances were used how diagnoses criteria. The presence of fissured tongue also was 

noted.   

 

Saliva collection and pH measurement 

A sample of saliva from each para-athlete was collected. For this purpose, the 

individuals were asked to chew a 1 cm sterile rubber for stimulation of salivary flow and 

spit on plastic cups.14 In order to obtain saliva with the least possible number of 

impurities, the saliva produced during the first minute of stimulation was disregarded, 

whereas that produced during the subsequent five minutes was collected in an appropriate 

receptacle. All samples were collected in the morning, before the competitions, between 

8 and 11 a.m., to avoid circadian rhythm variations. Immediately after saliva collection, 

the pH was measured using a pocket pH meter with a direct electrode (Q400BD, QUIMIS, 

Diadema, SP, Brazil). All samples were collected at least 2 h after the last meal. 

 

Statistical analysis 

The data were analyzed using IBM SPSS (Statistical Package for Social Science, 

USA) v.23.0. The level of significance was set at 5% (p<0.05). First, Mann-Whitney and 

Kruskal-Wallis test with Dun post-test were used to analyze the age, gender, ethnicity, 

and sport modality practiced by the para-athletes. After that, Spearman Correlation was 

performed to investigate the correlation between pH and age, body mass index and 

DMFT. Mann-Whitney U test was also used to compare pH with independent variables 



 

7 

(grinding, clenching, bruxism, breathing type, open bite, lip seal, geographic and fissured 

tongue). Multiple Logistic Regression was used to predict the association between 

salivary pH and independent variables. 

 

RESULTS 

Non-clinical data  

A total of 271 para-athletes (147 athletics, 61 powerlifting, and 63 swimming) 

were included and the mean age was 31.25 (± 11.7 years). The mean value of salivary pH 

among all athletes was 7.59 (± 0.45). Data referring to salivary pH and general 

characterization of the para-athletes showed that most of the para-athletes were male 179 

(66%) and white (55.3%). Most of them do not use isotonic (82.5%) or supplements 

(66.5). Table 1 shows that there are no differences between these data and salivary pH, 

however, salivary pH was different among sports (p=0.01).  In other hand, table 2 and 

figure 1 show that there is a decrease in salivary pH as age and body mass index increase 

(p= 0.026; p=0.027, respectively).  

 

Clinical data 

The mean DMFT in the evaluated individuals was 8.8 (± 0.57) and no correlation 

was observed between this index and salivary pH (R2= -0.085; CI 95%, -0.215 to 0.047; 

p= 0.194, table 3). The decay component (D), separately, also was not correlated with 

salivary pH (p> 0.05). Habits of grinding or clenching teeth as well as the presence of 

bruxism were not associated with salivary pH (p=0.317; 0.932 and 0.444, respectively). 

Regarding breathing type, para-athletes that have buccal breathing had significantly 

higher salivary pH (p= 0.04). These data were confirmed by multiple logistic regression 

(p=0.05, table 4). Open bite, despite presents a borderline value in the multiple logistic 
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regression (p=0.09) was not associated with salivary pH.  Lip seal, geographic tongue, 

and fissured tongue also were not associated with variation of salivary (p> 0.05).   

 

 

DISCUSSION 

 

Saliva plays a decisive function in the maintenance of oral health. Once your 

collection is easy and comfortable, this fluid has been used to assess the oral and systemic 

health of individuals, especially when the research involves large population groups. In 

this study, we collected saliva, and assessed information about sociodemographic aspects, 

and parameters of oral health from 271 Brazilian para-athletes and tested the hypothesis 

that salivary pH could be influenced by age, gender, body mass index, and parameters of 

oral health.  

Although there is a small difference in salivary pH between the groups of para-

athletes included in this research, the average pH value is strictly within the limits, with 

no change in normality patterns. It is important to note that salivary pH is highly 

dependent on the salivary flow rate, and can, under normal physiological conditions, vary 

from 6.0 to 7.5, in unstimulated flow.15  In our study, the salivary samples obtained from 

para-athletes were acquired in a stimulating manner, that is, with a purposeful increase in 

salivary flow rate. This stimulated collection can contribute to the increase salivary pH 

since salivary buffers, such as bicarbonate, will be increased in saliva.1  

The comparative analysis between the salivary pH of para-athletes with gender, 

ethnicity, and use of supplements or isotonic did not reveal any association. Regarding 

gender, it is worth noting that although we did not demonstrate a statistically significant 

difference in salivary pH between genders, salivary pH in female para-athletes was lower 
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when compared to men. According to previous studies, salivary pH is lower in women 

because there are anatomical differences between the salivary glands, in the biochemical 

composition of the secreted saliva by them, and in the endocrine physiology of men and 

women. 16,17 For example, the reduction in the capacity of secretion of the salivary gland 

in women proposes a lower salivary flow rate1 and, consequently, a lower pH, when 

compared to men.17 Another hypothesis raised is that sexual dimorphism is responsible 

for the largest number of red blood cells in the man's blood, and, consequently, the greater 

presence of hemoglobin when compared to the female population. This fact could be 

responsible for the better CO2 balance in the bloodstream of men and a little more acid in 

the bloodstream of women reflect a decrease in salivary pH.1 In this sense, although we 

have found at least one study 18 that corroborates our findings, more studies are needed 

to clarify this point. 

There is strong evidence that eating habits and the use of isotonic and/or 

supplements can be responsible for the alteration of the salivary pH.19,20,21 In our study, 

most of the participants say they do not use isotonic or supplements and were still inserted 

within a context where food could be similar because the training routine requires it. 

Regarding ethnicity and salivary pH, no differences were found between groups. Besides, 

the para-athletes who participated in this research came from all over Brazil, a country 

characterized by ethnic heterogeneity. 

In the present investigation data from salivary pH among different sports were 

interesting. Although all saliva samples were collected before competitions, that is, during 

inactivity, the salivary pH was significantly lower in powerlifting para-athletes. The other 

two groups are swimmers and athletics, whose energy consumption is higher and more 

prolonged than that of powerlifting para-athletes. In this sense, a current hypothesis 

suggests that intense and prolonged physical exercise promotes increased sympathetic 
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activity leading to vasoconstriction of the arterioles that irrigate the salivary glands and 

increased vasopressin levels. Both conditions can decrease the rate of salivary flow.1 The 

loss of electrolytes and water through sweat also contributed to decrease the salivary flow 

rate 22 and, contrary to what could be imagined, the human body's response is to increase 

the salivary pH, a compensatory effect.23 

Maybe the main finding of this study was the strong positive association between 

salivary pH, age, and body mass index. Concerning salivary pH versus age, in the 

evaluated population, as age advances, the salivary pH decreases significantly. Although 

the biological bases of aging are the subject of numerous researches, there is a consensus 

that aging promotes the degeneration of all organs in the human body, including salivary 

glands.23 At the salivary glands, the major changes that characterize aging include atrophy 

of acini, reduction of the salivary flow rate, and salivary protein synthesis.24 One of these 

proteins is sialin, a small peptide produced by parotids with an alkalinizing effect that 

contributes to the increased oral pH. The production of this peptide decreases with 

aging,25 and although we have not measured the concentration of sialin in saliva, we 

suggest that a decrease in salivary pH with aging is associated with a decrease in the 

amount of sialin in saliva. Another factor that is associated with a reduced salivary flow 

is a higher body mass index. According to Yamashita et al,26 however the increase in 

body mass index in athletes is due to the increased in muscle mass itself, and not in body 

fat. So, muscle hypertrophy triggered by physical activity associated with anaerobic cell 

activity could suggest that there is an increase in blood and saliva lactate, with a 

consequent drop in pH.1  

Concerning the DTMF index, our results showed no correlation with salivary pH. 

It is important to mention that component C (caries) was low, and the most plausible 

explanation is perhaps the history of dental caries or losses throughout the life of the para-
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athletes or even because today the athletes in this research are included in a social context 

in which they have access to dental health services. Sleep bruxism is characterized by 

grinding or clenching of the teeth during sleep that is caused by multiple factors including 

stress and anxiety episodes that result in salivary alterations,27 so we tested the hypothesis 

that salivary pH also could be affected. This association was not found. Regarding the 

type of breathing, para-athletes who presented mouth breathing showed significantly 

higher salivary pH. This result opposes the hypothesis that mouth breathing allows the 

saliva to evaporate, which dries out and dehydrates the oral cavity and is responsible for 

decreasing the pH.28,29 In this sense, it is suggested that further studies be carried out to 

investigate the relationship between mouth breathing and salivary pH. 

Finally, this study has some limitations. One of them, given the dynamics imposed 

on para-athletes on the day of competitions, the time for anamnesis, oral hygiene status 

evaluation, periodontal analysis, and saliva collection was greatly reduced, which 

prevented the collection of larger volumes of saliva, a fact that would be important for 

more accurate analyzes of the others salivary components. Even so, our findings 

providing evidence that can be used to planning oral health actions for this population. 

 

CONCLUSION 

 

This study offers important insights into situations that can modify the salivary 

pH of Brazilian para-athletes. It is an initial study but important once provided evidence 

that salivary pH decreases when para-athletes breathe predominantly through the mouth, 

with higher age, and higher body mass index. Salivary pH also changes depending on the 

type of sport practiced.  In this sense, can be used for planning actions to improve the 

sports performances of these para-athletes.  
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TABLE 1 Demographic data of the study population. 

 

 N (%) 
pH mean 

(SD1) 
p 

Gender 

Male 179 (66) 7.60 (0.43) 
0.3482 

Female 92 (34) 7.57 (0.48) 

Ethnicity 

White 150 (55.3) 7.56 (0.40) 

0.7203 

Brown 85 (31.4) 7.60 (0.46) 

Black 32 (11.8) 7.66 (0.57) 

Indigenous 3 (1.1) 7.05 (0.77) 

Asian 1 (0.4) 7.80 (0.00) 

Sport 

Athletics 147 (54.2) 7.67 (0.47) 

0.0103 Swimming 63 (23.3) 7.51 (0.43) 

Powerlifting 61 (22.5) 7.45 (0.37) 

Isotonic 

No 217 (82.5) 7.58 (0.46) 
0.6852 

Yes 46 (17.5) 7.60 (0.43) 

Supplements 

No 179 (66.5) 7.55 (0.46) 
0.0982 

Yes 90 (33.5) 7.61 (0.44) 

Notes: 1: Standard Deviation. 2: Mann-Whitney test. 3: Kruskal-Wallis test with Dun 

post-test. Bold forms mean statistical difference.  

TABLE 2 Correlation between pH and variables 
 

Variables Mean (SD) R² 95% CI p 

Age 31.25 (± 11.7) -0.1474 -0.276 to -0.013 0.027 

BMI 24.6 (± 5.4) -0.1776 -0.329 to -0.016 0.026 

DMFT 8.8 (± 0.57) -0.0852 -0.215to 0.047 0.194 

Note: Spearman Correlation was performed. Bold forms mean statistical 

significance. SD= standard deviation. 
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TABLE 3 Comparisons of pH means between groups. 

 

  N (%) pH mean (SD) p 

Grinding 
No 187 (79.9) 7.59 (0.43) 

0.317 
Yes 47 (20.1) 7.55 (0.51) 

Clenching 
No 155 (66.2) 7.57 (0.44) 

0.932 
Yes 79 (33.8) 7.61 (0.47) 

Bruxism 
No  146 (62.1) 7.59 (0.43) 

0.444 
Yes 89 (37.9) 7.57 (0.47) 

Breathing type 

Nasal 136 (58.1) 7.54 (0.46) Ref. 

Bucal 35 (14.9) 7.72 (0.39) 0.041 

Both 63 (27.0) 7.59 (0.43) 0.351 

Open Bite 
No 196 (86.7) 7.60 (0.45) 

0.908 
Yes 30 (13.3) 7.55 (0.42) 

Lip Seal 
Yes 185 (79.0) 7.60 (0.43) 

0.462 
No 49 (21.0) 7.52 (0.50) 

Geographic tongue 
No 217 (96.0) 7.58 (0.45) 

0.282 
Yes 9 (4.0) 7.77 (0.47) 

Fissured tongue 
No 196 (88.7) 7.58 (0.46) 

0.908 
Yes 25 (11.3) 7.60 (0.46) 

Notes: Mann-Whitney test was performed. Bold forms mean statistical difference.  

TABLE 4 Multiple Logistic Regression. 

 

 
Unadjusted Adjusted1 

CO2 OR3 (CI 95%4) p CO OR (CI 95%) p 

Grinding -0.19 0.82 (0.40–1.67) 0.59 0.19 1.21 (0.47 – 3.08) 0.68 

Clenching 0.15 1.16 (0.6 – 2.12) 0.62 0.39 1.49 (0.68 – 3.33) 0.31 

Bruxism -0.07 0.92 (0.51–1.65) 0.79 -0.05 0.94 (0.43 – 2.01) 0.88 

Breathing 

type 

Buccal 0.78  2.18 (1.0 – 4.96) 0.05 0.64 1.90 (0.69 – 5.47) 0.21 

Nasal 

and 

Buccal 

0.05 1.06 (0.55–2.01) 0.85 -0.35 0.69 (0.30 – 1.55) 0.38 

Open Bite -0.24 0.78 (0.30 –1.84) 0.58 -0.99 0.36 (0.10 – 1.13) 0.09 

Lip Seal 0.39 1.48 (0.73–3.05) 0.27 0.22 1.25 (0.52 – 3.11) 0.61 

Geographic tongue 0.89 2.43 (0.59–9.36) 0.19 1.26 3.53 (0.44 – 25.4) 0.21 

Fissured tongue 0.09 1.09 (0.44–2.68) 0.83 0.16 1.18 (0.33 – 4.06) 0.79 

Notes: 1: Adjusted by Age,  BMI and Sport. 2: Coefficient. 3: Odds Ratio. 4: Confidence interval 95%. Bold 

forms means statistical difference. 
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Figure 1. A) Dispersion graphic of correlation between salivary pH and age.  B) 

Dispersion graphic of correlation between salivary pH and Body mass index (BMI). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

18 

 APÊNDICE 1 – METODOLOGIA 

 

Aspectos Éticos 

Essa pesquisa foi aprovada pelo Comitê de Ética e Pesquisa local (protocolo 

número 3.261.377) seguindo a resolução 466/12 da Comissão Nacional de saúde e foi 

preparada de acordo com o Fortalecimento do relatório de Estudo Observacionais em 

diretrizes de epidemiologia (STROBE). Este projeto teve como objetivo investigar a 

associação do pH salivar e parâmetros da saúde bucal de para-atletas. Para tanto, os para-

atletas e responsáveis legais dos esportistas menores de idade receberam informações e 

assinaram o Termo de Consentimento Livre e Esclarecido (TCLE) (Anexo 1). 

 

Desenho do Estudo  

 A amostra foi composta por para-atletas que participaram da seleção regional do 

Rio - Sul, organizado pelo Comitê Paraolímpico Brasileiro que ocorreu de 12 a 14 de abril 

de 2019, em Curitiba, Paraná, Brasil. O processo de seleção envolveu para-atletas de 

atletismo, levantamento de peso e natação. 

 Os dados coletados através do questionário abordava características como: idade, 

sexo , etinia, peso corporal, altura , uso de suplementos vitaminicos ou isotonicos. 

 O índice de massa corporal foi calculado usando os valores de altura e peso 

corporal relacionados de acordo com a fórmula IMC= PESO/ALTURA X ALTURA. 
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Exame clínico 

Uma equipe composta por dentistas treinados realizou o exame oral dos paratletas, 

o grupo foi previamente calibrado por um examinador experiente em levantamentos 

epidemiológicos. A coleta foi realizada com os para-atletas sentados em uma cadeira, 

usando luz natural, depressores de língua e gaze. 

O índice de cárie dentária foi determinado como recomendado pela Organização 

Mundial de Saúde. A presença de bruxismo foi confirmada pela observação clínica de 

sinais e sintomas relacionados ao hábito. 

A mordida aberta anterior foi considerada presente quando os dentes anteriores 

não apresentavam contato os posteriores estavam em oclusão. O selamento labial foi 

observado com o atleta em repouso verificando a exposição dos dentes incisivos. 

A língua geográfica foi constatada baseada na presença de sinais e sintomas como 

lesões lisas, vermelhas e irregulares, associadas a sensação de dor e queimação ou 

aumento de sensibilidade a determinadas substâncias.  A existência de língua fissurada 

também foi verificada. 

A coleta de saliva e medição do pH foi medida utilizando uma amostra de saliva coletada 

com os indivíduos mastigando uma borracha estéril, para a estimulação do fluxo salivar. 

Após o recolhimento da saliva o pH foi imediatamente avaliado com um medidor de pH 

de bolso com um eletrodo direto, todas as amostras foram obtidas depois de pelo menos 

duas horas da última refeição. 
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APENDICE 2 – TERMO DE CONSENTIMENTO LIVRE E 

ESCLARECIDO 
 

 

Termo de Consentimento Livre e Esclarecido para maiores de 18 anos 

 

Título do Projeto: Avaliação da saúde bucal, qualidade de vida, parâmetros salivares e 

polimorfismos genéticos de atletas paralímpicos. 

Pesquisadores Responsáveis: Rafaela Scariot / João Armando Brancher 

Instituição a que pertence o Pesquisador Responsável: Universidade Positivo 

Telefones para contato dos Pesquisadores:  

João Armando Brancher (telefone (41) 99203-6662) e Rafaela Scariot (telefone (41) 99144-8815) 

podem ser contatados na Universidade Positivo (rua Professor Pedro Viriato Parigot de Souza, 

5300, Campo Comprido, Curitiba / PR, CEP: 81280-330) das 8:00 as 12:00 ou das 14:00 as 17:00, 

em qualquer dia da semana ou nos seguintes e-mails: brancher.a@gmail.com e 

rafaela_scariot@yahoo.com.br ou pelo telefone fixo 41-3317-5123. 

O(a) Sr.(a) está sendo convidado(a) a participar do projeto de pesquisa: “Avaliação da 

saúde bucal, qualidade de vida, parâmetros salivares e polimorfismos genéticos de atletas 

paralímpicos”  

O presente estudo será desenvolvido na Universidade Positivo e tem como objetivo 

avaliar a condição bucal e a qualidade de vida em atletas paralímpicos e os aspectos moleculares 

envolvidos na etiopatogenia dessas condições, bem como a associação desses diversos fatores 

com o desempenho dos atletas paralímpicos na competição. Será realizada a anamnese com 

perguntas sobre o indivíduo, informações socioeconômicas, impacto na qualidade de vida, 

estresse com treinamentos e competições. Será realizado exame bucal e coleta de saliva para 

detectar alterações de esmalte dentário e doenças gengivais. Os riscos dessa pesquisa são 

mínimos, uma vez que serão aplicados apenas questionários, será realizado exame clínico bucal 

e coleta de saliva. Não será realizado qualquer procedimento que interfira na rotina do esportista. 

Os eventuais riscos inerentes a etapa do exame clínico (que será realizado com espátula de 

madeira e sonda milimetrada) são desconforto, incomodo e sensibilidade durante a sondagem. 

Serão respeitados sempre os valores culturais, sociais, morais, religiosos e éticos, como também 

os hábitos e costumes, do entrevistado. Entre os benefícios diretos da pesquisa, você receberá 

informações a respeito da sua saúde bucal, sobre o pH da sua saliva e, caso você possua alguma 

necessidade odontológica extrema, haverá intervenção por parte dos pesquisadores no intuito de 

resolver o problema. As informações fornecidas pelo senhor (a) serão confidenciais e a sua 

Código do Atleta 
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privacidade será preservada. Os participantes que desejarem, poderão ter acesso aos dados da 

pesquisa em qualquer momento, contatando os pesquisadores responsáveis. A sua participação é 

voluntária. Você pode desistir em qualquer momento sem punição ou perda removendo seus 

dados do banco de dados do projeto. Os participantes da pesquisa, e comunidade em geral, 

poderão entrar em contato com o Comitê de Ética em Pesquisa da Universidade Positivo, para 

obter informações específicas sobre a aprovação deste projeto ou demais informações: Comitê de 

Ética em Pesquisa / Universidade Positivo (CEP/UP) localizado na rua Professor Pedro Viriato 

Parigot de Souza, 5300, Campo Comprido, Curitiba / PR, CEP: 81280-330, sala 8 do bloco 

amarelo, telefone (41) 3317-3260, e-mail: cep@up.edu.br | comite.etica@up.edu.br ou por meio 

do CONEP – Conselho Nacional de Saúde, localizado na Esplanada dos Ministérios, bloco G, ala 

B – 1º andar – Sala 103B, Brasília, DF, e-mail: 

Http://conselho.saude.gov.br/comissao/eticapesq.htm  

 

Eu ___________________________________, portador do 

RG____________________________, li este termo de Consentimento, e entendo a natureza e o 

propósito do estudo que estou aceitando. A explicação que recebi menciona os riscos e benefícios. 

Entendo que sou livre para paralisar minha participação a qualquer momento sem justificar minha 

decisão e sem nenhum tipo de encargo para mim. Voluntariamente aceito participar deste estudo e 

consinto a participação voluntária do meu filho/a. Declaro também que este documento me foi 

apresentado em duas vias, assinei as duas e recebi uma das vias assinada pelos pesquisadores.  

 

Curitiba, _____ de ______________ de _________ 

 

______________________________ 

Assinatura 

__________________________            ______________________________ 

Testemunha    Pesquisadores Responsáveis 
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APENDICE 3- TERMO DE CONSENTIMENTO LIVRE E 

ESCLARECIDO 
 

 

Termo de Consentimento Livre e Esclarecido para menores de 18 anos 

 

Título do Projeto: Avaliação da saúde bucal, qualidade de vida, parâmetros salivares e 

polimorfismos genéticos de atletas paralímpicos. 

Pesquisadores Responsáveis: Rafaela Scariot / João Armando Brancher 

Instituição a que pertence o Pesquisador Responsável: Universidade Positivo 

Telefones para contato dos Pesquisadores:  

João Armando Brancher (telefone (41) 99203-6662) e Rafaela Scariot (telefone (41) 99144-8815) 

podem ser contatados na Universidade Positivo (rua Professor Pedro Viriato Parigot de Souza, 

5300, Campo Comprido, Curitiba / PR, CEP: 81280-330) das 8:00 as 12:00 ou das 14:00 as 17:00, 

em qualquer dia da semana ou nos seguintes e-mails: brancher.a@gmail.com e 

rafaela_scariot@yahoo.com.br ou pelo telefone fixo 41-3317-5123. 

 

O(a) Sr.(a) está sendo convidado(a) a participar do projeto de pesquisa: “Avaliação da 

saúde bucal, qualidade de vida, parâmetros salivares e polimorfismos genéticos de atletas 

paralímpicos”  

O presente estudo será desenvolvido na Universidade Positivo e tem como objetivo 

avaliar a condição bucal e a qualidade de vida em atletas paralímpicos e os aspectos moleculares 

envolvidos na etiopatogenia dessas condições, bem como a associação desses diversos fatores 

com o desempenho dos atletas paralímpicos na competição. Será realizada a anamnese com 

perguntas sobre o indivíduo, informações socioeconômicas, impacto na qualidade de vida, 

estresse com treinamentos e competições. Será realizado exame bucal e coleta de saliva para 

detectar alterações de esmalte dentário e doenças gengivais. Os riscos dessa pesquisa são 

mínimos, uma vez que serão aplicados apenas questionários, realizado exame clínico bucal e 

coletado saliva. Não será realizado qualquer procedimento que interfira na rotina do esportista. 

Os eventuais riscos inerentes a etapa do exame clínico (que será realizado com espátula de 

madeira e sonda milimetrada) são desconforto, incomodo e sensibilidade durante a sondagem. 

Serão respeitados sempre os valores culturais, sociais, morais, religiosos e éticos, como também 

os hábitos e costumes, do entrevistado. Entre os benefícios diretos da pesquisa, você receberá 

informações a respeito da sua saúde bucal, sobre o pH da sua saliva e, caso você possua alguma 

necessidade odontológica extrema, haverá intervenção por parte dos pesquisadores no intuito de 

resolver o problema. As informações fornecidas pelo senhor(a) serão confidenciais e a sua 

Código do Atleta 
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privacidade será preservada. Os participantes que desejarem, poderão ter acesso aos dados da 

pesquisa em qualquer momento, contatando os pesquisadores responsáveis. A sua participação é 

voluntária. Você pode desistir em qualquer momento sem punição ou perda removendo seus 

dados do banco de dados do projeto. Os participantes de pesquisa, e comunidade em geral, 

poderão entrar em contato com o Comitê de Ética em Pesquisa da Universidade Positivo, para 

obter informações específicas sobre a aprovação deste projeto ou demais informações: Comitê de 

Ética em Pesquisa / Universidade Positivo (CEP/UP) localizado na rua Professor Pedro Viriato 

Parigot de Souza, 5300, Campo Comprido, Curitiba / PR, CEP: 81280-330, sala 8 do bloco 

amarelo, telefone (41) 3317-3260, e-mail: cep@up.edu.br | comite.etica@up.edu.br ou por meio 

do CONEP – Conselho Nacional de Saúde, localizado na Esplanada dos Ministérios, bloco G, ala 

B – 1º andar – Sala 103B, Brasília, DF, e-mail: 

Http://conselho.saude.gov.br/comissao/eticapesq.htm 

 

Eu,_______________________________________________________,RG__________

__________________, responsável legal 

por_________________________________________,RGº_______________, declaro ter sido 

informado e concordo com a sua participação, como voluntário, no projeto de pesquisa acima 

descrito. Declaro também que este documento me foi apresentado em duas vias, assinei as 

duas e recebi uma das vias assinada pelos pesquisadores.  

 

Curitiba, _____ de ______________ de _________ 

 

______________________________________________________________ 

Assinatura do Responsável Legal 

__________________________            ______________________________ 

Testemunha                         Pesquisadores responsáveis 
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ANEXO 1 – Ficha Clínica 

 
ANAMNESE 

 

Tempo da avaliação: (    ) Antes da competição (      ) Depois da competição       

 Data:___________  

 

Nome: ________________________________________________________________________________________ 

Etnia: (      ) Branco (      ) Preto (      ) Pardo (      ) Asiático (      ) Indígena 

Idade:________ Sexo (      ) Masculino  (      ) Feminino 

Ciclo menstrual: (    )Amenorreia (      ) Ciclo presente regular (      ) Ciclo presente irregular 

 

Anticoncepcional: (      ) Não  (      ) Sim 

Qual?_______________________________________________________ 

Escolaridade:  (      ) Fundamental (      ) Médio (      ) Superior 

Peso (Kg):___________________________    Altura:______________________ (não perguntar altura caso seja 

cadeirantes) 

Modalidade de competição: (    ) Natação     (    ) Halterofilismo       (    ) Atletismo

 Principal:______________________________ 

Se natação, tratamento da água da piscina de treinamento: (      ) clorada (      ) ozônio   (      ) sal     (      ) não 

sei 

Cadeirante: (      ) Não           (      ) Sim   

Protetor bucal (      ) Não (      ) Sim,               se sim    (      ) personalizado          (      ) comercial 

 

HISTÓRIA MÉDICA  

Classificação funcional: ______________________ 

QUESTIONÁRIO ALIMENTAR 

Uso de isotônico (      ) Não (      ) Sim  Qual? Em que frequência? 

_____________________________________________ 

Uso de suplementos (      )  Não (      ) Sim   Qual? 

______________________________________________________ 

(      ) Gel                             (      ) Cápsula                           (      ) Líquido 

 

LESÃO RELACIONADA AO TREINAMENTO  

(      ) Não (      ) Sim  se sim:  (   ) Muscular       (     ) Articular/Tendão      (     ) Ósseo 

Onde ?  ______________________________________________________      Frequência? 

________________________________________     

 

TRAUMA DENTOFACIAL PRÉVIO DURANTE O TREINAMENTO E OU COMPETIÇÃO? (você pode 

marcar mais de uma opção) 

(    ) Não      (    ) Sim  Quantas vezes?____________________ (     ) Dente      (     )Maxila    (    ) Mandíbula 

 

SAÚDE BUCAL 

Quantidade escovação/dia (      )1x dia (      )2xdia (      )3xdia 

Código do Atleta 
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Uso de fio dental (      ) Não      (      ) as vezes (      ) Sim  

Uso de bochecho (      ) Não (      ) Sim                  Frequência: 

_________________________________________________________________ 

Herpes labial  (      ) Não (      ) Sim   Frequência: 

________________________________________________________________________ 

Respirador bucal (      ) Não     (      ) Sim           (      ) Ambos  

___________________________________________________________ 

Range dente (      ) Não (      ) Sim     Acordado e/ou dormindo? 

____________________________________________________________ 

Aperta dente (      ) Não (      ) Sim      Acordado e/ou dormindo? ______________ 

Tem sensibilidade nos dentes quando bebe bebidas frias?  (     ) Não (      ) Sim      Se sim, (      ) dentes superiores     

(      ) dentes inferiores 

Dor no lado direito, lado esquerdo ou ambos os lados da face?  (      ) Nenhum   (      ) Direito   (      ) Esquerdo   (      ) 

Ambos 

Você poderia apontar as áreas aonde você sente dor? 

Lado Direito:  (      ) Nenhuma  (      ) Articulação      (      ) Músculos   (      ) Ambos 

Lado Esquerdo: (      ) Nenhuma  (      ) Articulação      (      ) Músculos   (      ) Ambos  

 
EXAME CLÍNICO 

 

pH salivar 

 

Mordida Aberta anterior: (   ) Ausente     (   ) Presente  

Selamento labial: (    ) Ausente     (    ) Presente  

Assimetria facial: (    ) Ausente     (    ) Presente (quando for maior que 4mm) 

Mordida Cruzada posterior (     ) Ausente       (      )Unilateral     (   ) Bilateral 

Classe de molar:  I (   )      II (   )       III (   ) 

Língua geográfica (      ) Não (      ) Sim          Língua fissurada (      ) Não (      ) Sim 
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Avaliar: CPOD – C (cariado), P (perdido), O (restaurado), recessão gengival (R), abfração (Af), abrasão (Ar), 

desgaste dentário (D), erosão (E) 

MAXILA 

18 28 

17 27 

16 26 

15 25 

14 24 

13 23 

12 22 

11 21 

MANDÍBULA 

38 48 

37 47 

36 46 

35 45 

34 44 

33 43 

32 42 

31 41 

 

História de trauma (escrever o número do dente ao lado) 

(      ) traumatismo tratado_________________________________________________________________ 

(      ) somente fratura de esmalte____________________________________________________________ 

(      ) fratura de esmalte e dentina___________________________________________________________ 

(      ) envolvimento pulpar_________________________________________________________________ 

(      ) dente perdido devido ao trauma ____________________________________________ 

(      ) dente escurecido por trauma ____________________________________________________________ 

Em caso de dentes traumatizados, o trauma ocorreu durante o treino ou competição? (      ) Não (      ) Sim     
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ANEXO 2 - STROBE Statement (Checklist of items that should be included in 

reports of). 
 

cross-sectional studies  
 

Item 

No 

Recommendation 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or 

the abstract 

(b) Provide in the abstract an informative and balanced summary of 

what was done and what was found 

Introduction 

Background/rational

e 

2 Explain the scientific background and rationale for the investigation 

being reported 

Objectives 3 State specific objectives, including any prespecified hypotheses 

Methods 

Study design 4 Present key elements of study design early in the paper 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection 

of participants 

Variables 7 Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods 

of assessment (measurement). Describe comparability of assessment 

methods if there is more than one group 

Bias 9 Describe any efforts to address potential sources of bias 

Study size 10 Explain how the study size was arrived at 

Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If 

applicable, describe which groupings were chosen and why 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding 

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) If applicable, describe analytical methods taking account of sampling 

strategy 

(e) Describe any sensitivity analyses 

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers 

potentially eligible, examined for eligibility, confirmed eligible, 

included in the study, completing follow-up, and analysed 

(b) Give reasons for non-participation at each stage 

(c) Consider use of a flow diagram 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, 

social) and information on exposures and potential confounders 

(b) Indicate number of participants with missing data for each variable 

of interest 

Outcome data 15* Report numbers of outcome events or summary measures 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 

estimates and their precision (eg, 95% confidence interval). Make clear 

which confounders were adjusted for and why they were included 

(b) Report category boundaries when continuous variables were 

categorized 

(c) If relevant, consider translating estimates of relative risk into 

absolute risk for a meaningful time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, 

and sensitivity analyses 
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Discussion 

Key results 18 Summarise key results with reference to study objectives 

Limitations 19 Discuss limitations of the study, taking into account sources of potential 

bias or imprecision. Discuss both direction and magnitude of any 

potential bias 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 

other relevant evidence 

Generalisability 21 Discuss the generalisability (external validity) of the study results 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 

article is based 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological 

background and published examples of transparent reporting. The STROBE checklist is best used in 

conjunction with this article (freely available on the Web sites of PLoS Medicine at 

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology 

at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-

statement.org. 

 

 

 


