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RESUMO 

A doença periodontal (DP) é uma doença inflamatória crônica multifatorial caracterizada 

pela destruição progressiva dos tecidos de suporte dos dentes causada por bactérias 

presentes no biofilme dentário. É um importante problema de saúde pública, com alta 

prevalência e pode prejudicar a qualidade de vida.  A DP pode afetar a atividade diária 

do indivíduo e, consequentemente, deteriorar sua qualidade de vida (QV) e impactar no 

bem-estar físico ou psicológico. Para-Atletas, são pessoas com deficiência que praticam 

atividade física a qual pode ser afetada pela presença de DP. Estudos têm sugerido DP 

afeta o desempenho de para-atletas. Este estudo objetivou investigar o impacto da DP em 

para-atletas brasileiros em três aspectos: i. na qualidade de vida relacionada à saúde bucal 

(QVRSB), ii. na ansiedade e iii. na qualidade do sono. Para tanto, esta tese foi estruturada 

em dois manuscritos:  

Manuscrito 1- Doença Periodontal e seu Impacto na Qualidade de Vida Relacionada à 

Saúde Bucal (QVRSB) em uma População de Para-Atletas Brasileiros. Neste artigo a foi 

composta por para-atletas brasileiros. Foi aplicada a versão validada para a língua 

portuguesa do Oral Health Impact Profile (OHIP-14) que investiga a QVRSB. O exame 

periodontal incluiu sondagem de todos os dentes para investigar sangramento e 

profundidade de sondagem. Os indivíduos foram alocados em quatro grupos: DP 

Ausente, DP Leve, Moderada ou Grave. Foram incluídos 106 para-atletas, 76 (71,7%) 

homens e 30 (28,3%) mulheres, com mediana de idade de 27 (IIQ, 23,33) anos. A doença 

periodontal foi observada em 79 indivíduos (prevalência de 74,5%), sendo a maioria 

homens, brancos (N=31, 39,2%) e com ensino médio (N=39, 50,6%). A maioria dos 

indivíduos com DP moderada ou grave possuía ensino médio ou superior (54,39% e 

54,55%, respectivamente). A QVRSB por meio do OHIP-14 mostrou que, quando a 

amostra foi separada em indivíduos com ou sem DP, os para-atletas não acometidos pela 

DP apresentaram um OHIP de 11 (5, 18) vs 9 (5, 14,5) obtido entre os para-atletas 

afetados pela DP, ou seja, a percepção da qualidade de vida relacionada à saúde bucal foi 

pior nos indivíduos não afetados pela DP. 

Manuscrito 2 - Estudo da Associação de Doença Periodontal, Ansiedade e Qualidade do 

Sono em uma População de Para-atletas Brasileiros. Este estudo transversal avaliou a 

qualidade do sono por meio do instrumento Sleep Assessment Quality (SAQ), validado 

para a língua portuguesa; para a ansiedade foi utilizado o Inventário de Ansiedade Traço-

Estado (IDATE-T). A amostra foi composta por 105 para-atletas, com idade média de 27 

anos; 75 homens (72,8%) e 28 mulheres (27,2%). Em relação aos níveis de ansiedade não 
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houve diferença entre para-atletas com ou sem DP. A maioria dos para-atletas de ambos 

os grupos não apresentou distúrbios do sono, embora a sonolência diurna excessiva tenha 

sido significativamente associada à DP. A prevalência de DP em para-atletas brasileiros 

foi elevada, mas sem correlação com ansiedade ou distúrbios do sono. 

 

Palavras-Chave: Doença Periodontal, Para-atletas, Qualidade de Vida, Qualidade do 

Sono, Ansiedade. 
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Abstract 

Periodontal disease (PD) is a multifactorial chronic inflammatory disease characterized 

by the progressive destruction of tooth-supporting tissues caused by bacteria in dental 

biofilm. It is a significant public health problem with high prevalence and can harm the 

quality of life. PD can affect an individual's daily activity and, consequently, deteriorate 

their quality of life (QoL) and impact physical or psychological well-being. Para-athletes 

are people with disabilities who practice physical activity, which may be affected by PD. 

Studies have suggested PD affects the performance of para-athletes. This study aimed to 

investigate the impact of PD on Brazilian para-athletes in three aspects: i. in oral health-

related quality of life (HRQoL), ii. in anxiety, and iii. in sleep quality. So, this thesis was 

structured into two manuscripts: 

Manuscript 1- Periodontal Disease and its Impact on Oral Health-Related Quality of Life 

(OHRQoL) in a Population of Brazilian Para-Athletes. This article was composed of 

Brazilian para-athletes. The validated Portuguese version of the Oral Health Impact 

Profile (OHIP-14) was applied to investigate OHRQoL. Periodontal examination 

included probing of all teeth to investigate bleeding and probing depth. Individuals were 

allocated into four groups: Absent PD, Mild, Moderate, or Severe PD. One hundred six 

para-athletes were included, 76 (71.7%) men and 30 (28.3%) women, with a median age 

of 27 (IIQ, 23.33) years. Periodontal disease was observed in 79 individuals (prevalence 

of 74.5%), the majority being men, white (N=31, 39.2%), and with high school education 

(N=39, 50.6%). The majority of individuals with moderate or severe PD had secondary 

or higher education (54.39% and 54.55%, respectively). OHRQoL using the OHIP-14 

showed that, when the sample was separated into individuals with or without PD, para-

athletes not affected by PD had an OHIP of 11 (5, 18) vs. 9 (5, 14.5) obtained among 

para-athletes affected by PD, that is, the perception of quality of life-related to oral health 

was worse in individuals not affected by PD. 

Manuscript 2 - Study of the Association of Periodontal Disease, Anxiety, and Sleep 

Quality in a Population of Brazilian Para-athletes. This cross-sectional study assessed 

sleep quality using the Sleep Assessment Quality (SAQ) instrument, validated for the 

Portuguese language; the State-Trait Anxiety Inventory (STAI-T) was used for anxiety. 

The sample consisted of 105 para-athletes, with an average age of 27 years; 75 men 

(72.8%) and 28 women (27.2%). Regarding anxiety levels, there was no difference 

between para-athletes with or without PD. The majority of para-athletes in both groups 

did not experience sleep disturbances, although excessive daytime sleepiness was 
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significantly associated with PD. The prevalence of PD in Brazilian para-athletes was 

high but without correlation with anxiety or sleep disorders. 

 

Keywords: Periodontal Disease, Para-athletes, Quality of Life, Quality of Sleep, Anxiety. 
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ABSTRACT 

 

INTRODUCTION: Periodontal disease (PD) is a chronic multifactorial inflammatory 

disease characterized by the progressive destruction of the tooth-supporting apparatus 

associated with dysbiotic dental plaque biofilm. Periodontitis is a significant public health 

problem with high prevalence and can impair the quality of life. Furthermore, a 

disproportionately high PD affects individuals with functional disability, perhaps because 

people with limited activity are also less likely to visit a dentist. DP may affect the 

individual's daily activity and, consequently, deteriorate their quality of life (QoL) and 

impact physically or psychological well-being. OBJECTIVE: The study aimed to 

investigate the impact of PD over the different domains of the OHIP-14 and their impact 

on oral health-related quality of life among Brazilian Para-athletes. METHODS: The 

sample was composed by Brazilians para-athletes who were housed at the Brazilian 

Paralympic Training Center in São Paulo, São Paulo, Brazil. Data collection included 

questions regarding age, gender, education and sport practiced and were collected through 

a face-to-face interview. Was applied the Brazilian version of the OHIP-14, witch higher 

scores indicate a greater negative impact on oral health-related quality of life (OHRQoL). 

The periodontal examination included probing of all teeth in order to investigate bleeding 

and depth. According to the protocol, the individuals were allocated into four groups: 

Periodontal disease absent, Periodontal disease mild, moderate or severe. RESULTS: A 

total of 106 para-athletes were included: 76 (71.7%) male and 30 (28.3%) female, with a 

median age of 27 (AIQ, 23.33) years. Periodontal disease was observed in 79 individuals, 

i.e., the prevalence of PD in the studied population was 74.5%, most of them white male 

(N=31, 39.2%) and that have high school (N=39, 50.6%). Most individuals with moderate 

or severe PD had high school or college (54.39% and 54.55%, respectively). The 

OHRQoL using OHIP-14 showed that, when the sample was separated into individuals 

with or without PD, para-athletes not affected by PD showed an OHIP of 11 (5, 18) vs 9 

(5, 14.5) obtained among para-athletes affected by PD, i.e., the perception of the quality 

of life reported to oral health was worse in individuals not affected by PD. 

CONCLUSION: In the population of the studied para-athletes, the prevalence of PD was 

high, although this condition does not significantly impact the perception of OHRQoL.  

 

KEYWORDS:  Periodontal disease, Para-athletes, Quality of life  
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INTRODUCTION 

 

Oral diseases are a major public problem globally because affect an estimated 3 

to 5 billion people worldwide (The Lancet, 2019), which causes severe economic and 

social problems that significantly deteriorate the quality of life of those affected (Peres et 

al., 2019), however, tooth loss and decay, cancers, and periodontal disease (PD), the most 

prevalent oral diseases, are preventable (Peres et al., 2019). Concerning to PD, it is a 

condition that have been investigated for several decades, especially because of their 

association with systemic diseases such as cardiovascular, respiratory, endocrine, 

musculoskeletal, and reproductive system related abnormalities (John et al., 2016). 

Severe chronic periodontitis affected 7.4% of the global population in 2015 (Kassebaum 

et al., 2017). 

A disproportionately high PD affects individuals with functional disability, 

perhaps because people with limited activity are also less likely to visit a dentist or 

because these people live in families whose members have lower preventive care because 

of the difficulty of the family to access the dental service (Bershadsky et al., 2012) 

PD is a chronic multifactorial inflammatory disease characterized by the 

progressive destruction of the tooth-supporting apparatus associated with dysbiotic dental 

plaque biofilm (Papapanou et al., 2018; Sanz et al., 2020). The loss of periodontal tissue 

support is the primary sign that is manifested through clinical attachment loss, alveolar 

bone loss radiographically evidenced, the presence of periodontal pocketing, and gingival 

bleeding.  Periodontitis is a significant public health problem with high prevalence and, 

because it may lead to tooth loss, can impair the quality of life (Locker, 1988; 

Papapanou et al., 2018; Sanz et al., 2020) and it is responsible for a substantial proportion 

of edentulism and masticatory dysfunction, resulting in high dental care costs and has a 

plausible negative impact on general health (Papapanou et al., 2018; Sanz et al., 2020). 

Severe chronic periodontitis affected 7.4% of the global population in 2015 

(Kassebaum et al., 2017). 

Clearly, DP could be influenced by many personal, social e economic inequalities, 

cultural, and local factors (Abreu et al., 2021), and in higher or lower degrees, DP may 

affect the individual's daily activity and, consequently, deteriorate his or her quality of 

life (QoL) and impact physically or psychological well-being (Locker 1988, Needleman 

et al., 2004; Jansson et al., 2014, Papanou et al., 2018, Gamonal et al., 2020). Despite the 

measurement of perception of impact on QoL is subjective, there is an important tool that 
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could be used to measure the oral health-related quality of life (OHRQoL): the Oral 

Health Impact Profile questionnaire in its short form (OHIP-14) that was developed by 

Slade and Spencer in 1994. It is a self-administered instrument that evaluates the 

disability and discomfort due to oral conditions. Moreover, several studies have 

demonstrated that OHRQoL could be associated to oral diseases.   

This information raises our study hypothesis: could PD be associated with worse 

perceptions of quality of life associated with oral health? So, the study aimed to 

investigate the impact of PD over the different domains of the OHIP-14 and their impact 

on oral health-related quality of life among Brazilian Para-athletes. 

 

 

METHODS 

 

Ethical Approval, Type of Study, and Sampling 

This cross-sectional study was approved by the local Ethics and Research 

Committee (#3,261,377) following resolution 466/12 of the National Health 

Commission, and it was prepared according to the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) checklist (Vandenbroucke et al., 

2007). The sample was composed of a non-probabilistic convenience sampling of 

Brazilian para-athletes who were housed at the Brazilian Paralympic Training Center in 

São Paulo (São Paulo, Brazil), who practiced athletics, swimming and weightlifting. 

Appropriate written informed consent was obtained from all participants and/or legal 

guardians. Participants who were using any anxiolytics, anticonvulsants, or 

antidepressants were excluded from the study. Additional exclusion criteria were having 

a diagnosis of mental disorder or severe intellectual disability that did not enable them to 

understand and answer a questionnaire or were unable to perform the oral examination. 

 

Data Collection 

Non-clinical data  

Data collection was designed and conducted by dentists from Positivo Universtiy 

(Curitiba, Brazil). Demographic data included questions regarding age, gender, education 

and sport practiced and were collected through a face-to-face interview.  Other 

information regarding inclusion of the para-athlete in the competition was determined by 
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the Brazilian Paralympic Committee according to International Standard for Eligible 

Impairments guidelines (IPC, 2020).  

The Brazilian version of the OHIP-14 tool, validated by Almeida et al. (2004), 

was applied. This instrument has questions that can be answered based on the 5-point 

Likert scale (0 = never, 1 = hardly ever, 2 = occasionally, 3 = fairly often, and 4 = very 

often). These 14 questions are divided into seven dimensions (two questions per domain): 

functional limitation (questions 1 and 2), physical pain (questions 3 and 4), psychological 

discomfort (questions 5 and 6), physical disability (questions 7 and 8), psychological 

disability (questions 9 and 10), social disability 20 (questions 11 and 12), and handicap 

(questions 13 and 14).  

The participants were asked about how they had frequently experienced any of the 

problems during the last year. The scores were calculated by summing the points of the 

answers to each question (Allen & Locker, 1997). The total score ranged from 0 to 56 

and could be presented in absolute values or by mean for each domain. Higher scores 

indicate a greater negative impact on OHRQoL (Allen & Locker, 1997; Slade, 1997; 

Oliveira & Nadanovsky, 2005). The total OHIP-14 item scores comprising all levels of 

response made up a measure of severity of adverse impacts caused by PD were 

categorized into none (0–4), little (5–9), moderate (10–14), great (15–19) and extreme (≥ 

20) (Okunseri et al., 2005). The OHIP-14 value for each of its seven dimensions was also 

analyzed separately. 

 

Clinical data collection 

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

oral examination. The trainee process was coordinated by an experienced examiner in 

epidemiological surveys (Gold-Standard) who guided the conduct of the theoretical and 

practical training steps, and eventual disagreements in any clinical point identification 

were resolved by discussion. Kappa value after calibration was higher than 0.90, 

indicating high data reproducibility. The examination was conducted with the para-

athletes seated in a chair, using natural light, tongue depressors, and gauze.  To diagnose 

the periodontal condition, the classification established by Eke et al. (2020) was used.  

According this criterion, all teeth, in 6 sites each (mesio-buccal, buccal, disto-

buccal, mesio-lingual/palatal, lingual/palatal, disto-lingual/palatal), were probing in order 

to investigate depth, bleeding and bone loss. According to this protocol, the individuals 
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were allocated into four groups: Periodontal disease absent, Periodontal disease mild, 

moderate or severe. The criteria for classification are described in table 1. 

 

Table 1 – Periodontal disease classification criteria according to Eke et al. (2020). 

Periodontal Disease  Classification criteria 

 

Severe 

At least 2 interproximal sites with loss ≥ 6mm in different teeth 

AND 

At least 1 interproximal site with ≥ 5mm probing depth 

 

Moderate 

At least 2 interproximal sites with loss ≥ 4mm on different teeth 

OR 

At least 2 interproximal sites with >=5mm probing depth on different teeth 

 

 

Mild 

At least 2 interproximal sites with loss ≥ 3mm 

AND 

At least 2 interproximal sites with ≥ 4mm probing depth on different teeth 

OR 

At least 1 site with ≥ 5mm probing depth 

Absent Measurements below mild grade 

 

All participants who had clinical records of treatment of periodontal disease in the 

weeks prior to the examination were excluded from the research. In case of doubt 

concerning diagnosis, the individual was excluded from the study. 

 

Statistical analysis 

 Quantitative variables were described using median and interquartile range 

(AIQ), while qualitative variables were described using absolute and relative frequencies. 

To compare individuals according to the presence of periodontal disease and according 

to criteria classification, the chi-square or Fisher's exact tests were used for qualitative 

variables, and the Wilcoxon rank sum test (for presence and absence) and Kruskal-Wallis 

test (for different severity classes) for quantitative variables. All analyzes were performed 

using the R software, considering a p value of less than 0.05 as statistically significant.

  

 

RESULTS 

 

A total of 106 para-athletes were included: 76 (71.7%) male and 30 (28.3%) 

female, with a median age of 27 (AIQ, 23.33) years. Regarding ethnicity, 41 para-athletes 

(38%) declared themselves to be white; 30 (28.3%) black; 33 (31.2%) brown; 01 (0.9%) 

declared to be yellow, and another one (0.9%) was indigenous. Concerning the 
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educational level of the participating para-athletes, half declared having high school 

(n=51; 50.5%), 41 (40.6%) said they had attended college, and 9 (8.9%) para-athletes had 

elementary school (8.9%). Five individuals chose not to declare their education. 

Periodontal disease was observed in 79 individuals, i.e., the prevalence of PD in the 

studied population was 74.5%, most of them white male (N=31, 39.2%) and that have 

high school (N=39, 50.6%). Data distribution of demographic variables and periodontal 

disease are shown in table 2. 

  

 

Table 2 - Demographic characteristics of study population and frequency of PD (N= 

106*). 

Characteristics N = 1011 

Sex  

Female 30 (28.3%) 

Male 76 (71.7%) 

Age (years) 27 (23, 33) 

Ethnicity  

White 41 (38.7%) 

Black 30 (28.3%) 

Brown  33 (31.2%) 

Indigenous 1 (0.9%) 

Yellow 1 (0.9%) 

Education  

Elementary school   9 (8.9%) 

High school 51 (50.5%) 

College 41 (40.6%) 

Periodontal Disease   

             Absent 

             Mild 

             Moderate 

             Severe 

27 (25.5%) 

9 (8.5%) 

58 (54.7%) 

12 (11.3%) 
1n (%); Median (AIQ) 

*  Five individuals chose not to declare their education. 

 

 

Regarding PD distribution between sex and ethnicity, white men were the 

individuals who presented the most PD, however, without statistical significance. Most 

individuals with moderate or severe PD had high school or college (54.39% and 54.55%, 

respectively). Interestingly, PD was significantly more prevalent in better-educated 

individuals (p= 0.005). There was no significant influence of athletes' gender, age, and 

ethnicity on periodontal disease levels (p> 0.05). Data are showed in table 3. 
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Table 3 – Distribution of sociodemographic variables considering the absence and 

presence of PD (mild, moderate or severe). 

Characteristics 
Yes (74.5%) 

N = 791 
No (26.5%) 

N= 271 
 

Valor p2  
  mild Moderate severe 

Sex       0.612 

     Female 1 (11.11%) 16 (27.59%)  4 (33.33%)  9 (33.30%)   

     Male 8 (88.89%) 42 (72.41%)  8 (66.67%)   18 (66.70%)   

Age (years) 33 (33, 35)  27 (23, 32.75) 25.5 (23, 27.5) 27 (23.5, 32) 0.364 

Ethnicity        0.557 

     White 5 (55.56%) 23 (39.66%) 3 (25.00%) 10 (37.03%)   

     Black 2 (22.22%) 17 (29.31%) 4 (33.33%) 7 (25.94%)   

     Brown  1 (11.11%) 17 (29.31%) 5 (41.67%) 10 (37.03%)   

     Indigenous 1 (11.11%) 0 (0.00%) 0 (0.00%) 0 (0.00%)   

     Yellow 0 (0.00%) 1 (1.72%) 0 (0.00%) 0 (0.00%)   

Education N = 77     N = 24  0.005 

 Elementary school   2 (22.22%) 3 (5.26%) 4 (36.36%) 0 (0.00%)   

  High school 2 (22.22%) 31 (54.39%) 6 (54.55%) 12 (50.00%)   

 College 5 (55.56%) 23 (40.35%) 1 (9.09%) 12 (50.00%)   

1n (%); Mediana (AIQ) 

2 Chi-square test of independence; Fisher's exact test. Kruskal-Wallis test. 

      
 

Next, we evaluated the oral health-related quality of life (OHRQoL) using OHIP-

14 for each of its seven dimensions. In the all sample, the median of the OHIP value was 

9.00 (5, 15) and classified as little adverse impacts.  When the sample was separated into 

individuals with or without PD, para-athletes not affected by PD showed an OHIP of 11 

(5, 18) vs 9 (5, 14.5) obtained among para-athletes affected by PD, i.e., the perception of 

the quality of life reported to oral health was worse in individuals not affected by PD. In 

this case, 11(5,18) means a value that represents a moderate adverse impact on their health 

perception. However, there was no significant difference regarding the median overall 

OHIP score between para-athletes affected and not affected by PD, except in domain 4 

(Physical disability) [0.00 (AIQ, 0.00-1.00) vs.1.00 (AIQ,0.00, 3.00)], table 4. 
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Table 4 - OHRQoL perceived in each domain from OHIP-14 among para-athletes 

affected or not by PD (N=106). 

 Periodontal Disease Valor p2 

Características Sim, N = 791 Não, N = 271 Valor p2 

General OHIP-14 9 (5, 14.5) 11 (5, 18) 0.424 

1 Functional limitation 1.00 (0.00, 2.00) 1.00 (0.00, 2.00) 0.811 

2 Physical pain 1.00 (0.00, 2.00) 1.00 (0.00, 4.00) 0.565 

3 Psychological discomfort 2.00 (0.50, 4.00) 3.00 (2.00, 4.50) 0.423 

4 Physical disability 0.00 (0.00, 1.00) 1.00 (0.00, 3.00) 0.016 

5 Psychological disability 1.00 (0.00, 2.00) 1.00 (0.00, 3.00) 0.733 

6 Social disability 2.00 (0.00, 3.00) 2.00 (0.00, 3.00) 0.498 

7 Handicap 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.648 
1Mediana (AIQ) 
2Teste de soma de postos de Wilcoxon 

 

 

Considering the different levels of severity of the disease, there was no difference 

when comparing the overall OHIP score [Mild = 7.00 (AIQ, 6.00, 8.00); Moderate = 9.00 

(AIQ, 4.00, 15.00); Severe = 11.50 (AIQ, 8.75, 15.25); Absence = 11.00 (AIQ, 5.00, 

18.00); p = 0.442] and in none of the seven OHIP domains. 
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Table 5 - OHRQoL perceived in each domain from OHIP-14 among para-atheltes considering the absence and presence of PD (mild, 

moderate or severe). 

Características Yes, N = 791 No, N = 271 Valor p2 

 Mild, N = 9 
Moderated,  

N = 58 

Severe,  

N = 12 
  

General OHIP-14 7.00 (6.00, 8.00) 9.00 (4.00, 15.00) 11.50 (8.75, 15.25) 11.00 (5.00, 18.00) 0.442 

1 Functional limitation 0.00 (0.00, 1.00) 0.50 (0.00, 2.00) 2.00 (0.75, 2.25) 1.00 (0.00, 2.00) 0.185 

2 Physical pain 1.00 (1.00, 3.00) 1.00 (0.00, 2.00) 2.00 (0.00, 4.00) 1.00 (0.00, 4.00) 0.789 

3 Psychological discomfort 2.00 (1.00, 3.00) 2.50 (0.00, 4.00) 2.50 (1.75, 3.50) 3.00 (2.00, 4.50) 0.693 

4 Physical disability 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.00 (0.00, 1.25) 1.00 (0.00, 3.00) 0.113 

5 Psychological disability 1.00 (1.00, 2.00) 2.00 (0.00, 2.00) 1.00 (0.00, 2.00) 1.00 (0.00, 3.00) 0.928 

6 Social disability 1.00 (0.00, 2.00) 1.00 (0.00, 3.00) 2.00 (0.00, 3.00) 2.00 (0.00, 3.00) 0.680 

7 Handicap 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.50 (0.00, 2.00) 0.00 (0.00, 1.00) 0.631 

1Median (AIQ) 

2Teste de Kruskal-Wallis 
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DISCUSSION 

 

This cross-sectional study aimed to investigate the impact of PD on oral health-

related quality of life among Brazilian para-athletes. Surprisingly, the main results reveal 

no connection between PD and their impact on the studied population's oral health-related 

quality of life. However, it allows some essential insights into specific aspects to discern 

and understand what the results obtained represent. 

Firstly, the diagnosis of PD was estimated following golden standard protocols 

and carried out by specialists in periodontology, which is a strength of the study. In this 

sense, the observed presence of PD was high prevalence: almost 75% of the individuals 

examined had PD, and 11.3% were diagnosed with severe PD. These data are worrying 

and once showed higher PD prevalence in a relatively young population. Interestingly, it 

is a population of high-performance para-athletes training for an important competition.  

Although the literature reveals conflicting findings on the PD prevalence worldwide, 75% 

is higher than related by many other studies. This PD prevalence could be explained by 

been a “silent disease”, that is difficult to prevent (Chen et al, 2022).  

The sample was composed of a group without an advanced physical limitation. 

Nevertheless, we understand that it needs to be compared with other populations of para-

athletes, so we reviewed the literature looking for information on the oral health of para-

athletes. Some studies have already shown that the periodontal health of this population 

could be better. Higher prevalence of periodontal problems that include gingival disease, 

gingivitis, and PD are common (López del Valle et al., 2007; Oredugba & Perlman, 2010; 

Schulte et al., 2011; Fernandez et al., 2012; Leroy et al., 2012; Marks et al., 2015; 

Fernandez et al., 2015; Pradhan et al., 2019; Kragt et al., 2019; Botelho et al., 2021), and 

its prevalence varied between 28% (Gray et al., 2019) and 70% (Fernandez Rojas et al., 

2016).  

Surprisingly, the literature review reveals that other populations of elite athletes 

have deficient oral health despite the continuing dental support offered to athletes. 

Needleman et al. (2013), Needleman et al. (2016), and Botelho et al. (2021) have reported 

a prevalence of periodontitis in athletes ranging from 5% to 41%. This significant 

variation seems to be due to a lack of standardization of the criteria used for gingival and 

periodontal evaluation. However, among the analyzed articles, gingival problems are the 

most cited. As far as we know, the prevalence of PD found in our sample group is only 

similar to the Gallagher et al, 2018 study that found gingival bleeding on probing and the 
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presence of calculus in 77.0% of UK elite athletes. However, the age group of the 

population they examined was higher, i.e., in our study, the prevalence of PD was higher 

in a younger population, which is worrying. In this sense, further studies must be 

conducted to investigate the impact of PD on the performance of these para-athletes and 

to ensure that they are fully healthy during competitions. 

Besides age, ethnicity and education level are also essential predictors of the 

prevalence of PD (Alqahtani et al., 2022). In our study, again, the results were discrepant: 

para-athletes of white ethnicity and with a higher level of education had a higher 

prevalence of PD. Regarding ethnicity, a Brazilian study previously showed that the risk 

factors for all outcomes of periodontal diseases were male gender and self-perceived color 

of non-white skin (Bomfim et al., 2018). Another contradictory finding in our study is 

that most of the individuals with moderate or severe PD were white males with higher 

education, disagreeing with literature that observed PD more prevalent in non-white 

people with lower education (Suzuki, 2017; Freitag-Wolf et al., 2021). 

Interestingly, in the evaluated population, PD, although present, does not appear 

to be perceived as having a negative impact. In fact, a surprising finding was that 

OHRQoL in para-athletes without PD was worse than that of para-athletes with PD. Para-

athletes with periodontal disease obtained a score of 9.0, while para-athletes without PD 

presented a score of 11.0, that is, while the first group revealed a little adverse impact, the 

second one revealed a moderate adverse impact. In this regard, a crucial question 

emerges: How do people with a critical oral pathology say they do not think this condition 

affects their quality of life? 

In our opinion, the main point that must be considered is that the population 

assessed is a population with some physical limitation or disability that, in their 

perception, is more important than PD. The fact that PD is a "silent disease" can allow 

the progress of the disease without the individual's knowledge and without impacting the 

quality of life. Many para-athlets showed other oral conditions that can cause oral pain 

such as temporomandibular dysfunction, caries, and endodontics). This fact could affect 

the OHIP, showing a higher score and explaining the higher score in para-athletes without 

PD. In fact, looking at the scores obtained for the OHQoL, the observed value of 9.0 is 

well below those observed for other PD populations. Mishra et al. (2023) showed that the 

negative impact on OHRQoL was highest in patients with PD, and the observed value 

was 18.0, equivalent to a severe adverse impact on the perception of quality of life. 

Previously, a systematic review showed evidence for an association between clinically 



 

25 

 

diagnosed PDs and a more significant impact on OHRQoL. This same study reveals that 

PD should not be considered a silent disease due to its negative impact on people's QoL 

(Buset et al., 2016). 

Another approach to explain the perception regarding their oral health for this 

population is that, in some way, it is secondary to the more significant problem they face. 

All examined para-athletes had some functional disability, i.e., any limitation in activity 

that involves disruptions of normal functioning of movement, vision, hearing, or social 

relationships and interactions that seriously compromise the ability to maintain adequate 

oral health. The observation that the prevalence of PD in people with functional disability 

is high has already been described in the study by Suzuki (2017). However, to the best of 

our knowledge, our study is the first to report that PD in para-athletes who, in turn, people 

with functional disability realize that their oral health does not significantly impact their 

quality of life. This observation is new once patients with chronic periodontitis often had 

worse OHRQoL (Levin et al., 2018; Dikilitaş et al., 2023). 

Finally, this study had limitations. One of them is the absence of a control group 

with periodontal disease but without disability. Our research group is working in this 

sense. Nevertheless, given the limitations, our findings suggest that OHRQoL in para-

athletes is perceived more mildly by people with disabilities. Furthermore, the high 

prevalence of PD in this population suggests that further intervention is needed to improve 

oral health among minority populations. 

 

 

CONCLUSION 

 

In the population of the studied para-athletes, the prevalence of PD was high, 

although this condition does not significantly impact the perception of OHRQoL. 

However, it is essential to consider implementing continuing oral health support for the 

para-athletes in the face of observed poor oral health. 
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ABSTRACT 

 

INTRODUCTION: Para-Athletes, or Special Olympic Athletes, or Paralympics athletes 

refers to athletes with disabilities who compete in official competitions. Without a doubt, 

practicing sports brings significant benefits to the health of athletes, improving their 

physiological and psychological balance and mental well-being. In this sense, several 

studies have suggested that oral health affects athletes performance. Among the oral 

diseases that can affect the general health is Periodontal Disease (PD). PD can 

significantly deteriorate the Quality of Life (QoL) of those affected. Once PD impacts 

physical or psychological well-being and could be influenced by many personal and 

social factors, this study aims to investigate whether the severity of periodontal disease 

may be associated with anxiety traits and sleep disorders in a population of Brazilian 

Para-athletes. METHODS: This cross-sectional study was composed of a non-

probabilistic convenience sampling of Brazilian para-athletes who were housed at the 

Brazilian Paralympic Training Center in São Paulo, São Paulo, Brazil. Demographic data 

included questions regarding age, gender, education and sport practiced and were 

collected through a face-to-face interview.  To assess sleep quality, was used the Sleep 

Assessment Quality (SAQ) questionnaire, validated for the portuguese language, and for 

anxiety was used the State-Trait Anxiety Inventory (STAI), the trait anxiety part (STAI-

T), which evaluates personality. The periodontal examination included probing of all 

teeth in order to investigate bleeding and depth. According to the protocol, the individuals 

were allocated into four groups: Periodontal disease absent, Periodontal disease mild, 

moderate or severe. RESULTS: The sample was composed of 105 para-athletes, with a 

mean age of 27.0 years old; 75 males (72.8%) and 28 females (27.2%). The prevalence 

of PD was 75.7%, most of them with significantly more moderate or severe PD. 

Regarding anxiety levels there are no difference between para-athletes with or without 

PD. The majority of para-athletes of both groups did not present sleep disorders, although 

excessive daytime sleepiness was significantly associated with PD. CONCLUSION: 

Considering the limitations, this study found that the prevalence of PD in Brazilian para-

athletes was high but without correlation with anxiety or sleep disorders. 

 

KEYWORDS: Periodontal disease, Para-athletes, Sleep, Anxiety  
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INTRODUCTION  

 

Para-Athletes, or Special Olympic Athletes, or Paralympics athletes refers to 

athletes with disabilities who compete in official competitions, i.e., high-performance 

athletes, but,  in fact, the term Paralympic athletes, used by the International Paralympic 

Committee, is used for individuals with disabilities who compete in recreational, 

collegiate, and / or official competitions, regardless of the level of competition (Tweedy 

& Vanlandewijck, 2011; Tweedy et al., 2014; Ravensbergen et al., 2016). In Brazil, 

Paralympic athletes are recruited at municipal, state, or regional events organized by the 

Brazilian Paralympic Committee, which brings together thousands of para-athletes with 

physical or intellectual disabilities. These events are part of a tremendous collective effort 

to include these para-athletes in society, provide them with physical and mental well-

being, and recruit individuals who can become high-performance para-athletes. 

Without a doubt, practicing sports brings significant benefits to the health of 

athletes, improving their physiological and psychological balance and mental well-being, 

and increasing self-confidence, self-acceptance, respect, equality, and contributing to 

interpersonal relationships (McConkey et al., 2013; Shapiro & Malone, 2016). In this 

sense, several studies have suggested that oral health affects athletes' performance 

(Locker, 1988; Cullinan & Seimour, 2013) and that different mechanisms may be 

involved in this association, including painful and inflammatory stimuli arising from oral 

diseases that are often reported in athletes (Ashley et al., 2015) directly interfering with 

the individual's quality of life (QoL) (Piccininni & Façal, 2005). 

The most prevalent neuropsychiatric disorders (NPDs) are anxiety and depression, 

with an estimated 264 million people living with anxiety and 322 million with depression, 

according to the World Health Organization (WHO) in 2015. Periodontal disease (PD) 

has a multifactorial etiology, and dysbiotic dental biofilms play a significant role in the 

initiation and progression of the disease (Kwon et al., 2021). Some studies are associating 

the inflammatory mechanism with neuropsychiatric disorders (NPDs), including anxiety. 

However, the exact mechanism that can affect it is under investigation, but the microbiota 

is a potential evidence contributing to neuroinflammation via circulating endotoxins 

(Heumann et al, 2002; Arango et al, 2021). The presence of endotoxins in the circulation, 

coming by oral and intestinal mucosa, can result in an inflammatory cascade in the central 

nervous system (CNS) (Severance et al, 2012) 
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Among the oral diseases that can affect the general health is PD. PD can 

significantly deteriorate the QoL of those affected (Peres et al., 2019). PD is a chronic 

multifactorial inflammatory disease characterized by the progressive destruction of the 

tooth-supporting apparatus associated with dysbiotic dental plaque biofilm (Papapanou 

et al., 2018; Sanz et al., 2020) and is a significant public health problem with high 

prevalence (Locker, 1988; Sanz et al., 2020). PD could deteriorate the QoL of the affected 

individuals (Locker, 1988; Needleman et al., 2004; Jansson et al., 2014; Gamonal et al., 

2020; Abreu et al., 2021). Once PD impacts physical or psychological well-being and 

could be influenced by many personal and social factors (Abreu et al., 2021), this study 

aims to investigate whether the severity of periodontal disease may be associated with 

anxiety traits and sleep disorders in a population of Brazilian Para-Athletes. 

 

METHODS 

 

Ethical Approval, Type of Study, and Sampling 

This cross-sectional study was approved by the local Ethics and Research 

Committee (#3,261,377) following resolution 466/12 of the National Health 

Commission, and it was prepared according to the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) checklist (Vandenbroucke et al., 

2007). The sample was composed of a non-probabilistic convenience sampling of 

Brazilian para-athletes who were housed at the Brazilian Paralympic Training Center in 

São Paulo (São Paulo, Brazil), who practiced athletics, swimming and weightlifting. 

Appropriate written informed consent was obtained from all participants and/or legal 

guardians. Participants who were using any anxiolytics, anticonvulsants, or 

antidepressants were excluded from the study. Additional exclusion criteria were having 

a diagnosis of mental disorder or severe intellectual disability that did not enable them to 

understand and answer a questionnaire or were unable to perform the oral examination. 

 

Data Collection 

Non-clinical data  

Demographic data included questions regarding age, gender, education and sport 

practiced and were collected through a face-to-face interview.  Other information 

regarding inclusion of the para-athlete in the competition was determined by the Brazilian 
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Paralympic Committee according to International Standard for Eligible Impairments 

guidelines (IPC, 2020). 

  

Sleep Quality Assessment 

To assess sleep quality, the structured Sleep Assessment Quality (SAQ) 

questionnaire, validated for the portuguese language, was used (Oliveira et al., 2015). 

This questionnaire contains questions about psychosocial, behavioral, demographic 

variables related to sleep quality and was tested in a previous pilot project. The SAQ is a 

questionnaire that has 13 questions where the answers can be validated with scores from 

0 to 4, being scored as follows: 4= always, 3= often, 2= sometimes, 1= rarely and 0= 

never, and the sum of the answers scores classifies the patients when the absence or 

presence of sleep disorder. For each domain a value is assigned that classifies it as with 

or without the disorder and for the general SAQ, it is considered that individuals with a 

total score from 0 to 16 points are classified as "no sleep disorder" and with a score greater 

than 16 points “with sleep disturbance”. The cutoff values for each domain are shown in 

table 1. According to the SAQ, individuals were divided into groups with or without sleep 

disorders. 

 

Table 1 Details of the domains evaluated in the Sleep Assessment Quality (SAQ) and 

composition of the general SAQ. 

Domains 

(1, 2,3,4,5,6) 

Outcome 

(cut-off score) 

Questions 

 

1) Insomnia 

 

Present: > 10 points 

Absent: ≤ 10 points 

Difficulty sleeping (1) 

Slept for less than five hours (2) 

Slept for over nine hours (3) 

2) Sleep Time Disorders Present: > 3 points 

Absent: ≤ 3 points 

Woke up repeatedly during the night (4) 

Nightmares, or wake up scared or 

whimpering (8) 

3) Sleep apnea 

 

Present: > 2 points 

Absent: ≤ 2 points  

Snored very loudly (5) 

Interruptions in breathing during sleep (6) 

4) Restlessness 

 

Present: > 2 points 

Absent: ≤ 2 points 

Restless during sleep (7) 

5) Nonrestorative sleep 

 

Present: > 5 points 

Absent: ≤ 5 points 

Get up before desired time (9) 

Get up not feeling rested (10) 

Lift with pain or stiffness (11) 

6) Excessive daytime sleepiness Present: > 3 points 

Absent: ≤ 3 points 

Falls asleep when sitting (12) 

Fall asleep when doing something (13) 

General SAQ (Sleep Disorder)           Present: > 16 points                              

                                                               Absent: ≤ 16 points 
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Anxiety Evaluation 

The anxiety was assessed according to the State-Trait Anxiety Inventory (STAI), 

the trait anxiety part (STAI-T), which evaluates personality are composed by 20 questions 

(Spielberg and Lushene, 1970). The four response categories for trait anxiety questions 

are 1 (almost never), 2 (sometimes), 3 (frequently), and 4 (almost always). The scores for 

each scale varied from 20 to 80 with distinct counts, in which higher scores indicated 

higher anxiety. The scales were validated by Gorenstein & Andrade (1996). Individuals 

were classified as low anxiety, with scores <33; moderate anxiety with scores between 

34 and 49; and as high anxiety with scores >50. The classifications for trait anxiety are 

relatively stable, whereas the classifications for state anxiety can vary rapidly as a 

function of anxiogenic stimuli. The total score for each part was calculated by summing 

the score for all 20 items and was used to categorize participants as having mild anxiety 

(20–30 points), moderate anxiety (31–49 points), or severe anxiety (≥ 50 points). 

 

Clinical data collection 

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

oral examination. The trainee process was coordinated by an experienced examiner in 

epidemiological surveys (Gold-Standard) who guided the conduct of the theoretical and 

practical training steps, and eventual disagreements in any clinical point identification 

were resolved by discussion. Kappa value after calibration was higher than 0.90, 

indicating high data reproducibility. The examination was conducted with the para-

athletes seated in a chair, using natural light, tongue depressors, and gauze.  To diagnose 

the periodontal condition, the classification established by Eke et al (2020) was used. 

According this criterion, all teeth interproximal sites were probing in order to investigate 

bleeding, bone loss and depth. Also were verified the bacterial plaque index and clinical 

attachment level on probing. According to this protocol, the individuals were allocated 

into four groups: Periodontal disease absent, Periodontal disease mild, moderate or 

severe. The criteria for classification are described in table 2. 
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Table 2 – Periodontal disease classification criteria according to Eke et al (2020). 

Periodontal Disease  Classification criteria 

 

Severe 

At least 2 interproximal sites with loss ≥ 6mm in different teeth 

AND 

At least 1 interproximal site with ≥ 5mm probing depth 

 

Moderate 

At least 2 interproximal sites with loss ≥ 4mm on different teeth 

OR 

At least 2 interproximal sites with >=5mm probing depth on different teeth 

 

 

Mild 

At least 2 interproximal sites with loss ≥ 3mm 

AND 

At least 2 interproximal sites with ≥ 4mm probing depth on different teeth 

OR 

At least 1 site with ≥ 5mm probing depth 
Absent Measurements below mild grade 

 

All participants who had clinical records of treatment of periodontal disease in the 

weeks prior to the examination were excluded from the research. In case of doubt 

concerning diagnosis, the individual was excluded from the study. 

 

 

Statistical analysis 

 Quantitative variables were described using median and interquartile range 

(AIQ), while qualitative variables were described using absolute and relative frequencies. 

To compare individuals according to the presence of periodontal disease and according 

to criteria classification, the chi-square or Fisher's exact tests were used for qualitative 

variables, and the Wilcoxon rank sum test (for presence and absence) and Kruskal-Wallis 

test (for different severity classes) for quantitative variables. All analyzes were performed 

using the R software, considering a p value of less than 0.05 as statistically significant. 

 

 

RESULTS 

 

One hundred five para-athletes met the inclusion criteria, agreed to participate, 

and were included in this study, so the sample was composed of 105 para-athletes, with 

a mean age of 27.0 years old; 75 males (72.8%) and 28 females (27.2%). The prevalence 

of PD was 75.7%, most of them with significantly more moderate or severe PD (p< 0.05). 

Regarding anxiety levels there are no difference between para-athletes with or without 

PD (p>0.05). Most of them, in both groups, presented moderate or severe anxiety levels 
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(Table 3). No correlation was observed between PD and anxiety levels.  

 

Table 3. Characteristics of the study population regarding presence or absence of PD.  

Characteristics Periodontal Disease 

[n (%)] 

P value 

Yes No  

Gender    

Male 56 (74.7) 19 (25.3) 0.680 

Female 22 (78.6) 6 (21.4) 

Mean age (years)  27.3 28.7  

Overall (n= 105) 80 (75.7) 25 (24.3)  

Mild 8 (10.0%  ) 0 0.117 

Moderate 57 (71.2%) 0 0.000 

Severe 15 (   ) 0 0.003 

Anxiety level    

Low Anxiety 2 (0.2%) 0 (0.0%) 0.430 

Moderate Anxiety  61 (76.2%) 19 (76.0%) 0.900 

Severe Anxiety  17 (23.1%) 6 (24.0%) 0.817 

 

 

 Concerning to sleep disorders, accessed by the SAQ, the majority of para-athletes 

of both groups did not present sleep disorders (p= 0.272), although excessive daytime 

sleepiness (domain 6) was significantly associated with PD (p= 0.022) (Table 4). 

 

Table 4 – SAQ results in each domain among para-athletes affected or not by PD. 

 

SAQ Domains 

 

Periodontal Disease 

[n (%)] 

P value 

Yes No  

1) Insomnia Present: 0 

Absent: 80 (100%) 

Present: 0 

Absent: 25 (100%) 

0.576 

2) Sleep Time Disorders Present: 16 (20%) 

Absent: 64 (80%) 

Present: 9 (36%) 

Absent: 16 (64%) 

0.101 

3) Sleep apnea 

 

Present: 12 (15%) 

Absent: 68 (85%) 

Present: 4 (16%) 

Absent: 16 (84%) 

0.585 

4) Restlessness 

 

Present: 16 (20%) 

Absent: 64 (80%) 

Present: 6 (24%) 

Absent: 16 (76%) 

0.462 

5) Nonrestorative sleep 

 

Present: 16 (31.3%) 

Absent: 55 (68.7%) 

Present: 9 (36%) 

Absent: 16 (64%) 

0.187 

6) Excessive daytime sleepiness Present: 16 (8.3%) 

Absent: 73 (91.2%) 

Present: 0 

Absent: 25 (100%) 

0.022 

General SAQ (Sleep Disorder)            Present: 17 (21.3%) 

Absent: 63 (78.7%) 

Present: 8 (32%) 

Absent: 17 (68%) 

0.272 
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DISCUSSION  

 

The present study aimed to investigate the relationship between PD, anxiety, and 

sleep disorders in a group of Brazilian Para-athletes. Overall, the examined sample 

showed two specific points that deserve attention: i. one young population with a high 

prevalence of PD and ii. high anxiety levels. Despite that, no correlation was observed 

between the two variables. Regarding sleep disorders, para-athletes with PD presented 

excessive daytime sleepiness when compared to para-athletes without PD, although both 

groups have good sleep quality. These results offer new insights into why PD is not the 

ultimate problem for this para-athlete population. 

A systematic review concluded that it reported higher anxiety levels in people 

with PD compared to healthy controls, showing the association between periodontitis and 

anxiety (Aragão et al, 2021). The literature shows an association between diseases and 

altered oral microbiota, such as PD and anxiety (Martínez et al., 2022). This context also 

indicates an association between psychological stress and the systemic inflammatory 

process, which contributes to the progression or worsening of PD (Castro et al., 2006). 

According to the Global Burden of Disease Study (2016), PD is a global public 

health problem that causes severe impacts on public health services and the economy 

(Listl et al., 2015; Haugsten et al., 2023). Its estimated prevalence worldwide is 40% 

(Sanz, 2010), in 2015 was found that severe chronic periodontitis affected 7.4% of the 

global population (Kassebaum et al., 2017), and, PD increases as the population ages 

(Tonetti et al., 2017). The most significant concern about PD is that it is associated with 

systemic health problems (Bui et al.,2019; Zhang et al.,2021, Etta et al., 2023), which 

means that PD needs to receive much attention from epidemiological surveys and action 

plans to mitigate the problems it causes (Oppermann et al., 2015; Nazir, 2017; Gamonal 

et al., 2020, Janakiram & Dye, 2020). 

Our study investigated the prevalence of PD in a particular population: Para-

athletes housed in an Olympic training center in preparation for important competitions. 

These are young athletes with an average age of 27.0 years. In this sense, the result found 

is quite worrying, both from the point of view of public health and sports performance. 

To our knowledge, data regarding PD and its impact on the sports performance of para-

athletes do not exist. Some studies show that PD can directly affect sports performance 

in high-performance athletes without deficiency (Gallagher et al., 2018; Bramantoro et 

al., 2020; Opazo-García et al., 2021). Obviously, the explanation described for athletes 
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without deficiency could be extrapolated for para-athletes. However, the hypothesis that 

poor oral health in para-athletes is associated with lower performance must be tested. 

Interestingly, sports practice, especially by high-performance athletes, could be 

considered one important factor that causes poor oral health. Many hypotheses have been 

raised to prove this association (Escartin et al., 2000; Needleman et al., 2015; Aragão et 

al., 2021); among them is psychophysical stress (Gallagher et al., 2020; Badenhorst et 

al., 2021) and hormonal alterations (Develioglu et al., 2020). In this sense, our study 

showed that the para-athletes evaluated have high degrees of anxiety, which could explain 

the higher prevalence of PD. However, even para-athletes unaffected by PD had high 

degrees of anxiety. So, we cannot prove the connection between these two variables. How 

can we explain this high level of anxiety? We assume that because para-athletes are close 

to an important competition, anxiety increases. 

Fortunately, para-athletes included in this study did not experience sleep 

disorders, although excessive daytime sleepiness was observed significantly more in 

individuals with PD. The literature review points to possible associations between sleep 

disorder and PD, however, this relationship is inconclusive (Wiener, 2016; Chen et al., 

2023). Conversely, sleep disorders are prevalent in athletes (Day et al., 2024), and 

daytime sleepiness is common among Paralympic athletes (Grade et al., 2022). 

This study has strengths and limitations. The strength is that this explorative study 

was, to the best of the author’s knowledge, the first to investigate the periodontal 

condition of elite Brazilian para-athletes and included data from 105 individuals in 

preparation for international competitions. Clinical parameters and nonclinical data, 

which included questionnaires on quality of life, were collected and gave an overview of 

the oral (and emotional) health of para-athletes. Concerning limitations, since this study 

was observational, the collected data were not adjusted for statistical purposes, i.e., 

multiple statistical tests were not used. Therefore, all statistical differences should be 

interpreted with caution. In addition, we did not perform correlation analyses considering 

individuals with extreme phenotypes, those with more severe signs of PD. 

 

 

CONCLUSION 

 

Considering the limitations, this study found that the prevalence of PD in Brazilian 

para-athletes was high but without correlation with anxiety or sleep disorders. 
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