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RESUMO

Estudos observacionais demonstram uma relacdo entre a pratica de
exercicio fisico e menor prevaléncia de periodontite, mas estudos
experimentais s&o escassos. O objetivo deste estudo clinico foi avaliar o
melhor momento — antes ou apds a instrumentagdo subgengival (IS) - de se
recomendar o exercicio fisico como adjunto a terapia periodontal n&do cirurgica
(TPNC). Como resultados parciais, dezessete pacientes foram aleatoriamente
divididos em 2 grupos, contendo 3 tempos (TO, T1 e T2) com 45 dias de
intervalo entre eles, totalizando 90 dias. O grupo 1 (G1; n=9) recebeu IS em TO;
reavaliacdo periodontal e orientacdo para inicio dos exercicios em T1; e
reavaliagao final em T2. O grupo 2 (G2; n=8) iniciou os exercicios em TO;
recebeu reavaliagao periodontal e IS em T1; e reavaliacdo final em T2. Os
parametros avaliados foram profundidade de sondagem (PS), nivel clinico de
insercao (NCI), sangramento a sondagem (SS) e indice de placa (IP). Os
exercicios tinham duracdo de 7 minutos, realizados 3 vezes/semana com 0
aplicativo Seven. A idade dos participantes variou entre 30 e 49 anos de idade
(G1: 41,246,7 anos; G2: 42,1+7,9 anos). No G1, o inicio de exercicios em T1
diminui significativamente a média de PS e porcentagens de SS e IP em T2.
Apenas em T2 houve diferenca estatisticamente significante na redugdo da
porcentagem de sitios com PS>5mm (p<0,05). No G2, a pratica de exercicio
fisico isolado reduziu significativamente a média de NCI e a porcentagem de
sitios com SS e IP (p<0,01). Nao houve diferenca estatisticamente significativa
entre os grupos em cada tempo. Nao houve relagdo significativa entre a
reducédo de SS e IP para o G2 entre TO e T1 (r*=0,22; p>0,05). Concluiu-se que
ambos os protocolos de prescricdo do exercicio fisico antes ou depois da
instrumentagcdo subgengival apresentaram melhoras significativas nos
parametros periodontais em curto prazo (apés 90 dias).

Palavras-Chave: Doencgas periodontais. Exercicio fisico. Periodontia.



ABSTRACT

Observational studies demonstrate a relationship between physical
exercise and a lower prevalence of periodontitis, but experimental studies are
scarce. The aim of this randomized clinical trial was to compare two protocols
for adjunctive physical exercise prescription — either before or after subgingival
instrumentation - during non-surgical periodontal therapy. As partial results,
seventeen patients were randomly divided into 2 groups, containing 3 time
periods (TO, T1 and T2) with a 45-day interval between them, totaling 90 days.
Group 1 (G1; n = 9) received subgingival instrumentation (SI) at TO; periodontal
reevaluation and orientation for beginning exercises at T1; and final
reevaluation at T2. Group 2 (G2; n = 8) started the exercises at TO; received
periodontal reevaluation and Sl at T1; and final reevaluation at T2. Clinical
parameters included probing depth (PD), clinical attachment loss (CAL),
bleeding on probing (BoP) and plaque index (Pl). The exercises lasted 7
minutes and were performed 3 times/week using the Seven app for
smartphones. The age of participants varied between 30 and 49 years of age
(G1: 41.2+6.7 years; G2: 42.1+£7.9 years). In G1, the beginning of exercises in
T1 significantly decreased mean PD and the percentages of BoP and Pl in T2.
Only in T2 there was a statistically significant difference in the reduction of the
percentage of sites with PD=5mm (p<0.05). In G2, the practice of physical
exercise alone significantly reduced mean CAL and the percentage of sites with
BoP and PI (p<0.01). There was no statistically significant difference between
the groups at each time. There was no significant relationship between the
reduction of BoP and PI for G2 between TO and T1 (r*=0.22; p>0.05). It was
concluded that both physical exercise prescription protocols before or after
subgingival instrumentation showed significant improvements in the periodontal
parameters in the short term (after 90 days).

Keywords: Periodontal diseases. Exercise. Periodontics.
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INTRODUGAO

Doencga Periodontal

De acordo com o Workshop Mundial para a classificacdo das doencas e
condicbes periodontais e peri-implantares, as condicbes periodontais sao
divididas em trés grande grupos: Saude periodontal, condicbes e doencgas
gengivais; Periodontite e; Outras condigbes que afetam o periodonto (CATON
et al., 2018). A periodontite € uma doenga inflamatdoria crénica multifatorial
associada a um biofilme disbiético e caracterizada pela destruicdo progressiva
do aparato de suporte dos dentes (PAPAPANOU et al., 2018). Sua prevaléncia
na populagédo mundial parece nao ter sofrido grandes variagdes nas ultimas
décadas, atingindo aproximadamente 11% da populagdo mundial em sua
forma severa (MARCENES et al., 2013). Ainda, como a populagao parece estar
mantendo cada vez mais dentes em boca por periodos de tempo maiores, a
prevaléncia de periodontite ndo tende a diminuir (FRENCKEN et al., 2017). Ja
foi mostrado que a doenga periodontal é a segunda doenga oral mais
prevalente em humanos, e que até 50% da populagdo mundial apresenta
algum dano nos tecidos periodontais de suporte (BILLINGS et al., 2018). Como
a doenga periodontal possui uma etiologia multifatorial, a identificagdo de
possiveis fatores modificadores se faz necessaria para melhor entender essa
relacdo com a saude sistémica (AL-ZAHRANI et al., 2005b).

A positiva relagao entre o sobrepeso ou obesidade e a maior prevaléncia
de periodontite ja foi relatada anteriormente (KELLER et al., 2015). Além disso,
a auséncia de pratica de exercicio fisico também parece estar positivamente
associada com o desenvolvimento e a evolugdo da doenga periodontal (AL-
ZHARANI et al., 2005a; AL-ZHARANI et al., 2005b; BAWADI et al., 2010;
SAMNIENG et al., 2012). O estilo de vida sedentario leva ao acumulo de
gordura visceral, acompanhado de um infiltrado pré-inflamatério no tecido
adiposo. Essa condicdo pode levar ao desenvolvimento de diabetes,

aterosclerose, neurodegeneragao e tumores (EKELUND et al., 2019).
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Exercicio Fisico

O treinamento fisico traz beneficios gerais a saude como prote¢cdo ao
desenvolvimento de diabetes mellitus, osteoporose, hipertensao arterial e
obesidade (MCQUILLAN et al., 2015), controle da ansiedade e do estresse
(PALUSKA et al., 2000). A pratica regular de exercicios fisicos, sejam eles
aerdbios e/ou de resisténcia, tais como caminhadas ou corridas a pé (HAN et
al., 2019), natagdo e musculagdo, associado a uma dieta de alta qualidade
parecem estar fortemente associados a manutengdo de um estilo de vida
saudavel (HAAPASALO et al., 2018). Individuos que s&o mais ativos
fisicamente  possuem menores taxas de mortalidade, doencgas
cardiovasculares, doengas metabdlicas, depressao e cancer de célon e mama
(HARDMAN & STENSEL 2009).

A pratica de exercicios fisicos, seja para atingir um estado de melhor
performance fisica ou como atividade de lazer, integra um estilo de vida
saudavel. Alimentar-se com alimentos nutritivos e de qualidade, respeitar as
horas de sono adequadas para a idade e manter-se mentalmente ativo também
sdo condi¢des importantes e cumulativas para manter o organismo saudavel e
menos susceptivel a desenvolver uma série de doengas (GLEESON et al.,
2011; HESKEL et al. 2007). Ainda, foi mostrado que a inatividade fisica leva a
uma taxa de mortalidade préxima ao do tabagismo, sendo um importante fator
de risco para a saude geral (HASELER et al., 2019).

Qualquer aumento na quantidade de atividade fisica realizada é benéfico
(EKELUND et al., 2019). O exercicio fisico ja foi descrito pela Academia de
Faculdades Médicas Reais como uma “cura milagrosa”. Desse modo, os
clinicos devem incentivar seus pacientes a serem mais ativos fisicamente, a fim
de promover saude (HASELER et al., 2019).

14



Exercicio Fisico e Doenga Periodontal

Um estudo conduzido nos Estados Unidos avaliou mais de dois mil
homens quanto a condi¢cdo periodontal e seus niveis de pratica de atividade
fisica. Os dados utilizados foram levantados no trabalho Third National Health
and Nutrition Examination - NHANES Ill. Os autores observaram que homens
que relatavam praticar atividades fisicas regularmente (ativos), no momento da
entrevista e dez anos antes dela, apresentaram 42% menor probabilidade de
ter periodontite quando comparados com os inativos/sedentarios nos dois
momentos. O mesmo estudo demonstrou que homens que ndo eram
sedentarios, mas praticavam atividades fisicas de maneira nao regular,
apresentaram menor probabilidade de ter quadros de periodontite quando
comparados aos sedentarios, e mais quando comparados aos ativos de forma
regular (AL-ZHARANI et al.,2005a).

Outro trabalho de base populacional realizado na Coréia por HAN et al.
(2019) examinou a relagao entre exercicio aerdbico (caminhada) e periodontite.
Os dados clinicos periodontais foram coletados do Sixth Korea National Health
and Nutrition Examination Survey- KNHANES VI. A amostra utilizada foi de
9.728 participantes e o nivel de atividade fisica foi medido utilizando um
questionario internacional de atividade fisica (IPAQ). Foi mostrado que
individuos que caminham regularmente tem um risco significativamente mais
baixo de ter periodontite.

Utilizando a mesma metodologia, SANCHEZ et al. (2020) utilizaram
dados do Spanish National Health Survey para analisar a associagao entre o
nivel de atividade fisica e saude oral em 17.777 participantes. As variaveis
foram medidas através de questionario (IPAQ) e relato préprio de saude oral.
Foi visto que a aqueles que sdo mais ativos fisicamente apresentam menor
frequéncia de sangramento gengival, mobilidade dentaria, dentes perdidos e
carie. Entretanto a relagdo entre os niveis de atividade fisica e parametros de

saude oral ndo sao totalmente entendidos.
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Uma revisao sistematica com meta-analise, conduzida por FERREIRA et
al. em 2018, mostrou que a atividade fisica esta associada com a redugao na
prevaléncia da periodontite. Além disso, foi visto que a atividade fisica implica
na reducdo de citocinas inflamatérias no corpo e promove saude periodontal.
Essa melhora na condicdo periodontal pode ser devida também a uma
mudanga no comportamento protetivo dos pacientes, uma vez que,
melhorando sua dieta, mantendo seu peso corporal e praticando o exercicio
fisico, acarreta numa melhor saude geral e saude periodontal também.

BAWADI et al. (2010) estudaram a relac&o entre periodontite, atividade
fisica e dieta em uma amostra aleatéria de 340 pacientes adultos na Jordania.
Aqueles que eram fisicamente mais ativos apresentaram menores médias de
indice de placa e nivel clinico de insergdo. Além disso, um nivel baixo de
atividade fisica aliado a uma dieta ndo saudavel foi associado com um
aumento na chance de ter doenga periodontal.

Um estudo longitudinal avaliou obesos que 1) iniciaram um protocolo de
exercicios 3 vezes na semana por 12 semanas; ou 2) iniciaram um protocolo
de controle de dieta também por 12 semanas. Os pacientes do grupo de
exercicios, apos o tempo do estudo, reduziram significativamente o niumero de
dentes com profundidade de sondagem acima de 4mm e a porcentagem de
dentes com sangramento a sondagem. No grupo do controle de dieta néo
foram observadas essas diferengas. Foi mostrado nesse modelo experimental
que a rotina de exercicios poderia contribuir para melhorar os parametros
periodontais (OMORI et al., 2018).

Outro trabalho longitudinal avaliou o impacto do inicio de uma pratica de
exercicios de yoga 6 vezes na semana durante 3 meses. Aqueles que
praticaram yoga e receberam tratamento periodontal tiveram uma melhora
superior para os parametros: indice de placa, profundidade de sondagem e
nivel de insergéo clinica, apos os 90 dias quando comparados ao grupo que
recebeu apenas tratamento periodontal. Essa melhora pode ser por conta da
reducao do estresse devido a pratica de yoga ou por manter o corpo mais ativo
fisicamente (SUDHANSHU et al., 2017).

16



Recentemente, SANCHEZ et al. (2020) citaram que possivelmente
exista uma associagao bidirecional entre exercicio fisico e doenga periodontal.
A modulacdo de marcadores inflamatoérios pode ser um mecanismo envolvido
nessa relacdo (GLEESON et al.,, 2011). Alguns estudos encontraram uma
menor concentracdo de marcadores inflamatérios em homens que relataram
praticar exercicios fisicos de forma regular (SANDERS et al., 2009; BEAVERS
et al., 2010). Um exemplo de marcador inflamatério é a proteina C-reativa, e a
pratica de atividade fisica foi associada com a sua reducdo (SANDERS et al.,
2009; FERNANDES et al.,, 2018; ZHENG et al., 2017). Este marcador é
encontrado em altos niveis na doenca periodontal e pode estar associado ao
risco de desenvolvimento de doencas cardiovasculares (PAPAPANOU et al.,
2018; DEVARAJ et al., 2010).

Treinamento de Alta Intensidade

O treinamento de alta intensidade utilizando o peso corporal tém sido
descritos por profissionais da area como um método de maximizar resultados
com pouco investimento (KLIKA e JORDAN, 2013). WILMORE et al. (1978)
descreveram o treinamento em circuito de alta intensidade como sendo realizar
o maximo de repeticdes possiveis dentro de 30 segundos, seguido de um
descanso de 10 a 15 segundos. SCHMIDT et al. (2016) mostraram que
utilizando esse protocolo de exercicios com o peso corporal, com duracgéao total
de 7 minutos, realizados trés vezes na semana durante 8 semanas, aumenta a
forga muscular e resisténcia muscular em adultos jovens.

O treino de alta intensidade tem a capacidade de melhorar a fungéo
endotelial (WISLJFF et al., 2007) e a sensibilidade a insulina (BABRAJ et al.,
2009). ALLEN et al. (2017), ao introduzir essa metodologia de treino em uma
populagdo sedentaria, mostraram que esse tipo de treinamento consegue
melhorar a capacidade aerobica e reduzir a circunferéncia abdominal dos
participantes, com apenas 3 treinos semanais durante 9 semanas. Além disso

esse treinamento se mostra como uma alternativa eficiente de treinamento e
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engajamento dos pacientes quando comparada aos treinamentos tradicionais

por requisitar menor quantidade de tempo (LITTLE et al., 2014).

Tecnologias Digitais

A utilizagdo de tecnologias digitais para a promogao e manutencao de
saude tem crescido de forma significativa nos ultimos anos, uma vez que essa
parece ser uma tecnologia promissora para motivar os pacientes junto aos
tratamentos ja existentes (LUDTKE et al., 2018). Tecnologias tais como
aplicativos para smartphones podem ser empregadas de maneira
complementar aos atendimentos face a face entre paciente e profissional. Isso
pode ser realizado tanto de forma guiada (o uso do aplicativo tem sua
utilizacdo ensinada ou reforgcada por um profissional habilitado) como nao
guiada, e ambas parecem ser uma forma efetiva no envolvimento do paciente
com o tratamento (LUDTKE et al., 2018).

Aplicativos para smartphone vém se demonstrando como uma
alternativa interessante também para o inicio ou manutencdo da pratica de
exercicios fisicos, ja que é sabido que os aplicativos aumentam o compliance
(isto é, capacidade de colaboragao do individuo) com o tratamento (ZOTTI et
al., 2016). Os aplicativos tém se firmado como uma ferramenta promissora de
motivagado e de melhora no conhecimento dos pacientes (UNDERWOOQOD et al.,
2015; MARCHETTI et al., 2018). Além disso, quando o aplicativo faz
associagao com video, o conhecimento adquirido pelo paciente € maior quando

comparada ao uso do aplicativo sozinho (MARCHETTI et al., 2018).

Uma recente revisao sistematica com meta andlise mostrou que os
aplicativos para smartphone sao uma ferramenta promissora e efetiva para
aumentar a atividade fisica das pessoas dentro de um curto periodo de tempo
(3 meses)(ROMEO et al., 2019).
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2 OBJETIVOS

Objetivo Geral

Avaliar qual o melhor periodo de se prescrever a pratica de exercicio

fisico como coadjuvante ao tratamento periodontal ndo cirurgico.

Objetivos Especificos

- Avaliar o efeito do exerciciofisico sobre o perfil clinico periodontal de
pacientes comperiodontite;

- Comparar o impacto clinico do exercicio fisico com um grupo controle
positivo para tratamento periodontal ndocirurgico;

- Avaliar a influéncia do tratamento periodontal e exercicio fisico na
percepcao de qualidade de vida relacionada a saude oral dos participantes

pela utilizagdo do questionario OHIP-14.
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ABSTRACT

Background: Observational studies demonstrate a relationship between
physical exercise and a lower prevalence of periodontitis, but experimental
studies are scarce. The aim of this randomized clinical trial was to compare two
protocols for adjunctive physical exercise prescription — either before or after
subgingival instrumentation - during non-surgical periodontal therapy.

Methods: Seventeen patients were randomly divided into 2 groups, containing
3 time periods (TO, T1 and T2) with a 45-day interval between them. Group 1
(G1; n = 9) received subgingival instrumentation (Sl) at TO; periodontal
reevaluation and orientation for beginning exercises at T1; and final
reevaluation at T2. Group 2 (G2; n = 8) started the exercises at TO; received
periodontal reevaluation and Sl at T1; and final reevaluation at T2. Clinical
parameters included probing depth (PD), clinical attachment loss (CAL),
bleeding on probing (BoP) and plaque index (Pl). The exercises lasted 7
minutes and were performed 3 times/week using the Seven app for
smartphones.

Results: The age of participants varied between 30 and 49 years of age (G1:
41.246.7 years; G2: 42.1+£7.9 years). In G1, the beginning of exercises in T1
significantly decreased mean PD and the percentages of BoP and Pl in T2.
Only in T2 there was a statistically significant difference in the reduction of the
percentage of sites with PD=5mm (p<0.05). In G2, the practice of physical
exercise alone significantly reduced mean CAL and the percentage of sites with
BoP and PI (p<0.01). There was no statistically significant difference between
the groups at each time. There was no significant relationship between the
reduction of BoP and PI for G2 between TO and T1 (r>=0.22;p>0.05).
Conclusion: It was concluded that both physical exercise prescription protocols
before or after subgingival instrumentation showed significant improvements in

the periodontal parameters in the short term (after 90 days).

Keywords: Periodontal diseases, Exercise, Periodontics.
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INTRODUCTION

Periodontitis is the second most prevalent oral disease in humans, with
50% of the world population showing some damage to the supporting
periodontal tissues." It is characterized by progressive destruction of the tooth-
supporting apparatus and may lead to tooth loss if untreated.? Additionally,
severe periodontitis is the sixth most common non-communicable disease
(NCD) in humans.® As a major public health problem,** periodontitis shares
some risk factors with others NCDs and may also have some systemic
implications — being related to cardiovascular diseases,® diabetes,” and adverse
pregnancy outcomes.® Moreover, obesity, poor nutrition, tobacco smoking and
physical inactivity have been associated with an increase in periodontitis risk.®°
Physical exercise is a planned, structured and repetitive physical activity aiming
to improve or maintain one or more components of physical fithess, physical
performance or health.""'?2 When individuals transit from inactivity to a more
physically active lifestyle, the general effects of physical exercise are more
significant.’® Physical inactivity has been associated with the development of 40
chronic diseases.’ Individuals who are more physically active have lower
mortality rates, cardiovascular disease, metabolic disease, depression and
colon and breast cancer.' Moreover, physical exercise brings protection for the
development of diabetes mellitus, osteoporosis, arterial hypertension, obesity, 16
anxiety and stress control,’” and it is related to a favorable inflammatory

profile.18.19
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Some observational studies have shown that physical exercise is
possibly associated with reduced prevalence of periodontitis.’”2%-22 To the best
of our knowledge, the only two longitudinal studies also show beneficial effects
of physical exercise on the periodontium.?>2* In addition, a recent systematic
review with meta-analysis described that the frequency of physical exercise -a
routine of exercises between 3 and 5 times a week- presented lower prevalence
of periodontitis compared to non-active individuals. This association could be
due to a reduced inflammatory pattern or through a behavioral approach
change.?®

The modern world is characterized by an increasingly sedentary lifestyle,
with limited access to exercises facilities.?®?” Therefore, circuit training has
been proposed as a quick way of getting in shape, since it can be done
anywhere, using only bodyweight.?”?® It consists on performing as many
repetitions as possible in 30 seconds, followed by a 10 to 15 seconds of
recovery period.?® This training also has been described as a method of
maximizing results with little investment.?®

The treatment of several chronic inflammatory diseases, such as
diabetes, hypertension and obesity, should address non-pharmacological
interventions for a healthier lifestyle that includes physical exercise.30-32 A
recently published guideline for the treatment of Stage I-1ll periodontitis states
that ‘perhaps’ physical exercise should be prescribed during the initial phase of
periodontal treatment.3® Therefore, the aim of this randomized clinical trial was

to compare two protocols for adjunctive physical exercise prescription — either
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before or after subgingival instrumentation - during non-surgical periodontal

therapy.

MATERIAL AND METHODS

This study was approved by the Institutional Ethics Committee under the
protocol #02621018.4.0000.0102 and registered at the Brazilian Registry of
Clinical Trials (ReBEC #RBR-5jxh6c). It was performed according to the
Helsinki declaration and reported according to CONSORT guidelines3* and

SPIRIT recommendations.®®

Subject Population and Eligibility Criteria

Since this is the first study on this specific topic, sample size was
determined based on another published study that investigated protocols of
periodontal treatment in mild to moderate periodontitis patients.®® To provide an
80% power for the detection of 1.0mm difference in the probing depth between
the two groups with a standard deviation of 0.8mm, 15 patients per group would
be necessary.3® Expecting a drop-out rate of 30%, 39 patients will be included in
this study.

All participants were selected at the Dental Clinics of the Universidade
Federal do Parana, Brazil and signed a Term of Informed Consent. Inclusion
criteria: having at least 20 teeth excluding third molars with at least 2 non-
adjacent sites with probing depth (PD) 24mm, bleeding on probing (BoP) and

clinical attachment loss (CAL); being 30-50 years old; non-practitioners of



physical exercise for at least one year (and without contraindication to it); having
a Body Mass Index (BMI) ranging from 18,5 to 29,9 (kg/m?)*” and having a
smartphone. Exclusion criteria: history of periodontal therapy within the previous
6 months; smokers; having systemic disease; making use of any other
medication that could influence the inflammatory, immunological,

microbiological and clinical conditions of the periodontium.

Experimental Design and Treatment Protocol

In this randomized parallel-design clinical trial, all participants were
randomly assigned into two groups -using computer-generated random
numbers- and followed for 3 months (TO, T1 and T2) with 45 days of interval
between them. At baseline (T0), group 1 (G1) received subgingival
instrumentation (Sl); periodontal revaluation, started the exercising routine and
another Sl (if endpoints of periodontal therapy were not achieved at the site
level)3® on T1; and final periodontal revaluation on T2. Group 2 (G2) started the
exercising routine on TO; received periodontal revaluation and Sl on T1; and
final periodontal revaluation on T2 (Figure 1).

All patients received prophylaxis and oral hygiene instruction at baseline
(TO). A previously calibrated and trained researcher (GGG, Kappa+1mm=0.97)
performed a full mouth clinical examination by assessing O’Leary’s plaque
index (Pl) at 4 sites per tooth3® and PD, BoP and CAL at 6 sites per tooth. All

patients answered an oral health impact profile (OHIP-14)° at TO and T2.
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The patients were asked to complete a seven-minute circuit training
workout using only bodyweight resistance.?”-?2 A free smartphone application*
was used to guide the subjects through the exercises. The exercise circuit
included: pushups, abdominal crunches, squats, plank, high knees, lunges and
side plank. The circuit was repeated twice. Exercises were performed for 30
seconds followed by 10 seconds rest (preparation for the next exercise).
Subjects received a video tutorial to ensure proper performance. Both groups
completed three workouts per week. Once a week each participant sent
screenshot from the activity calendar that the application generated to one of

the authors, in order to assess patient’s compliance.

Statistical analysis

Statistical analysis was performed using software GraphPad version 7.08.
The normal distribution of numerical variables was verified using Shapiro-Wilk
test. Repeated-measures analysis of variance (RM-ANOVA) or Friedman test
were used according to distribution for intragroup analysis. Posthoc
comparisons were performed using Tukey's or Dunn's tests, respectively. For
intergroup analysis, Mann-Whitney test or t-test were used, according to data
distribution. To rule out the possibility of behavior modification as a confounder
in BoP findings, we tested the relationship between BoP and Pl using linear

regression. For the patient-level analysis including independent variables (time

*Seven, 2018, Perigee AB, Malmo, Sweden.

SLa Jolla, CA, US.
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and PD reduction; or time and CAL gain), the two-way RM-ANOVA with

Bonferroni correction was used. Statistical significance was set at p<5%.

PARTIAL RESULTS

Five participants (3 from G1 and 2 from G2) dropped out of the study
during Follow-Up. Additional 3 participants (1 in G1 and 2 in G2) are still under
treatment and were excluded from this analysis. Seventeen adults were
included in the final analysis (G1: n=9; G2: n=8) (Figure 2). All recruited
participants did not report any side effects after the experimental protocol. The
mean age of the participants was 41.6+7 years (range: 30-49). In relation to
ethnicity and gender, the majority was classified as white and women,
representing 82.3% and 58.8% of the total sample, respectively.
Sociodemographic distribution and clinical baseline data are shown in Table1.

Subgingival instrumentation in TO (G1) reduced mean PD, mean
percentage of sites with BoP, PD=4+BoP+CAL and Pl at T1; and showed a
further statistically significant reduction, except for mean percentage of sites
with PD=4+BoP+CAL, when physical exercise was added (p<0.001). Mean CAL
and percentage of sites with PD=5mm only showed a statistically significant
reduction after physical exercise was included in T1 (p<0.01; Table 2).

As observed in G2, physical exercise alone significantly reduced the
mean CAL and the percentage of sites with BoP and Pl at T1 (p<0.01). The
association between Pl and BoP in group 2 from TO to T1 was not statistically

significant (r*= 0.22; p>0.05; Figure 3). Later, subgingival instrumentation added



to physical exercise in T1, significantly reduced mean PD, mean percentage of
sites with PD=5mm, PD=4+BoP+CAL, BoP and Pl at T2 (p<0.05; Table 2).

There were no statistically significant differences between group 1 and
group 2 for mean PD, CAL, percentage of sites with PD>5mm, IP, BoP and
PD24+BoP+CAL at any time (p>0.05; Table 2).

OHIP-14 questionnaire analysis showed a statistically significant
improvement in oral health-related quality of life for both groups after 90 days
(p<0.01; Table 2). There were no statistically significant differences for total
scores between both groups (p>0.05).

A statistically significant reduction on mean PD and CAL only of initially
moderate pockets through different time points was observed in both groups
(p<0.05; Figure 4), except for mean CAL when physical exercise between T1
and T2 in group 1. Although PD reduction was statistically significant with
exercise alone (p<0.01), an inter-group statistically significant difference for

mean PD in T1 could still be observed (p<0.05; Figure 4-C).

DISCUSSION

Physical exercise has been recommended in the management of several
inflammatory diseases, and data suggest that could also be the case for
periodontitis treatment.?324 This randomized clinical trial aimed to evaluate the
best timing for physical exercise prescription as an adjunct method to non-
surgical periodontal therapy. Overall, our results showed a beneficial impact of
physical exercise alone on mean CAL and the percentage of sites with BoP and

Pl, as well as a significant reduction in mean PD of initially moderate pockets
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(4-6mm); and no difference between the timing of exercise prescription on
periodontal clinical parameters after 3 months.

Physical exercise routine significantly reduced mean CAL and BoP and
Pl percentage after 45 days. As there was no significant relationship between
BoP reduction and PI reduction, we could suggest that the reduction of BoP is
due to a mechanism independent of the reduction of PI, and that physical
exercise could play an important role on inflammation, as previously
described.'%2% Previous studies also showed that physical exercise is potentially
protective against gingival bleeding.'®?® Furthermore, starting a physical
exercise routine had similar results on periodontal parameters compared to Si
after 45 days. That finding is in accordance with Omori et al.,?> which presumed
that a routine of appropriate exercises had a similar effect to NSPT in obese
people.

Physical exercise alone had an approximate 50% of the effect of Sl for
PD reduction and CAL gain in initially moderate pockets (Figure 4). The mean
difference observed in PD reduction in initially moderate sites between exercise
prescription and Sl alone in our study (0.5mm), is close to the effect of adding
systemic antibiotics as adjunctive treatment to SI.#’

When S| was associated with a physical exercise routine, the results for
CAL gain and PD reduction were higher than Sl alone for moderate sites. Those
findings corroborated with Sudhanshu et al.,?* who showed that a routine of
yoga exercises adjunctive to periodontal treatment showed better results for PI,
PD reduction and CAL gain compared to periodontal treatment alone.?* These

might reinforce that physical exercise is associated with better oral
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health?® and seems to be a plausible prescription. It is still debatable, however,
if those findings are solely related to physical exercising; or are influenced by
confounders, such as stress management and control or improved self-care due
to enroliment in a research (Hawthorne effect).4?

The OHIP-14 was used to assess oral health-related quality of life
(OHRQL).*® This clinical trial found, in both groups, an increase in OHRQL after
90 days. This questionnaire measures self-reported dysfunction, discomfort and
disability attributed to the oral condition.** It has been summarized that
periodontitis is related to poorer OHRQL.* This increase in OHRQL may be
related to starting a routine of physical exercises, once better health-related
behavior, such as exercises habits, were related to a protective effect on
OHRQL.® Anyway, since our objective was to compare two timings of
exercising prescription, both are comparable when this patient-reported
outcome measure (PROM) was used.

The three times a week training is in accordance to other authors who
have found health benefits using this protocol.?”:46 Moreover,it has been shown
that 2 consecutive days of extreme conditioning program training led to a
significant decrease in anti-inflammatory cytokines and could suppress the
immune system.*’ In our study the participants took one day rest and they did
not state any side effects after starting the exercising routine. We used a
physical exercise model that is based on circuit training using only bodyweight.
This method is a good alternative for maintaining physical fitness,?” and has
become a popular alternative due to its time-effectiveness.*®-4° Additionally, this

training approach combines aerobic and resistance training into a single
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exercise bout lasting 7 minutes.?® Previous studies have shown that both
aerobic and resistance could modulate systemic inflammation, but aerobic
exercise is more appropriated in modulating inflammatory markers, such as
Interleukin(IL)-2, IL-4, IL-6 and Tumor necrosis factor-alpha, than resisted
training.%0%"

The World Health Organization recommends 150 minutes of moderate-
intensity physical activity per week in order to bring health benefits.'? Other
study showed that 90 minutes a week of moderate-intensity exercise might
have health benefits compared to inactive people.®> On the other hand, we
prescribed a routine of a 21 minutes/week exercise, and had positive results on
life-quality and periodontal health. These findings could suggest that any level
of increased physical activity is beneficial for individuals and oral health
professionals should encourage their patients to increase their time with
physicalactivities.”:3353-54

The use of a cost-free smartphone application to assist the practice of
physical exercise routine seems to be easy and widely applicable. Those
technologies are promising tools for the motivation and improvement in the
patients' knowledge and compliance.®>%" In addition, a systematic review with
meta-analysis showed that smartphone applications seem to be effective on
increasing physical exercises in short periods of time (up to 3 months), which
is in accordance to our study design.

Our study was specifically designed to address two central questions: 1)
what is the best timing for exercise prescription during the active phase of

periodontal treatment?; and 2) what is the impact of exercise alone when
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compared to a positive control (Sl) on clinical periodontal parameters? A
negative control was not included due to ethical reasons. Despite having
positive effects, exercising alone is not intended to replace periodontal
treatment but rather help improve periodontal parameters in short and longer
terms. One possible advantage of starting exercising routine earlier in
periodontal treatment could be the reduced need for new subgingival
instrumentation or even periodontal surgeries. In our study, G1 received two
possible subgingival interventions3® during the 90 days, while G2 received only
one.

To the best of our knowledge, this is the first study to propose a physical
exercise routine in non-obese adults as adjunctive to non-surgical periodontal
treatment using a longitudinal design. As a limitation of the present study, the
trial may be underpowered, once the sample size seems to be a critical issue.
Recruiting participants who were willing to start an exercise routine was
extremely difficult. Another limitation of this study was poor control of other
cofounders. For instance, individuals who start a training activity may improve
self-care, which reflects on the diet and oral hygiene, for example.
Independently of the true “cause” (if only one) of our findings, it is our
understanding that not allowing behavior modification would also limit the

extrapolation of those findings to real patients in our daily clinical practice.

CONCLUSION
Both protocols of exercise prescription — either before or after subgingival

instrumentation — significantly improved periodontal parameters after 90 days.
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Additionally, physical exercise alone significantly reduces probing depth in
initially moderate pockets, suggesting that early prescription could facilitate

periodontal treatment.
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Table 1: Baseline sociodemographic and periodontal condition data of patients in
Group 1 and Group 2.

Variable Group 1 Group 2 p-value (test)

Age (years) 41.2+6.7 42.1+7.9 NS (t-test)

Gender (%, n) NS (Fisher)
Male 44.4(4) 37.5(3)

Female 55.5(5) 62.5(5)

Ethnic group (%, n) NS (Fisher)

White 77.7(7) 87.5(7)

Non-white 22.2(2) 12.5(1)
BMI (kg/m?) 25.243.2 23.1+£3.3 NS (t-test)
Height (cm) 163+0.08 166+0.08 NS (t-test)
Bodymass (kg) 67.7£12.6 64.5£11.34 NS (t-test)
Mean PD (mm) 2.38+0.3 2.22+0.30 NS (t-test)
PD(mm)

1-3 (%, n sites; 89.6+11.6% (1,230); 93.2+8.9% (1,233); NS (Mann-
patients) 100% (9) 100% (8) Whitney)

4-6 (%, n sites; 10£11.2% (127); 6.5+£8.1% (78); NS (Mann-
patients) 100% (9) 100% (8) Whitney)

27 (%, n sites; 0.4+0.8% (5); 0.3+0.8% (3); NS (Mann-
patients) 22% (2) 12.5% (1) Whitney)
TOTAL (%, n sites; 100% (1,362); 100% (1,314);
patients) 100% (9) 100% (8)

PD: Probing depth; BMI: Body mass index; NS: Not significant.
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FIGURE2: Study flowchart.
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FIGURE 3: Association between Bleeding on probing (BoP) reduction (in %)
and Plaque index (PI) reduction (in %) between TO and T1 in Group 2 (p>0.05;

Linear Regression).
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FIGURE 4: Mean probing depth (PD) and clinical attachment loss (CAL) in
initially moderate sites (PD4-6mm) at the patient level for group 1 (G1) and
group 2 (G2).
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# p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001 (2-way ANOVA).



4 CONCLUSAO

Ambos os protocolos de prescricio de exercicios - antes ou apds a
instrumentagcdo subgengival - melhoraram significativamente os parametros
periodontais apdés 90 dias. Além disso, 0 exercicio fisico isoladamente reduz
significativamente a profundidade de sondagem em bolsas inicialmente
moderadas, sugerindo que a prescrigdo precoce poderia facilitar o tratamento

periodontal.
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APENDICE 1 - METODOLOGIA DETALHADA

A pesquisa foi aprovada pelo Comité de Etica em Pesquisa em Saude
da Universidade Federal do Parana (CAAE: 02621018.4.0000.0102; ANEXO
1). Este estudo foi publicado no Registro Brasileiro de Ensaios Clinicos
(ReBEC) sob o registro:RBR-5jxh6c.

Recrutamento de Pacientes

Foram convidados a participar desse estudoadultos com idade igual ou
superior a 30 anos e inferior a 50 anos, com diagnostico de periodontite, ndo
praticantes de exerciciofisico, ndo tabagistas e sem doengas sistémicas que
evidenciem alteragdes inflamatérias, imunes ou hormonais. Os participantes,
também, necessitavam ter pelo menos 20 dentes em boca, excluindo-se
terceiros molares e néo terem o recebido tratamento periodontal n&o cirurgico
ou medicacdo antibidtica e/ou anti-inflamatéria nos ultimos 6 meses, para
inclus&o no estudo. Pacientes com qualquer grau de obesidade ou abaixo da
sua faixa de peso normal segundo a classificagdo da Organizagdo Mundial da
Saude (OMS, 1998), baseada no IMC (kg/cm?) de cada participante
(obesidade: IMC superior a 29,9; Abaixo do peso: IMC inferior a 18,5) também
nao puderam participar do estudo. Aqueles que tinham qualquer
contraindicagao de profissionais de saude para a pratica de exercicio fisico néo
puderam participar do estudo. Além disso todos os interessados concordaram
em assinar um termo de consentimento livre e esclarecido, e possuiam
umsmartphonecompativel com o aplicativo Seven® (2018, Perigee AB, Malmg,
Suécia), que os guiou pelos exercicios a serem realizados.

A primeira estratégia de recrutamento aconteceu durante a triagem da
Clinica Integrada | e Il, do periodo de margco de 2019 a margo de 2020. A
elegibilidade para inclusdao no estudo foi realizada através de uma entrevista

simplificada nas salas de espera da clinica ou por meio de ligagdes telefénicas
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aos pacientes ja cadastrados no sistema de triagem. A segunda estratégia de
recrutamento foi realizada utilizando cartazes fixados em pontos publicos de
Curitiba e nas demais instalacbes da Universidade Federal do Parana. Estes
cartazes mostravam os critérios de inclusdo e fornecia um numero de telefone
celular onde os pacientes podiam realizar um pré agendamento de
atendimento.

Aqueles individuos que foram avaliados, mas néo incluidos no estudo,
por ndo se adequarem nos critérios de inclusdo ou por opgao propria,
receberam uma instrugdo de higiene oral e uma profilaxia realizada por um
pesquisador do grupo (GGG).

Os participantes incluidos assinaram um Termo de Consentimento Livre
e Esclarecido (ANEXO 2) e foram divididos aleatoriamente em dois grupos,
sendo que todos foram submetidos tanto ao tratamento periodontal nao
cirargico (TPNC) quanto aos exercicios fisicos do aplicativo Seven, trés vezes
por semana. O teste de forga (TF) foi realizado em trés diferentes tempos, “T0”,

“T1” e “T2”, sendo “T1” e “T2” quarenta e cinco e noventa dias apods TO,

respectivamente.
45 dias V 45 dias
>
Grupo T0* T1* T2%
G1 Instrumentacdo Subgengival Instrumentacido Subgengival Reavaliacio
+ Exercicio fisico Final
G2 Exercicio fisico Instrumentacdo Subgengival Reavaliacio
+ Exercicio fisico Final

TO: Inicio; T1: 45 dias; T2: 90 dias; G1: Grupo 1; G2: Grupo 2. *Dados clinicos

foram coletados em todos os tempos do estudo.



Exame Clinico

Uma ficha de anamnese utilizada na disciplina de Periodontia Il da
Universidade Federal do Parana (ANEXO 3) foi preenchida junto com o
paciente. Foram coletadas informacdes a respeito de sua histéria médica e
odontoldgica, além de habitos e informacdes gerais de saude. O exame clinico
foi realizado pelo mesmo pesquisador previamente treinado e calibrado (GGG;
Kappa £ 1Tmm = 0,97) durante toda a pesquisa. O exame odontoldgico avaliou

0s seguintes parametros:

. Indice de placa (O’ Leary): Foi registrada presenca ou auséncia de
biofilmesupragengival corado com pastilhas (Eviplac,
Biodindmica,Parana,Brasil) em 4 faces dos dentes (vestibular, lingual,
mesiale distal).

« Profundidade de sondagem (PS): Distancia em milimetros entre a margem
gengivalatéofundodesulcooubolsaem6sitiosdecadadente(mesiovestibular,
vestibular, distovestibular, mesiolingual, lingual e distolingual).

« Nivel clinico de inser¢do (NIC): Distancia em milimetros entre a jungao
amelocementaria até o fundo de sulco ou bolsa nos mesmos6 sitios de
cadadente.

« Sangramento a sondagem (SS): foi registrada a presenga ou auséncia
desangramento em cada sitio apés 30 segundos da profundidade
desondagemserrealizada.

Para o exame clinico utilizou-se espelho clinico n°5, pinga clinica e
sonda periodontal milimetrada (Hu-Friedy®). O diagndstico periodontal foi
realizado seguindo os critérios adotados pela classificagdo de doencgas
periodontais de 2018 da Academia Americana de Periodontia e Federagao
Europeia de Periodontia. Foi diagnosticado como periodontite quando existia

perda de insergédo clinica detectavel em dois ou mais sitios interproximais nao
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adjacentes ou; havia perdas de inser¢cado clinica em face vestibular e/ ou
lingual/ palatina maiores que trés milimetros com profundidades de sondagem
maiores que 4 milimetros com sangramento em pelo menos dois dentes, sem
qgue seja por causa de recessao gengival de origem traumatica, carie dental se
estendendo até a cervical do dente, lesdo endoperiodontal drenando pelo
periodonto marginal, ocorréncia de fratura radicular vertical ou perda de
insercdo do segundo molar devido ao mau posicionamento do terceiro molar
(Papapanou et al., 2018).

Todos os pacientes receberam uma instrugdo de higiene oral e profilaxia
com escovas de Robson e pasta profilatica em sua primeira consulta. Os
nomes de todos os pacientes foram substituidos por codigos, garantindo o

respeito a sua identidade.

Teste de forga

Todos os pacientes foram submetidos ao teste de forca ao final da
consulta inicial, do retorno de 45 dias e do retorno de 90 dias. O teste consistia
em deixar o brago apoiado com o cotovelo flexionado em um angulo de 90
graus e segurar um dinambémetro de apreensdo manual (Instrutherm DM-90,
Sao Paulo, Brasil) com a mao. Foram coletadas 3 medidas da méo dominante
(MD) e da mado nao dominante (MND) do paciente. Cada coleta tinha 5
segundos de intervalo entre elas e era instruido ao paciente que apertasse com
o0 maximo de forga possivel, pois aparelho registrava o maior valor, em kgs, de
forgca alcangado (Luna-Heredia et al., 2004). O dinamémetro utilizado estava

calibrado durante toda a pesquisa (Certificado de calibragdo 98838/19)
Tratamento periodontal
Todos os pacientes receberam tratamento periodontal ndo cirurgico.

Aqueles pertencentes ao grupo 1, receberam a TPNC na primeira consulta e

na reavaliagdo de 45 dias. Aqueles pertencentes ao grupo 2, receberam na
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reavaliagdo de 45 dias. A TPNC consistia em instrugdo de higiene oral,
adequacdo do meio bucal, raspagem e alisamento radicular e motivagcéo do
paciente. A raspagem e alisamento radicular foram realizados com o auxilio de
curetas de Gracey 5-6, 7-8, 11-12 e 13-14 (Quinelato, Sdo Paulo, Brasil),
pontas de ultrassom e ultrassom (Dabi Atlante, Sdo Paulo, Brasil), tagas de
borracha e pasta profilatica. Toda TPNC foi realizada em no maximo 2 dias. Ao
final do tratamento, os pacientes que ainda necessitavam de assisténcia
odontoldégica receberam encaminhamento para a Triagem do Curso de
Odontologia da Universidade Federal do Parana a fim de receber o

atendimento adequado.

Rotina de exercicios

Além da instrugdo recebida durante a consulta, um tutorial de como
instalar o aplicativo e criar o treino especifico da pesquisa era enviado ao
participante via WhatsApp. Cada treino tinha duragao total de sete minutos e
essa rotina deveria ser realizada trés vezes na semana (Schmidt el at., 2016).
O grupo 1 realizou os exercicios durante os 45 dias finais do
acompanhamento, enquanto o grupo 2 realizou durante 90 dias. Um video
explicativo de comorealizar os exercicios, bem como uma instrucédo de
alongamento pré e pds a pratica foi disponibilizado a todos os participantes.
Cada exercicio era realizado por 30 segundos seguido de 10 segundos de
intervalo para se preparar para a proxima posigao, até se completar a rotinade
7 minutos. A selecdo dos exercicios e alongamentos realizados foram
escolhidas pelo Grupo de Pesquisa em Metabolismo, Nutricdo e Treinamento
de For¢ca (GPMENUTF) da Universidade Federal do Parana.

O aplicativo Seven possui um sistema de acompanhamento do
treinamento, onde cada dia ativo é registrado no seu calendario. Uma vez na
semana, um pesquisador do grupo entrava em contato com todos pacientes
em atividade pedindo o printscreen, via WhatsApp, do calendario do aplicativo

para acompanhar a rotina de treinos do participante.
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Coleta do Fluido Crevicular

Apds a realizagédo do periograma completo do paciente, eram escolhidos
dois sitios para coleta, sendo um que apresentasse o pior sinal de inflamacao
(para retratar o quadro de doenga periodontal), sendo este, necessariamente
com profundidade de sondagem igual ou superior a 4mm, com perda de
insercdo e apresentando sangramento a sondagem. O mesmo sitio
contralateral a esse, ou 0 mais proximo, que apresentasse saude periodontal
era escolhido para representar o estado de saude.

Posterior a escolha dos sitios, essas regides eram isoladas com rodetes
de algoddo e secas com ar. Logo apds, cones de papel absorvente
esterilizados de calibre 30 eram inseridos no sitio até o fundo de sulco ou bolsa
e mantidos por 10 segundos. Caso apds sua remogao 0 cone apresentasse
sinais de sangramento, ele era descartado e uma nova coleta era realizada.
Foram utilizados 4 cones de papel em cada sitio escolhido (saude e doenga),
sendo que o intervalo de coleta entre cada cone era de 3 minutos, para
normalizar o fluxo do fluido crevicular na regido (Duarte et al., 2009)

Em seguida a coleta, os cones eram introduzidos em eppendorfs
resfriados contendo 200uL de solucdo tampdo PBS a 0,1M, e colocados em

freezer -80C até futura analise.

Coleta do Biofilme

Os sitios escolhidos para coletar o biofilme foram os mesmos da coleta
de fluido crevicular. A coleta foi realizada utilizando uma cureta Gracey 5-6 (Hu-
Friedy®), que era introduzida até o fundo de sulco ou bolsa periodontal e emum
unico movimento de raspagem, o biofilmesubgengival do sitio era removido.
Logo apds a coleta a ponta ativa da cureta era colocada em umeppendorf
resfriado contendo 150uL de solugédo tampao TE, e 100uL dehidréxido de sédio
a 0,5M de concentracdo eram adicionados em seguida. Oseppendorfs eram

armazenados em freezer -80C até futura analise.
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Qualidade de vida

Todos os pacientes responderam um questionario de qualidade de vida
relacionado a saude oral (OHIP-14; ANEXO 4) em sua primeira consulta (T0) e
na ultima consulta (T2). As respostas eram relacionadas com a frequéncia de
ocorréncia da pergunta em questdo. O questionario € composto por 14
perguntas e o participante responde em relagao a frequéncia, sendo atribuidos
escores para suas respostas, sendo: O para resposta nunca; 1 para
‘raramente”, 2 para “poucas vezes”, 3 para “algumas vezes” e 4 para “quase
sempre”. O valor total do OHIP-14 é o resultado da soma dos escores obtidos
em todas as perguntas, sendo o minimo 0, e maximo 56. Ainda, o questionario
é subdividido em 7 dominios, sendo eles: limitacdo funcional (perguntas 1 e 2),
dor fisica (perguntas 3 e 4), desconforto psicolégico (perguntas 5 e 6),
incapacidade fisica (perguntas 7 e 8), incapacidade psicoldgica (perguntas 9 e
10), incapacidade social (perguntas 11 e 12) e deficiéncia (perguntas 13 e 14).
O valor do dominio pode ser calculado somando os escores das respostas
referentes ao mesmo dominio, sendo o valor minimo 0 e maximo 8. Quanto
maior o valor encontrado na somatdria dos escores, pior € a qualidade de vida

relacionada a saude bucal relatada pelo proprio paciente (Afonso et al., 2017).
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ANEXO 2 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Nos,professor Dr. Jodo Paulo Steffens, professor Dr. Tacito P. Souza Junior e Gabriel Guidio
Guarenghi, aluno de pds-graduacéo da Universidade Federal do Parana, estamos convidando vocé, a participar
de um estudo intitulado "Relagao entre a pratica de atividades fisicas e a condigao periodontal antes e apds
terapia periodontal ndo cirdrgica". A saude oral esta diretamente relacionada com a saude de todo o restante do
corpo humano. Assim como uma boa condigéo oral, a pratica de exercicios fisicos € fundamental para um estilo
de vida saudavel. Participando desse estudo vocé estara contribuindo conosco a entender quais sao as
relagdes entre a pratica de exercicios fisicos e a condigdo bucal emhumanos.

a) O objetivo desta pesquisa é avaliar os possiveis efeitos que a condigdo da boca (saude e doenga) podem
gerar na capacidade de exercer atividades fisicas dos participantes, bem como os possiveis efeitos da pratica
de atividade fisica na condigao oral dosmesmos.

b) Caso participe da pesquisa, vocé devera ter de um celular do tipo smartphone compativel com o aplicativo
Seven®. Além disso sera necessario comparecer as consultas para o término do tratamento na Universidade
Federal do Parana, que terdo aproximadamente 90 minutos de duragdo. Sera necessario fazer os exercicios
fisicos, com duracdo de 7 minutos, 3 vezes por semana, e mandar semanalmente o resumo das atividades
fisicas para os pesquisadores, via Whatsapp. Na primeira consulta sera iniciado o tratamento odontoldgico,
pelos profissionais da Odontologia, assim como, as atividades fisicas e também a instrucdo de exercicios de
alongamento, orientados pelo profissional de Educacéo Fisica. Nesse primeiro momento também, vocé ira
realizar um teste de forga e resisténcia que nao necessita acompanhante, ndo leva a exaustdo e nao é
demorado, além de responder a alguns questionarios sobre qualidade de vida relacionada a saude oral (OHIP-
14).Emumsegundo momento,vocéterasuabocareavaliada edaracontinuidadenotratamentoodontolégicoe nas
atividades fisicas, assim como realizar mais um teste de forga e resisténcia. No terceiro e ultimo momento, vocé
tera mais uma vez a boca, a forga e a resisténciaavaliada.

c)Para tanto vocé devera comparecer na Universidade Federal do Parana, Campus Botanico, Av. Prefeito
Lothario Meissner, 632 - Jardim Botanico, Curitiba - PR, 80210-170 CLINICA Il DO BLOCO ODONTO para suas
consultas odontolégicas e avaliagao fisica. O tempo total de pesquisa sera de aproximadamente 90 dias. Seu
comparecimento € necessario na primeira consulta, durante seu tratamento, e no periodo de avaliagdo do seu
tratamento.

d)E possivel que vocé experimente algum desconforto, principalmente relacionado a cansago ou dores
musculares dos exercicios. E possivel também sentir desconforto durante o exame clinico. Nesses casos vocé
deve contatar o pesquisador responsavel que ira avaliar seu caso e orienta-lo sobre o uso de medicamentos € a
realizagéo dealongamentos.

e) Alguns riscos relacionados ao estudo podem ser lesdes musculares e progressdo da doenga que atinge os
dentes e suas estruturas ao redor durante o tratamento, mas todos os pacientes estardo a disposicdo e
avaliardo sua condigdo durante os atendimentos. E possivel que alguns desconfortos sejam sentidos nas etapas
de exames e tratamentos clinicos também, mas todas as medidas possiveis serdo tomadas pelos
pesquisadores envolvidos para que vocé permanecga confortavel e livre de dor durante essesprocedimentos.

f)Os beneficios esperados com essa pesquisa s&o incentivo a pratica de esportes, que tém impacto direto na
saude sistémica, oral e melhora da qualidade de vida a longo prazo. Além disso, controlar e tratar a doenga que
atinge os dentes e suas estruturas aoredor.

g) O pesquisador prof. Dr. Jodo Paulo Steffens (joao.steffens@ufpr.br)responsavel por este estudo podera ser
localizado na Universidade Federal do Parana, Campus Botanico, Av. Prefeito Lothario Meissner, 632 - Jardim
Botanico, Curitiba - PR, 80210-170, no bloco de Odontologia, Sala de Periodontia, de 2%a 6°-feira, das 8-12h e
das 13:30-17:30h, para esclarecer eventuais dividas que vocé possa ter e fornecer-lhe as informagdes que
queira, antes, durante ou depois de encerrado o estudo através dos numeros (41) 3360-4325 e/ou (41) 3360-
4050.

h) Vocé também, se desejar, podera optar por tratamento alternativo ao que esta sendo proposto. Este
tratamento consiste em realizar o tratamento odontolégico proposto pelos responsaveis da disciplina sem
participardapraticadeexerciciosfisicosproposta,sendoatendidonormalmentena DisciplinadePeriodontia.

Participante da Pesquisa e/ou Responsavel Legal [rubrica]
Pesquisador Responsavel ou quem aplicou o TCLE [rubrica]
Orientador [rubrica]
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j)A sua participagdo neste estudo € voluntaria e se vocé nao quiser mais fazer parte da pesquisa podera desistir
aqualquermomentoesolicitarquelhedevolvam  esteTermodeConsentimentoLivreeEsclarecidoassinado.O  seu
tratamento esta garantido e nao sera interrompido caso vocé desista departicipar.

k) Asinformagdesrelacionadasaoestudopoderaoserconhecidasporpessoas  autorizadas,nestecaso,apenas 0s
pesquisadores envolvidos.No entanto, se qualquer informagao for divulgada em relatério ou publicagao, isto
serafeitosobformacodificada,paraque asuaidentidadesejapreservadaemantidasuaconfidencialidade.

1)O material obtido — amostras bioldgicas e questionarios — sera utilizado unicamente para essa pesquisa e sera
destruido ao término do estudo, dentro de 5anos.

m) O deslocamento entre os diferentes setores da Universidade Federal do Parana sera feito a pé, tendo em
vista que sao dentro do Campus Botanico. As despesas necessarias para a realizagao da pesquisa tais como os
materiais utilizados pelos pesquisadores, néo séo de sua responsabilidade e vocé nao recebera qualquer valor
em dinheiro pela suaparticipagao.

n)Vocé tera a garantia de que problemas tais como sensibilidade dentaria, dores decorrentes do tratamento
odontolégico ou ainda desconforto muscular decorrentes das praticas do estudo serdo avaliados na clinica
odontolégicadaUniversidadeFederaldoParana,ounasdependénciasdodepartamentodeEducagéoFisica da
Universidade Federal do Parana por profissionais daarea.

0)Quando os resultados forem publicados, ndo aparecera seu nome, e sim umcodigo.

p)Se vocé tiver duvidas sobre seus direitos como participante de pesquisa, vocé pode contatar também o
Comité de Etica em Pesquisa em Seres Humanos (CEP/SD) do Setor de Ciéncias da Saude da Universidade
Federal do Parana, pelo telefone 3360-7259. O Comité de Etica em Pesquisa é um 6rgéo colegiado multi e
transdisciplinar,independente, queexistenasinstituicdesquerealizampesquisaenvolvendosereshumanosno Brasil
e foi criado com o objetivo de proteger os participantes de pesquisa, em sua integridade e dignidade, e
assegurar que as pesquisas sejam desenvolvidas dentro de padrdes éticos (Resolugdo n° 466/12 Conselho
Nacional deSaude).

q)Autorizoousodemeus dadosobtidos nosexamesclinicosparafins dapesquisa,sendoseu  usorestritoa
elaboragdao e apresentagdo de trabalhos académicas por meio escrito, com uso de slides, painéis e
apresentagdes orais, bem como publicagaocientifica.

Eu, li esse Termo de Consentimento e compreendi a naturezae
objetivo do estudo do qual concordei em participar. A explicagdo que recebi menciona os riscos, beneficios e os
tratamentos alternativos. Eu entendi que sou livre para interromper minha participagéo a qualquer momento sem
justificar minha decisdo e sem qualquer prejuizo para mim e sem que esta decisdo afete meu atendimento. Fui
informado que serei atendido sem custos para mim se eu apresentar algum dos problemas relacionados no item
n).

Eu concordo voluntariamente em participar deste estudo.
Curitiba, ___de ___de

[Assinatura doParticipante]

[Assinatura do Pesquisador Responsavel ou quem aplicou oTCLE]

Comité de Etica em Pesquisa com Seres Humanos do Setor de Ciéncias da Satde da UFPR | CEP/SD Rua Padre Camargo, 285 | 1° andar |
Alto da Gléria | Curitiba/PR | CEP 80060-240 | cometica.saude@ufpr.br — telefone (041) 3360-7259
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ANEXO 3 - PERIOGRAMA E FICHA DE ANAMNESE UTILIZADOS NA
DISCIPLINA DE PERIODONTIA Il DO CURSO DE GRADUAGCAO EM
ODONTOLOGIA DA UFPR E UTILIZADA NESTA PESQUISA.

UNIVERSIDADE FEDERAL DO PARANA
SETOR DE CIENCIAS DA SAUDE

CURS0 DE CDONTOLOGIA

U F P R DEFARTAMENTC DE ESTOMATOLCGIA |
- = DISCIPLINA DE PERIODONTIA

Aluno: Data:

1 - DADDS PESSOAIS

Nome: Pront.

Data de Mascimente ____ ([ R.G. Data Exp. ___/_ f  Sexo:OMasc. OFem.
Naturalidade: Estado ___ Estado Civil Profissdo;
Enderego:
Bairro Cidade Estado Telefone:

Nome da M3e:

Em caso de emergéncia avisar: Telefone:

I1 - ANAMNESE — HISTORIA MEDICA

Primeira lmpressia:

Queixa do Paciente:

Questionario de Sadde:
Vook ou alguém da sua familia tem ou teve alguma destas doergas?

Hipertensdo O Sim O NEo ssma O Sim O N3o Distirbios Sanguineos O Sim O Nao
Diabetes O Sim O Ndo Hbale Amemia O Sim O N3o Doenca Cardiaca O Sim O Nao
Febre Reumatica O Sim O mNEo alergia O Sien O N3o Comvulsdes O Sim O Nao
Distirbios Renais O Sim O NEo Artrite O Sien O N3o Distirbios Hepdticos O Sim O Nao
Tuberculose O sim O MEo Sinusite O Sim O MNio D.5.T. O Sim O Nao
Hepatite O Sim O Nao Caneer O Sim O N3o (ALDS, Sifilis, Blenarragia...)
Distirbios de Quvido, Nariz ou Garganta O Sim O N3o Distirbios Gastrointestinais [ Sim O N3o
Paciente com diabetes: HbALc
Qutros:
Estd sob cuidados médicos? O Sim  Qual o motiva? Hé quarite tempo?

O mao
Faz uso de alguma medicag®a? O Sim - Qual? H& quarit tempo?

O mao
14 fez alguma cirurgia? O Sim Qual Ha quanto tempeo?
) O Wao
E alérgico a medicamentos? O Sim  Qual?

O Mao
14 desmalou alguma vez? O Sim Qual o motive?

O Nao
Quanda se corta, 2 ferida sangra muita cu demora para cicatrizar? O Sim O N3o
Fumante? L1 Ha quanto tempo? Quantos cigarras por dia? Ex- furmante:] Ha quanto tempo?
Estd grawida? [ Sim H& quanto tempo? Estd amamentando? O Sim HE quanto tempo?

O mao O Mao
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VI-PERIOGRAMA

Paciente Pronfudrio:
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5
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PS = profundidade de sondagem (mm); NG = nivel gengival (recesso +) (mm); NIC = nivel climico de inserco (mm); S5 = sangramento a sondagem (posifivo 4); SUP =
supurago (posttivo +); F=furea (V. M, DouL; 1,2 ou 3); M =mobilidade (1,2 ou 3)

NIC=PS+NG

Sitios S5+ % MawrPS:  nm

anttdade de sitios com NIC=0 na tnterproximal: Maor NIC mferprommal:~ mm Denfes com perdade msercio: %
Q prosmal nferproximal: p gl

Nimero de dentes: Perdidos por periodontite:  Remanescentes:  Com lesio de furca graus 2¢ 3 Com mobilidade grans 2e3:

( )Esameinicill  ( )Reavaliagio ( )Confrole e Manutengio
Data: | |

Aluno:
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VII -DIAGNOSTICO
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DATA: __ | [ __

VIII -PROGNOSTICO

IX — PLANODETRATAMENTO

Técnica de escovagdoindicada:

DATA: /1

Métodos mecanicos auxiliaresindicados:

Controle quimicoindicado:

Examesauxiliares:

Necessidade de adequagdo domeio:

Raspagemsupragengival:

Raspagemsubgengival:

AposReavaliagao:

Nova terapia ndocirurgica:

DATA: /1

Terapia adjuntaindicada:

Necessidade de cirurgiaperiodontal:

EspecialidadesEncaminhamento:

Aluno:
GRR:

Cientesedeacordocomotratamentoproposto.

ProfessorResponsavel Paciente ouResponsavel



ANEXO 4 - QUESTIONARIO COM ENTREVISTA OHIP-14 (QUALIDADE DE
VIDA RELACIONADA COM A SAUDE ORAL.

FPerfil de Impacto de Sande Oral {ORAL HEALTH IMPACT FROFILE - OHIP-14)

Questionario sobre o Estado de Sande

NOME:
DATA:

nass| Al 5 | Poocas | Baraments
semprs|  wvepss VEDSs

'E

1. Tave dificuldads em pronuncizr 2l snms
palavra por cansa de problemes com o5 5205
dentes, baca on pratess dentariz™

2. zentin qusa 520 palads paosou par Canss
de problemes com 05 5205 dembes, boca an
protess dentaria™

3_1eve dafes 03 503 baca

4 Bamtin desconfarto 2 comer 3lanm
alimenta por camsa de probleres com as
seus demtes, bocz on protess dentariz™

5. Term-52 sentida ponco 2 vontds par
cansa dos sens demtes, boca on probese
dentaria’

5. Semtin-s= Tensd pof C20sa d= poIoblerEs
COMm 05 5205 dentes, boca onprotess
dentariz™

Ja d=xoun d= comer 2l mnm alimento par
camsa de problerss oom a5 sens dentes,
baca on protess dentaria™

B lave de interrampes refeodss paf C20s3
de= problemwes cotm 05 s2us demes, bocz an
protese’

Q. Bantin dificuldads sm relaxar pos cansa
d= prablemas com 05 se0s dentes, bacza an
pratess dentaria™

18 Tem-52 sentida wm ponco snversonhado
par causa de prablemes o0m a5 521 denies,
bacz an protess dentaria™

11. Temn sido menas tolsrante gn pacisnts
com af2) sen {sma) cofmpanheingdzl on
famalia pos cansa de problemas com 05 520
dentes, boca on protess dentania?

12 Teve dificuldads em rezlizas 35 snEs
atividadses habitnzds por cansa de problemes
COMm 035 5205 dentes, boca ouprotess
dentaria’

13 Sentin-se menas satisfeia com 2 vida
em gera] par cansa de problemss com as
sens demtes, bacz on protess demtariz™

14 lem s51do totzlmemis incapaz de
funcionar por cansa de problemes com os
sens demtes, bacz on protess demtasia™
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ANEXO 5 - NORMAS DA REVISTA JOURNAL OF PERIODONTOLOGY

Author Guidelines

Journal of Periodontology Author Instructions

Manuscript Categories

The Journal of Periodontology publishes articles relevant to the science and
practice of periodontics and related areas. Manuscripts are accepted for
consideration with the understanding that text, figures, photographs, and tables
have not appeared in any other publication, except as an abstract prepared and
published in conjunction with a presentation by the author(s) at a scientific
meeting, and that material has been submitted only to this journal.

The Journal of Periodontology accepts manuscript submissions online
at Scholar One Manuscripts. To start a new submission, enter the Author
Center and click "Start New Submission" in the left menu box. Details regarding
each submission step are located at the top of the page in Scholar One
Manuscripts. Authors should prepare manuscripts in accordance with the
instructions below. Failure to do so may result in delays or manuscript
unsubmission.

MANUSCRIPT CATEGORIES AND SPECIFIC FORMATS

Submissions to the Journal of Periodontology should be limited to one of the
categories defined below. Specific information regarding length and format is
provided for each category. Please also refer to the instructions provided
under General Format and Style. All manuscripts will be reviewed by the
Editors for novelty, potential to extend knowledge, and relevance to clinicians
and researchers in the field. Some manuscripts will be returned without review,
based on the Editors’ judgment of the appropriateness of the manuscript for
the Journal of Periodontology.

ORIGINAL ARTICLES

These are papers that report significant clinical or basic research on the
pathogenesis, diagnosis, and treatment of the different forms of periodontal
disease. Papers dealing with design, testing, and other features of dental
implants are also included.

Format

Original articles must be limited to 4,000 words (excluding the abstract,
references, and figure legends). The reference list should not exceed 50
references, and the total combined number of figures and tables must be six or
fewer. Multi-panel figures are acceptable.

Abstract

All original articles should be submitted with a structured abstract, consisting of
no more than 250 words and the following four paragraphs:
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+ Background: Describes the problem being addressed.
* Methods: Describes how the study was performed.
* Results: Describes  the primary results.

. Conclusion(s): Reports what authors have concluded from these
results, and notes their clinical implications.

Introduction

The Introduction contains a concise review of the subject area and the rationale
for the study. More detailed comparisons to previous work and conclusions of
the study should appear in the Discussion section.

Materials and Methods
This section lists the methods used in the study in sufficient detail so that other
investigators would be able to reproduce the research. When established
methods are used, the author need only refer to previously published reports;
however, the authors should provide brief descriptions of methods that are not
well known or that have been modified. Identify all drugs and chemicals used,
including both generic and, if necessary, proprietary names and doses. The
populations for research involving humans should be clearly defined and
enrollment datesprovided.

Results
Results should be presented in a logical sequence with reference to tables,
figures, and supplemental material as appropriate.

Discussion

New and possible important findings of the study should be emphasized, as
well as any conclusions that can be drawn. The Discussion should compare the
present data to previous findings. Limitations of the experimental methods
should be indicated, as should implications for future research. New hypotheses
and clinical recommendations are appropriate and should be clearly identified.
Recommendations, particularly clinical ones, may be included when
appropriate.

REVIEW ARTICLES
The Journal of Periodontology is no longer accepting submissions of
reviews. Authors may be invited to submit reviews for potential publication, but
unsolicited reviews will no longer be accepted.

COMMENTARIES

The purpose of these papers is to provide a forum for discussion of
controversies and other issues as they relate to the practice of periodontics and
implant dentistry. Full and balanced discussion of controversies on important
issues is encouraged. This may result in several authors each presenting a
relevant viewpoint. Commentaries should be concise (2,000 to 3,000 words)
with no more than 50 references; however, they should be complete and
balanced, which may require that the issue or controversy addressed be highly
focused.
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Introduction
This section should clearly state the clinical question or issues to be discussed
and document their importance and timeliness.

Body

The body should present the information supporting all aspects of the issues.
This portion of the Commentary may be subdivided as appropriate with
headings. Figures, tables, and other illustrative materials may be incorporated.
The total combined number of figures and tables should not exceed six.

Summary
The summary should place the issue in perspective and point a way for future
directions in addressing the controversy.

Acknowledgment(s)

Since these papers allow authors to express their opinions on a subject, it is
extremely important that authors disclose any and all affiliations, financial
position, or any other information that constitutes a real or perceived conflict of
interest.

CASE SERIES
The Journal of Periodontology no longer publishes Case Reports. Authors
are encouraged to submit Case Reports to Clinical Advances in
Periodontics. The Journal of Periodontology publishes selected Case Series
that describe unusual case presentations, complex diagnoses, and novel
approaches to treatment within the scope of practice of periodontology. These
Case Series provide valuable information for clinicians and teachers in the field.
Case Series report a sufficient number of consecutive or randomized cases to
make a persuasive argument for or against the procedure, technique, or
concept under discussion. Cases should be relatively homogeneous so that a
systematic evaluation of one type of disease, lesion, or condition is made for
the procedure under consideration. Also, treatment and documentation should
be consistent and standardized for all cases. It is recognized that definitive
evidence for the safety and efficacy of any procedure, drug, or device comes
primarily from well-designed, randomized, controlled trials. However, well-
executed Case Series may lead to hypotheses about the usefulness of new and
innovative procedures, drugs, or devices and may therefore be of value to the
progress of clinical science.
The requirements for patient consent, privacy, and institutional approval are well
defined for manuscripts describing research on human subjects. These basic
requirements are described by the International Committee of Medical Journal
Editors (ICMJE) in their Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (available at: www.icmje.org) and are interpreted in the
instructions to authors of all peer-reviewed biomedical journals, including
the Journal of Periodontology.
Due to the changing ethical and legal environment around the use of patient
information, the editorial team has received multiple questions about the need
for subject consent from patients described in Case Series submitted for
publication.
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The following applies to most Case Series. It should be noted that the Editors
will determine whether specific Case Series require additional approvalsbeyond
what is describedbelow.

Requirement for Ethics Board Approval
Most Case Series are a retrospective description of clinical findings in cases or
an observed course of events that document a new aspect of patient
management during the normal course of clinical treatment. Since there is no
hypothesis testing, no systematic data collection beyond that which is part of
routine clinical practice, no data analysis, and the work has already been done,
Case Series do not usually qualify as "research" requiring approval from ethical
boards designed to protect humans involved in clinical research.
(U.S. Fed. definition: "RESEARCH is any systematic investigation, including
research development, testing and evaluation, designed to develop or
contribute to generalizable knowledge.")
Example 1: Series of private practice implant cases in patients who have been
taking bisphosphonates. Authors describe the findings in each case, which are
collected and reported in a table format.
Example 2: Authors collect series of private practice implant cases in patients
who have or have not been taking bisphosphonates. The sample size is
sufficient for data analysis, and authors analyze and report the incidence of
complications.

Example 1 does not qualify as "research," but example 2 does qualify and
requires ethical approval.
Please see "Does My Case Series Need IRB Approval?" for more
information.

Privacy in Case Series
No patient identifiers should be included in Case Series. If the authors choose
to include any subject identifiers, the authors must include the patient’s
informed written consent to publish the information.
Our policy conforms to the Uniform Requirements, which states: "Patients have
a right to privacy that should not be violated without informed consent.
Identifying information, including names, initials, or hospital numbers, should not
be published in written descriptions, photographs, or pedigrees unless the
information is essential for scientific purposes and the patient (or parent or
guardian) gives written informed consent for publication. Informed consent for
this purpose requires that an identifiable patient be shown the manuscript to be
published. Authors should disclose to these patients whether any potential
identifiable material might be available via the Internet as well as in print after
publication."

It should be noted that patients may have given a signed "consent to treat," but
that does not constitute permission to publish their case with personal identifiers
unless they have explicitly approved the manuscript. Likewise, patient consent
under government privacy rules, such as the Health Insurance Portability and
Accountability Act (HIPAA) in the United States, does not constitute permission
to publish their case with personal identifiers unless they have explicitly
approved the manuscript.
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Format

Case Series must be limited to 2,000 to 3,000 words (excluding the abstract,
references, and figure legends). The reference list should not exceed 50
references, and the total combined number of figures and tables must be six or
fewer. Multi-panel figures are acceptable.

Abstract
Case Series should be submitted with a structured abstract, consisting of no
more than 250 words and the following four paragraphs:

+ Background: Describes the clinical situation being discussed.
* Methods: Describes the clinical procedures (surgical and non-surgical)
performed.

. Results: Describes the clinical results.
» Conclusion(s): Reports what authors have concluded, specifically clinical
implications in practicesituations.

Introduction
This section should include a critical review of the pertinent literature.
Case Description and Results

This section describes the cases, including all relevant data. For ease of
presentation, tables describing longitudinal data in a chronological form may be
useful. Carefully selected, high-quality clinical photographs in full color, as well
as radiographs, areencouraged.

Discussion

This should include findings, put into perspective with respect to the field and
literature. Unique arguments and new information gained should be
summarized. Consideration of the clinical significance of the cases should be
emphasized in all sections.

GUEST EDITORIALS
Guest Editorials may be invited or may be submitted from authorities in certain

areas as a means of offering their perspective on one or more articles published
in the Journal of Periodontology, or on other items of interest to the readership.

LETTERS TO THE EDITOR

The Journal of Periodontology no longer accepts submissions of letters to the
editor.

GENERAL FORMAT

Manuscripts must be submitted in Microsoft Word. Margins should be at
least 1" on both sides and top and bottom and all text should be double-spaced.
Materials should appear in the following order:

. Title Page
. Abstract (or Introduction) and Key Words
. Text
. Footnotes
. Acknowledgment(s)

. References
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. Figure Legends
* Tables

Figures should not be embedded in the manuscript. Please see the Journal
of Periodontology Digital Art Guidelines for more information on submitting
figures.

A?Jthors should retain a copy of their manuscript for their own records.

SEARCH ENGINE OPTIMIZATION

For tips on Search Engine Optimization (SEO) and article discovery, please see
our SEO guide.

TITLE PAGE
The title page should contain:
1 a concise but informative title;

2. first name, middle initial, and last name of each author, with the highest
academic degree and the current institutional affiliation, including department,
for each (please use footnote symbols in the sequence *, 1, 1, §, I, ||, #, **, etc.
to identify authors and their correspondinginstitutions);

3. disclaimers, if any;
4. the name and address (including fax number and e-mail) of the author
responsible for correspondence (please indicate whether fax number and e-mail
can be published);
5. wordcountandnumberoffigures,tables,andreferencesinthemanuscript;

6. ashortrunningtitteofnomorethan60characters,includingspaces;

7. a one-sentence summary describing the key finding(s) from thestudy.

KEY WORDS

A maximum of six key words or short phrases, drawn from MeSH
documentation, to facilitate indexing should be listed below the abstract.

ACKNOWLEDGMENT(S) AND CONFLICTS OF INTEREST

Acknowledgment(s)

Following the Discussion, acknowledgments may be made to individuals who
contributed to the research or the manuscript preparation at a level that did not
qualify for authorship. This may include technical help or participation in a
clinical study. Authors are responsible for obtaining written permission from
persons listed by name. Acknowledgments must also include a statement that
includes the source of any funding for the study, and defines the commercial
relationships of each author.

Conflicts of Interest
In the interest of transparency and to allow readers to form their own
assessment of potential biases that may have influenced the results of research
studies, the Journal of Periodontology requires that all authors declare potential
competing interests relating to papers submitted for publication. Conflicts of
interest are defined as those influences that may potentially undermine the
objectivity or integrity of the research, or create a perceived conflict ofinterest.

Authors are required to submit:
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1. A statement in the acknowledgments section of the manuscript that includes
the source of any funding for the study, and defines the commercial
relationships of each author. If an author has no commercial relationships to
declare, a statement to that effect should be included. This statement should
include financial relationships that may pose a conflict of interest or potential
conflict of interest. These may include financial support for research (salaries,
equipment, supplies, travel reimbursement); employment or anticipated
employment by any organization that may gain or lose financially through
publication of the paper; and personal financial interests such as shares in or
ownership of companies affected by publication of the research, patents or
patent applications whose value may be affected by this publication, and
consulting fees or royalties from organizations which may profit or lose as a
result of publication. An example is shownbelow.

2. A conflict of interest and financial disclosure form for each author. A link to
this electronic form will be e-mailed to each author after manuscriptsubmission.

Conflict of interest information will not be used as a basis for suitability of the
manuscript for publication.

Example of Conflict of Interest Statement
This study was supported by a grant from the Acme Implant Corporation, Seoul,
Korea. Dr. Lee is on the scientific advisory board for Acme Implant Corporation
and gives lectures sponsored by the company. Dr. Smith is a consultant and
shareholder of the Brownstone Implant Corporation, Boston, Massachusetts.
Dr. Wang is employed full-time as chief technical officer of the Acme Implant
Corporation. Drs. Able, Kim, and Bruce report no conflicts of interest related to
this study.

REFERENCES

References should be numbered consecutively in the order in which they
appear in the text. A journal, magazine, or newspaper article should be given
only one number; a book should be given a different number each time it is
mentioned, if different page numbers are cited.
All references are identified, whether they appear in the text, tables, or legends,
by Arabic numbers in superscript. Journal title abbreviations should be those
used by the U.S. National Library of Medicine. If you are uncertain about the
correct abbreviation for a journal title, please search for the journal
at https://www.ncbi.nim.nih.gov/nimcatalog.

The use of abstracts as references is strongly discouraged. Manuscripts
accepted for publication may be cited and should include the manuscript’s DOI,
if known. Material submitted, but not yet accepted, should be cited in text as
"unpublished observations." Written and oral personal communications may be
referred to in text, but not cited as references. Please provide the date of the
communication and indicate whether it was in a written or oral form. In addition,
please identify the individual and his/her affiliation. Authors should obtain
written permission and confirmation of accuracy from the source of a personal
communication. Presented papers, unless they are subsequently published ina
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proceedings or peer-reviewed journal, may not be cited as references. In
addition, Wikipedia.org may not be cited as a reference. For most manuscripts,
authors should limit references to materials published in peer-reviewed
professional journals. In addition, authors should verify all references against
the original documents. References should be typed double-spaced. Examples
of references are given below. Authors are encouraged to consult EndNote for
the Journal of Periodontology’s preferred referencestyle.

Journals

1. Standard journal reference. Note: list all authors if six or fewer; when seven
or more, list only first three and add et al. Kurita-Ochiai T, Seto S, Suzuki N, et
al. Butyric acid induces apoptosis in inflamed fibroblasts. J Dent
Res 2008;87:51-55.

2. Corporate author. Federation Dentairelnternationale. Technical report no. 28.
Guidelines for antibiotic prophylaxis of infective endocarditis for dental patients
with cardiovascular disease./nt Dent J1987;37:235.
3. Journal paginated by issue. Card SJ, Caffesse RG, Smith BA, Nasjleti CE.
New attachment following the use of a resorbable membrane in the treatment of
periodontitis in dogs. Int J Periodontics RestorativeDent 1989;9(1):59-69.

4. Non—English-language titles translated into English. Buchmann R, Khoury F,
Hesse T, Mlller RF, Lange DE. Antimicrobial therapy of peri-implant disease (in
German). Z Zahnérztlimplantol1996;12:152-157.

Books and Other Monographs

5. Personal author(s). Tullman JJ, Redding SW. Systemic Disease in Dental
Treatment. St. Louis: The CV Mosby Company;1983:1-5.

6. Chapter in a book. Rees TD. Dental management of the medically
compromised patient. In: McDonald RE, Hurt WC, Gilmore HW, Middleton RA,
eds. Current Therapy in Dentistry, vol. 7. St. Louis: The CV Mosby Company;
1980:3-7.

7. Agency publication. Miller AJ, Brunelle JA, Carlos JP, Brown LJ, Loé H. Oral
Health of United States Adults. Bethesda, MD: National Institute of Dental
Research; 1987. NIH publication no. 87-2868.
8. Dissertation or thesis. Teerakapong A. Langerhans’ cells in human
periodontally healthy and diseased gingiva. [Thesis]. Houston, TX: University of
Texas; 1987. 92p.

Electronic Citations
Note: DOIs are preferred for journal articles. If a DOI is not available,
please provide a URL and access date.

9. Online-only article. Rasperini G, Acunzo R, Limiroli E. Decision making in
gingival recession treatment: Scientific evidence and clinical experience. Clin
Adv Periodontics2011;1:41-52. doi:10.1902/cap.2011.100002.
10. Ahead of print. McGuire MK, Scheyer ET, Nevins M, et al. Living cellular
construct for increasing the width of keratinized gingiva. Results from a
randomized, within-patient, controlled trial [published online ahead of print
March 29, 2011]. J Periodontol;doi:10.1902/jop.2011.100671.

11. Websites.CentersforDiseaseControlandPrevention.Periodontal
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Disease. Available
at: https://lwww.cdc.gov/oralhealth/conditions/periodontal-

disease.html. TABLES

Tables should be numbered consecutively in Arabic numbers in the order of
their appearance in the text. A brief descriptive title should be supplied for each.
Explanations, including abbreviations, should be listed as footnotes, not in the
heading. Every column should have a heading. Statistical measures of
variations such as standard deviation or standard error of the mean should be
included as appropriate in the footnotes. Do not use internal horizontal or
vertical rules. The submission system will easily read tables created with Word’s
table utility or when inserted into Word fromExcel.

FIGURES

Please see the Journal of Periodontology's Digital Art Guidelines for detailed
instructions on submitting high-quality images.

FOOTNOTES

Footnotes should be used only to identify author affiliations; to explain symbols
in tables and illustrations; and to identify manufacturers of equipment,
medications, materials, and devices. Use the following symbols in the sequence
shown: *, 1, 1, §, I, 1|, #, **, 11, etc.

SUPPORTING INFORMATION

The Journal of Periodontology includes supplementary/supporting information in
the online Journal. All supplementary material should be called out in the text.

Supplementary Figures and Tables
Journal of Periodontology articles are limited to a combined total of six figures
and tables in the print publication. Any additional figures and tables should be
submitted as supplementary files. Each supplementary figure or table should be
submitted as a separate file. Please follow the guidelines regarding resolution,
format, etc. for printed figures (see Figures above) and tables (see above)
when preparing supplementary figures and tables. In summary, each figure,
table, or multimedia file should be uploaded separately and the file names
should clearly identify the file (i.e., SupplementaryFigure1.tif,
SupplementaryTable1.xls, etc.). If file size limitations prevent you from
uploading your supplemental material, please e-mailjerry@perio.org.

Supplementary Videos
The Journal of Periodontology publishes short videos to supplement a paper
when appropriate. Most standard video formats are accepted. Videos should be
edited to remove extraneous material. Authors should adhere to OSHA
regulations when preparing their videos. Please e-mail julie@perio.org for
information on how to submit videos. If your video is accepted for publication, all
authors will need to submit a video copyright form. This form can be found on
ScholarOne Manuscripts in the upper right-hand corner under "Instructions &
Forms."

Authors can create video abstracts for their articles through Wiley’s partnership
with Research Square. Visit the Wiley and Research Square websites for more
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information about this video option. Authors are also welcome to create and
submit their own videos.

STYLE
Please follow the guidelines below when preparing a manuscript:

* Be sure to put the genus and species of an organism and journal names in the
reference section in italics.
+ Do not italicize common Latin terms such as in vitro, in vivo, e.g., ori.e.

+  Useablockstyle;donottabulateorindentmaterial.

* Refer to the newest edition of the Glossary of Periodontal Terms published
by the American Academy of Periodontology for preferredterminology.
* Authors are encouraged to use the disease classification as outlined in
the Annals of Periodontology, volume 4 (1999 International Workshop for a
Classification of Periodontal Diseases and Conditions).
» Create equations as text, treating any mathematical symbols as special
characters and assigning them the Symbolfont.

* Measurements of length, height, weight, and volume should be reported in
metric units or their decimal multiples. Temperatures should be given in
degrees Celsius and blood pressure in millimeters of mercury. All hematologic
and clinical chemistry measurements should be reported in the metric system in
terms of the International System of Units (SlI). Description of teeth should use
the American Dental Association (i.e., Universal) numberingsystem.

« Statistical methods should be described such that a knowledgeable reader
with access to the original data could verify the results. Wherever possible,
results should be quantified and appropriate indicators of measurement error or
uncertainty given. Sole reliance on statistical hypothesis testing or normalization
of data should be avoided. Data in as close to the original form as reasonable
should be presented. Details about eligibility criteria for subjects, randomization,
methods for blinding of observations, treatment complications, and numbers of
observations should be included. Losses to observations, such as dropouts
from a clinical trial, should be indicated. General-use computer programs should
be listed. Statistical terms, abbreviations, and symbols should be defined.
Detailed statistical, analytical procedures can be included as an appendix to the
paper ifappropriate.

AUTHORSHIP

Individuals identified as authors must meet all of the following criteria
established by the International Committee of Medical Journal Editors: 1)
substantial contributions to conception and design, or acquisition, analysis, or
interpretation of data; 2) drafting the article or revising it critically for important
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