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RESUMO

A cdrie dentdria € um problema de satide publica no mundo, sendo necessaria a implementagao
de medidas preventivas e tratamentos adequados. Objetivo: Assim, o objetivo deste estudo foi
avaliar o impacto do tratamento restaurador atraumdtico (ART, Atraumatic Restorative
Treatment) associado a estratégia educativa em saide bucal nas caracteristicas fisico-quimicas
e microbioldgicas salivares de escolares. Material e Métodos: Este estudo caso-controle foi
composto por criangas de escolas publicas que apresentavam pelo menos um molar deciduo
com cdrie em dentina (Gart), pareadas por género e idade com criancas livres de cdrie (Gc),
compreendendo 36 criancas por grupo com seis e sete anos de idade. A estratégia educativa
consistiu em quatro sessdes consecutivas (uma sessdo/semana) sobre os fatores etiologicos da
carie, instrucoes de higiene bucal, escovacio supervisionada e explicagdes sobre o ART. O
ART foi realizado utilizando-se instrumentos manuais para abertura e limpeza das cavidades e
restauracdo com iondmero de vidro de alta viscosidade. Os participantes foram avaliados em
trés momentos: T1-baseline, T2—uma semana ap0s estratégia educativa (para Gc e Garr) e T3—
um més apOs estratégia ou ART para Gc e Garr, respectivamente. A presenca de biofilme e
gengivite foi avaliada nas superficies vestibulares de incisivos  superiores
deciduos/permanentes. O fluxo salivar estimulado foi estimado por via mecanica de 0,3 g de
parafilm por 5 minutos, sendo o pH salivar determinado imediatamente apds a coleta. A
capacidade tampao foi mensurada pela adicdo 1,5 ml de HCl (5 mM) em 0,5 mL de saliva
estimulada e posterior aferimento do pH. Para detec¢do e quantificagdo de bactérias totais e
Streptococcus mutans, o DNA microbiano de amostras de saliva ndo estimulada foi isolado e
submetido a reacdes quantitativas de PCR (qPCR). Resultados: As frequéncias de criancgas do
Gc com biofilme escore zero e escore 4 aumentaram e diminuiram, respectivamente, apds a
estratégia educativa; a frequéncia de gengivite escore 2 também diminuiu significativamente.
O pH salivar e capacidade tampao foram significativamente menores no Garrem relagio ao Ge
em todos os momentos e aumentaram significativamente apds as intervengdes em ambos 0s
grupos. A contagem de bactérias totais e S. mutans no Gc diminuiu de T1 para T2, aumentando
significativamente no T3 (em rela¢do a T2). No Garr, a contagem de bactérias totais diminuiu
do T1 para T2, permanecendo baixa até T3; ja a contagem de S. mutans diminuiu de T1 para
T2, embora sua porcentagem em relagdo as bactérias totais tenha aumentado até T3. Ainda, a
porcentagem de S. mutans foi maior no Garr nos momentos T2 e T3 em comparac¢io ao Ge.
Uma tendéncia de retorno aos niveis microbioldgicos iniciais foi observada apds as

intervencdes em ambos os grupos, o que enfatiza a necessidade de estratégias continuadas de



prevengdo em satde bucal. Conclusoes: Os achados deste estudo reforcam a importancia de
programas preventivos em saude bucal na melhora de parametros clinicos e das caracteristicas
fisico-quimicas e microbioldgicas salivares tanto em criancas livres de carie como aquelas com

experiéncia de cdrie e submetidas a intervencoes.

Palavras-chave: Crianca, Tratamento Dentério Restaurador Atraumatico, Educa¢do em Satde,

Microbiota, Higiene Bucal, Saliva



ABSTRACT

Dental caries is a public health problem in the world, which requires preventive measures and
appropriate treatments. Objective: The objective of this study was to evaluate the impact of
atraumatic restorative treatment (ART) associated with oral health educational strategy on
salivary physicochemical and microbiological characteristics of schoolchildren. Material and
Methods: This case-control study was composed of children from public schools with at least
one decayed primary molar in dentin (Gart), matched for age and gender with caries-free
children (Gc), comprising 36 six- to seven-yr-old children each group with 6-7 years. The
educational strategy consisted of four consecutive sessions (one session/week) about etiological
factors of dental caries, oral hygiene instructions, supervised toothbrushing and explanations
about the ART. ART was performed using hand instruments for opening and cleaning the
cavities and restoration with high-viscosity glass ionomer. Children were evaluated at three
moments: T1-baseline, T2-one week after educational strategy (for Gc and Garr) and T3-one
month after strategy or ART for Gc and Gagrr, respectively. Presence of biofilm and gingivitis
was assessed on buccal surfaces of primary/permanent upper incisors. Stimulated salivary flow
was estimated by via mechanical on 0.3 g of parafilm for 5 minutes, and pH being determined
immediately after salivary collection. Buffer capacity was measured by adding 1.5 ml HCI (5
mM) in 0.5 mL of stimulated saliva and subsequent pH measurement. For detection and
quantification of total bacteria and Streptococcus mutans, microbial DNA from unstimulated
saliva samples was isolated and subjected to quantitative PCR reactions (QPCR). Results: In
G, the frequency of biofilm score zero and score 4 increased and decreased, respectively, after
the educational strategy; gingivitis score 2 also decreased significantly. Salivary pH and buffer
capacity were significantly lower in Garr compared to G¢ at all moments and increased
significantly after interventions in both groups. In Gc, total bacteria and S. mutans counts
decreased from T1 to T2, increasing significantly in T3 (compared to T2). In Garr, total bacteria
count decreased from T1 to T2, remaining low at T3, while S. mutans count decreased from T1
to T2. In Garr, the percentage of S. mutans/total bacteria increased from T1 to T3, and it was
higher in T2 and T3 than in Gc¢. A trend toward returning to baseline microbial levels was
observed after interventions in both groups, which emphasizes the need for continuous oral
health prevention strategies. Conclusions: The findings of this study reinforce the importance
of preventive programs on oral health in the improvement of clinical parameters and salivary
physicochemical and microbiological characteristics in both caries-free children and those with

caries experience, subjected to interventions.
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1 INTRODUCAO

A cérie é uma doenga dependente de biofilme-aguicar (Fejerskov, 2004), onde o
actmulo de biofilme € necessdrio e a exposi¢ao ao actcar é fator determinante para a progressao
da lesdo de cérie em qualquer superficie dentdria intacta ou restaurada. O biofilme formado na
presenca de sacarose tem baixas concentracdes de célcio, fosfato e fldor, fons envolvidos no
processo de des-remineralizacao do esmalte e dentina (Paes Leme et al., 2006); como a saliva
por si s6 nao € 100% eficaz para reparar todos os minerais perdidos durante o processo de
desmineralizacdo, a remocao mecanica do biofilme e restricdo de acicar se fazem necessarios
para o controle da doenca (Cury et al., 2016).

Procedimentos restauradores diminuem os locais livres para acimulo de biofilme
reduzindo significativamente as populagdes bacterianas (Wright et al., 1992). Entretanto, o
biofilme pode acumular-se também sobre a superficie da restauragdo, por isso a necessidade de
implementacdo de estratégias educativas em satide bucal em criancas em idade escolar
(Vadiakas et al., 2012). As estratégias educativas em satide bucal devem consistir de instru¢des
de saide bucal e métodos de controle do biofilme, visando a motivacdo e incorporagdo de
conhecimento, atitude e comportamento em satide (Bhardwaj et al., 2013). O controle por meio
do uso do dentifricio fluoretado altera a relacdo dose-resposta entre agiicares e cdrie, uma vez
que retarda a ocorréncia de cavitacdo para um determinado nivel de acicares (Zero, 2004) e
pode reduzir a forca da associagdo entre a frequéncia de ingestdo de acucares e a incidéncia de
carie (Duggal et al., 2001;. Bernabé et al., 2014).

O tratamento restaurador atraumdtico (ART, do original em inglés Atraumatic
Restorative Treatment) foi desenvolvido para ser utilizado no tratamento de populacdes
carentes ou comunidades distantes dos grandes centros (Frencken, 2009), embora também
utilizado como op¢do de tratamento em clinicas privadas. Quando comparado aos tratamentos
convencionais, 0 ART é considerado uma abordagem menos traumadtica e melhor aceita pela
populacdo infantil (Rahimtoola & van Amerongen, 2002; Schriks & van Amerongen, 2003).
Quando avaliada a taxa de sobrevivéncia do cimento de iondmero de vidro (CIV), material
frequentemente utilizado para o ART em dentes posteriores deciduos e permanentes, ndo se
observou diferenca significativa em relacdo as restauracdes convencionais com amalgama
realizadas em superficie Gnica ou oclusal em estudos prévios (Frencken et al., 2004; van’t Hof
et al., 2006; de Amorim et al., 2012).

O CIV de alta viscosidade é o material de escolha para o ART, uma vez que é

biocompativel, apresenta coeficiente de expansao térmica semelhante ao dos dentes e libera
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ions fluoreto (Bonifdcio et al., 2009; Guglielmi et al., 2011). A presenca de fluoreto em
materiais restauradores interfere com o avanco da lesdo de cérie, reduzindo a desmineralizagcdo
e promovendo remineraliza¢do do esmalte e dentina (Cury & Tenuta, 2009; Mickenautsch et
al., 2010), uma vez que o fluoreto € o Unico agente terapéutico conhecido para controlar de
forma eficaz a progressdo da doenca cdrie (Fejerskov et al., 2015). Estes materiais, além de
liberar fluoreto por um longo tempo, podem também recarregar o fon a partir de outras fontes,
tais como o fluoreto do dentifricio (Vieira et al., 1999). Alguns estudos encontrados na literatura
reportaram um efeito do CIV sobre a reducio no niimero de Streptococcus mutans (Forss et al.,
1991; Forsten, 1991; Saku et al., 2010); no entanto, poucos ensaios clinicos controlados foram
realizados para mostrar evidéncias do efeito antibacteriano destes materiais, sendo necessarios
mais estudos para confirmar estes achados (Cury et al., 2016).

Sugere-se que o desenvolvimento da carie dentdria esteja associado a presencga de
S. mutans (Baca et al., 2002) e, apds a irrup¢do dentdria, estes microrganismos colonizam
diferentes superficies, incluindo lesdes de cdrie e fissuras. Os poucos estudos clinicos
encontrados na literatura que tenham realizado programas educativos em saude bucal (Klock
and Krasse, 1978) e ART em criancas de pouca idade (Carvalho & Bezerra, 2003; Roshan et
al., 2010) encontraram melhora significativa nos parametros salivares, em termos de pH,
capacidade tampao, niveis de microrganismos cariogénicos e atividade de cdrie; no entanto, a
contribuicdo dessas intervencdes separadamente e a comparacdo do efeito do ART com um
grupo controle de criancgas livres de cérie ndo foi realizada. O diferencial deste estudo, foi a
avaliacdo da populacdo microbiana através da reacdo em cadeia da polimerase quantitativa
gPCR, uma alternativa mais sensivel e versatil para técnicas baseadas em cultura durante a
avaliacdo de amostras in vivo (Klein et al., 2012). Atualmente as caracteristicas do biofilme
dental tém recebido bastante aten¢do da comunidade cientifica, embora a avaliagdo salivar seja
de interesse pelo seu facil acesso e possibilidade de comparag¢do com achados prévios (Loesche
et al., 1977; Klock & Krasse, 1978; Wright et al., 1992; Carvalho & Bezerra, 2003; Roshan et
al., 2010), fornecendo um panorama das alteragdes fisicoquimicas e microbioldgicas da saliva,
que efetivamente banha todas as superficies da boca.
Sendo assim, o objetivo deste estudo foi avaliar o impacto do ART associado a estratégia
educativa em saude bucal nas caracteristicas fisico-quimicas e microbiolégicas salivares de

criancas de 6 a 7 anos em um estudo caso-controle.
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ABSTRACT

Dental caries is still a public health concern. Therefore, the aim was to evaluate the impact of
atraumatic restorative treatment (ART) associated with oral health educational strategy on
salivary physicochemical and microbiological characteristics of schoolchildren (6-7y old). This
case-control study included children with at least one decayed primary molar in dentin (Garr;
n=36), matched by age and gender with caries-free children (Gc; n=36). Educational strategy
consisted of 4 consecutive sessions (1/week) about etiological factors of caries, oral hygiene
and supervised toothbrushing for both groups. ART was performed using hand instruments and
restoration with high-viscosity glass-ionomer. Children were evaluated at: T1-baseline, T2—
one week after educational strategy (for Gc and Garr) and T3—one month after strategy or ART
for Gc and Garr, respectively. Presence of biofilm and gingivitis was assessed on buccal
surfaces of upper incisors (scoring 0-4). Salivary flow rate, pH and buffer capacity were
assessed in stimulated saliva. Detection and quantification of total bacteria and S. mutans were
performed in unstimulated saliva (QPCR). It was observed that children with biofilm score zero
and score 4 increased and decreased, respectively, and the frequency of gingivitis score 2
decreased after strategy in Gc. Salivary pH and buffering capacity were significantly lower in
Garr in all collections, increasing significantly after interventions in both groups. In G, total
bacteria and S. mutans counts dropped from T1 to T2, increasing significantly in T3. In Garr,
total bacteria count decreased from T1 to T2, remaining low at T3; S. mutans count decreased
from T1 to T2. The percentage of S. mutans/total bacteria increased from T1 to T3 in Garr, and
it was higher in Garr compared to Gc in T2 and T3. A trend toward returning to baseline

microbial levels was observed, emphasizing the need of continuous oral health strategies.

Key words: Child, Dental Atraumatic Restorative Treatment, Health Education, Microbiota,

Oral Hygiene, Saliva
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INTRODUCTION

In recent decades, there has been progress in the prevention of dental caries among
children, adolescents and adults; however, dental caries remains a public health concern
(Marcenes et al., 2013; Kassebaum et al., 2015), despite the widespread use of fluoridated
water, fluoride toothpaste and sealant use (Narvai et al., 2006; Griffin et al., 2008). In Brazil,
the last survey showed that tooth decay remains highly prevalent, especially in early infancy
(Ministry of Health, Brazil, 2010), and similar findings were observed in other developing
countries (Sutthavong et al., 2010). These increased levels of dental caries are still observed
especially where community and school-based preventive oral care programs are not
established (Rao et al., 1999). Once a strong association between tooth decay and oral hygiene
was observed (Esan et al., 2015), efficient dental health education should incorporate oral health
instructions and methods to reduce dental biofilm, to motivate and incorporate oral health
knowledge, attitude and behavior. It has been shown that even a short-term oral health
educational program may be useful in improving oral hygiene and gingival health (Bhardwaj et
al., 2013).

Tooth decay is a multifactorial disease, biofilm-sugar dependent (Fejerskov, 2004),
where the dental biofilm formation is necessary and the exposure to sugar is a determinant
factor for the progression of carious lesions on any tooth surface (intact or restored). A
relationship between dental caries and Streptococcus mutans has also been reported (Tanzer et
al., 2001) and, after dental eruption, these microorganisms colonize different tooth surfaces,
including caries lesions and fissures (Baca et al., 2002). Restorative procedures are thought to
reduce biofilm accumulation sites, resulting in significant reductions in bacterial populations
(Wright et al., 1992). However, even when lesions or fissures are filled, biofilm can develop on
the surface of these materials; therefore recent findings have emphasized the need to educate
children prior to the age of 12 in oral health issues (Vadiakas et al., 2012).

The atraumatic restorative treatment (ART) was developed for use in poor
communities or those far from urban centers (Frencken, 2009), and it is considered a less
traumatic approach and better accepted by child patients (Rahimtoola and van Amerongen,
2002; Schriks and van Amerongen, 2003). Removing decayed tissue with hand instruments and
restoring the cavity by adhesive material shall conserve as much as possible tooth structure and
will prevent further decay. In addition, when comparing glass ionomer cement survival rate --
a material often used in ART in primary and permanent posterior teeth -- no significant
difference between conventional amalgam fillings and glass ionomer cement restoration

performed in single or occlusal surface was found (Frencken et al., 2004; Van't Hof et al., 2006;
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de Amorim et al, 2012).

Past studies reported some properties of the glass ionomer cement, such as
continuing fluoride release, biocompatibility, and cariostatic potential (Benelli et al., 1993;
Souto and Donly, 1994), which could inhibit new caries lesions, acting in remineralization of
initial lesions (Serra and Cury, 1992) and promoting mineralization of adjacent tissue (ten Cate
and van Duinen, 1995); however, there is a lack of controlled clinical trials and these effects
are still not based on clinical evidence (Cury et al., 2016).

Few clinical studies were conducted to evaluate the effect of oral health educational
programs (Klock and Krasse, 1978) and ART (Carvalho and Bezerra, 2003; Roshan et al., 2010)
on salivary parameters (i.e., salivary pH, buffer capacity and cariogenic microorganisms’
levels). In most of them, the absence of sample size calculation and a control group, and the
lack of controlling for potential confounding factors make it difficult to determine comparisons.
The return of the oral bacteria levels to pre-treatment levels was observed in previous studies
(Loesche et al., 1977; Wright et al., 1992; Roshan et al., 2010), which may imply that a
restorative treatment alone would be a questionable modality for altering the oral flora in a
clinically significant way. The differential of this study was to evaluate the microbial population
via quantitative polymerase chain reaction (qQPCR), a more sensitive and versatile alternative to
culturing-based techniques for evaluation of in vivo samples (Klein et al., 2012).

Currently, the dental biofilm characteristics and its relationship with tooth decay
have received much attention from the scientific community (Fejerskov, 2004; Parisotto et al.,
2011), although the evaluation of salivary characteristics are of interest due to its easy access
and the possibility of comparing with previous longitudinal clinical studies (Loesche et al.,
1977; Klock and Krasse, 1978; Wright et al., 1992; Carvalho and Bezerra, 2003; Roshan et al.,
2010). Furthermore, it provides an overview of the physicochemical and microbiological
changes in saliva caused by preventive strategies, which effectively bathes all mouth surfaces
and is also related to other oral diseases beyond dental caries.

Thus, the objective of the present study was to evaluate the impact of ART
associated with oral health educational strategy on salivary physicochemical and

microbiological characteristics of children aged 6-7 years in a case-control design.
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MATERIAL AND METHODS

Participants

A clinical longitudinal study design (ClinicalTrials.gov, CJK-2014-ART) was used
with children recruited from public schools of Piracicaba, Saltinho and Charqueada, SP, Brazil.
The number of population and the Human Development Index (HDI) of these cities are
approximately: 364,571 habitants and HDI 0.78; 7,059 and 0.791; 16,440 and 0.736,
respectively. All families have access to public water supply services, with fluoride levels of
0.7 ppm. Five hundred twenty-one forms with information and instructions about the study were
distributed to six- to eight-years-old schoolchildren, and consents were obtained from 380
parents/guardians, who were informed of the procedures, possible discomforts or risks and the
possible benefits of the study (approved by the Ethics Committee of Piracicaba Dental School,
University of Campinas, protocol no. 136/2014).

Sample size was calculated from results of two previous studies (Klock and Krasse,
1978; Roshan et al., 2010). The study done by Roshan et al. (2010) examined S. mutans counts
in saliva of children submitted to atraumatic restorative treatment, while Klock and Krasse
(1978) evaluated the effect of caries-preventive program on salivary pH and buffer capacity.
Considering a power of the test=0.80 and alpha level=0.05, a minimum of 35 subjects in each
group would be necessary to perform such evaluations. Confounding factors, such as gender
and age, were considered for pairing the groups.

A total of 72 schoolchildren were selected after the conduction of clinical
examination to verify the dental caries experience using dmft (sum of decayed, missing, and
filled teeth in the primary dentition) and DMFT (sum of decayed, missing, and filled teeth in
the permanent dentition) indices (WHO, 1997). All examinations took place at the schools, out
of doors in daylight but not direct sunlight, by the first author previously trained using in lux
method (Ministry of Health, Brazil, 2009). This calibration process consisted of the visual
observation of 33 images (during 1 minute each figure) and diagnostic (presence or absence) of
caries lesions with different levels of severity; then, the results were compared to the gold
standard records.

Subjects were excluded in accordance with the following exclusion criteria:
indication for tooth extraction, presence of fistula, abscess or spontaneous toothache,
insufficient tooth structure to support restoration, presence of caries lesions in permanent teeth,
chronic diseases or conditions (psychiatric diseases, tumours, traumas, diabetes, and others),

current use of medications that would interfere with salivary secretion and inappropriate
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behavior and/or refusal to participate. Subjects who did not participate in at least one of the
sessions were also excluded. Patients in need of emergency care (toothache) and/or other dental
procedures (e.g., tooth extraction or endodontic treatment) were referred to the Pediatric
Dentistry Clinics at Piracicaba Dental School, University of Campinas.

The study was designed to compare two paired groups. Caries-free children
(DMFT/dmft=0) was allocated in the control group (Gc, n=36) and submitted to oral health
educational strategy; the other group of children with at least one decayed primary molar in
dentin (without painful symptoms, mobility and abscess) was submitted to oral health
educational strategy and further ART (GarT, n=36). See more details about sample selection in

Figure 1.

Figure 1. Flow chart of sample selection.

Target population
(n=521)

Excluded (n=443)
*  Not signed consent (n=141)
e Refusal to participate (n= 2)
*  Not participated in at least one session (n=48)

e Exclusion criteria (n=252)

Studied population (n=72)
36 paired children each group

Exclusion criteria (n=252)
e Caries free (n=177)
e Indication for tooth extraction (n=35)

*  Presence of fistula, abscess or spontaneous toothache (n=21)

* Insufficient tooth structure to support restoration (n=15)
e Current use of medications that could interfere with the central
nervous system (n=4)

* Inappropriate behavior and/or refusal to participate (n=8)
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Oral health educational strategy
Oral health educational strategy was standardized and similar for both groups and
modified based on previous studies (Bhardwaj et al., 2013; Angelopoulou et al., 2015).
Schoolchildren were submitted to four consecutive sessions (once a week, at the school, by the
same researcher) of oral health educational strategy, which consisted of:
1*'. session: visualization of the mouth’s structures: primary and permanent teeth, tongue,
palate, and other;
2" session: explanations regarding etiological factors of dental caries (diet, microbiota and
host); visualization of caries lesions using mirror;
3", session: oral hygiene instructions (Modified Stillman technique and flossing) using models
(i.e., tell-show-do technique); supervised toothbrushing;
4™ session: explanations regarding the use of ART (indications and stages).
The sessions were based on active learning methodology, interaction and

reinforcement. Next, Gart was submitted to ART, as described below:

Atraumatic restorative treatment

ARTs were performed by one trained pediatric dentist using protocols developed
for this approach (Frencken et al., 1996; 2014). Only hand instruments were used for opening
and cleaning the cavities in primary molars. Cleaned cavities were restored with a high-
viscosity glass-ionomer (Ketac Molar Easymix®; 3M ESPE, Sumaré, Sao Paulo, Brazil). ARTs
were performed at school using folders and chairs, which were adapted to simulate a dental
chair near to a window for natural light.

At this stage, the following exclusion criteria were considered: exfoliated and/or
restored teeth after initial selection; pulp exposure during excavation (in these cases, children
were submitted to emergency care and were referred to finish treatment in the Clinics of
Pediatric Dentistry at Piracicaba Dental School, University of Campinas); inappropriate

behavior and/or refusal to participate.

Assessment of oral hygiene

Oral hygiene was assessed by one trained researcher (CNF) considering the
presence of dental biofilm and gingivitis. The presence of visible biofilm was evaluated in
buccal surfaces of primary and/or permanent upper incisors, the presence of biofilm in one
incisor was scored as 1, two incisors as score 2, and thereby until score 4 (Bonanato et al.,

2010).
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The presence of gingivitis was confirmed by gingival amendment contouring and
gum color in upper incisors and it was also scored from 0 to 4 (Loe, 1967; Alaluusua and
Malmivirta, 1994). The evaluations were performed in three moments: T1 — baseline, T2 - one
week after educational strategy, T3 - one month after the educational strategy for Gc; and T1 —
baseline, T2 - one week after educational strategy, T3 - one month after ART for Gart. Between

T2 and T3, no other intervention was made.

Salivary collection and biochemical evaluation

Unstimulated and stimulated saliva collections were carried out in schools, at least
2 hours after the last meal and 1 hour after oral hygiene. Unstimulated saliva was collected with
subjects comfortably seated, and after a few minutes of relaxation, they rinsed their mouth with
distilled water. Then, they were trained to avoid swallowing saliva and asked to lean forward
and spit all the saliva produced for five minutes into a cooled tube, through a glass funnel. After,
stimulated saliva was collected by subjects chewing on 0.3g of an inert and tasteless material
(Parafilm, Merifeld, USA), for approximately 70 cycles/min and spitting all the saliva produced
for five minutes into another cooled tube. Salivary flow rate was estimated as the volume of
saliva secreted per min (mL/min).

Salivary pH was determined immediately in stimulated saliva, using a portable pH-
meter (Orion 3 Star Benchtop, Thermo Electron Corporation, USA). After calibration, the
electrode was immersed in a Falcon tube containing saliva for 30 seconds for measurement.

Salivary buffer capacity was measured according to the methodology described by
Kitasako et al. (2008). The evaluation was performed by adding 1.5 ml of 5 mM HCI to a tube
containing 0.5 mL of stimulated saliva. The tube was shaken and opened to release CO>
dissolved in the saliva and, after 5 minutes, the final pH of the solution was assessed in the way
similar to determine salivary pH and taken as an expression of the buffer capacity of the salivary

samples for further comparisons among collections (T1, T2 and T3) and between groups.

Salivary microbiological evaluation

For detection and quantification of microorganisms, the microbial DNA in
unstimulated saliva samples was isolated and subjected to quantitative PCR reactions (qPCR).
For the isolation of genomic DNA of potentially viable cells, 1 ml of saliva was centrifuged
(13.000 xg/10 min/4°C) and the supernatant discarded. The precipitate was suspended in 500
pl of TE buffer (S0mM Tris, 10mM EDTA, pH 8.0) and 0.75 pl of propidium monoazida (PMA:
20 mM in 20% dimethylsulfoxide; Biotium, Hayward, CA) (Nocker et al., 2007). After
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incubation for 5 min in the dark, under agitation, the samples were exposed to light (S00W) for
3 min. After the light-induced crosslinking to extracellular DNA, including DNA from
nonviable or dead cells, samples were centrifuged (5.000 xg /5 min / 4°C) and the supernatant
discarded. The precipitate was then suspended in 100 pl of TE buffer, 10.9 ul lysozyme (stock
100 mg/mL, Sigma) and 2.5 pl mutanolysin (stock 5 U/uL, Sigma). This suspension was
incubated at 37°C for 30 min. After, DNA was isolated with MasterPure DNA Purification kit
(Epicenter Technologies, Madison, Wis, USA) following the manufacturer's recommendations.
The amount and purity of the DNA was assessed by OD260nm and the ratio OD260/280,
respectively. Ten ng (or more) of genomic DNA from each sample were mixed with 12.5 pl of
2X 1Q SYBR Green Supermix (Bio-Rad Laboratories, USA) and 0.5 ul of 1 mM specific
primers for S. mutans or total bacteria (Table 1). The reactions were loaded into 96-Well PCR
Plates (MLL9601, Bio-Rad), and were carried out by a CFX96 system (Bio-Rad). The
amplification cycle included an initial denaturation step (95°C / 3 min), followed by 40 cycles
of denaturation (94°C / 30 sec), annealing (58°C / 30 sec), and extension (68°C / 1 min), and
melt curve was analyzed. The standard curves were based on the genome size of S. mutans
UA159 (2.01 Mb) and average of total oral bacteria known genomes (2.45 Mb) according to
Dolezel et al. (2003). Specifically, a copy of the genome is a cell of each organism. The curve
was used to transform the values of the critical threshold cycle (Ct) with respect to cell number.
For S. mutans standard curve was constructed using genomic DNA of the lab strain S. mutans
UA159 (ATCC 700610), while for total bacteria a DNA extracted from a saliva sample was
selected arbitrarily (Klein et al., 2012). To determine the number of S. mutans and total bacteria
cells in the original sample, the numbers of cells detected in the qPCR runs were multiplied by
the dilution factor from the DNA dilution step.

Bacteria quantification was performed in the three collections (T1, T2 and T3) for

both groups.
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Table 1. Microorganisms of interest for detection and quantification via qPCR

Microorganisms Primer sequence Reference
(genus and species) (forward and reverse)
"All bacteria" or total ~ACTCCTACGGGAGGCAGCAG Fierer et al. (2005)
bacterial load ATTACCGCGGCTGCTGG
Streptococcus mutans ~ TCGCGAAAAAGATAAACAAACA  Chen et al (2007)
GCCCCTTCACAGTTGGTTAG
Statistics

Statistical analysis was performed using BioEstat 5.3 (Mamiraud, Belém, PA,
Brazil) and SigmaPlot 13 (Systat Software Inc., San Jose, CA, USA) statistical packages with
a 5% significance level. The distribution of data was evaluated using Shapiro-Wilk normality
test.

Descriptive statistics consisted of means, standard deviations, medians,
interquartile range, and percentages.

The frequencies of biofilm and gingivitis scores among the different collections
(T1, T2 and T3) for each group were evaluated by means of Chi-square partition test.
Comparisons between groups in the same moment were performed using Chi-square or Fisher’s
Exact tests.

Comparisons of salivary flow rate, pH, buffering capacity and bacteria counts
between groups were performed using t-test/Mann-Whitney test; among collections (T1, T2
and T3) data were compared using One way ANOVA repeated measures/Friedman (Tukey
post-test). Because data from bacteria quantification were not normally distributed, logarithmic

transformation was applied (Ln).
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RESULTS
Table 2 shows the description of the two groups (Gc and Garr) evaluated according

to demographic and clinical variables.

Table 2. Demographic and clinical characteristics of the studied sample

Number of Baseline Baseline
Gender Age (y)
decayed teeth biofilm scores gingivitis scores
Group (n)
Median Median
/8 Mean (SD) Mean (SD)
(25-75%) (25-75%)
2 0
Gc (36) 18/18 6.50 (0.51) 0
(0-4) (0-2)
0 0
Garr (36) 18/18 6.50 (0.51) 1.78 (1.24)
(0-3) (0-1.25)

Gc, control group; Garr, atraumatic restorative treatment group.
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The frequencies of biofilm and gingivitis scores according to the groups (Gc and

Gart) and moments (T1, T2 and T3), and the comparisons between them are shown in Table 3.

The frequencies of children in G¢ with biofilm score zero and score 4 increased and decreased,

respectively, after educational strategy. In addition, the frequency of gingivitis score 2 in G¢

decreased significantly after educational strategy. On the other hand, the frequencies of biofilm

and gingivitis scores did not vary significantly between moments in Garr.

Table 3. Distribution [n (%)] of biofilm and gingivitis scores according to the groups (Gcand Garr) and

moments (T1, T2, T3).

Biofilm Gingivitis
Gc

T1 T2 T3 p-value T1 T2 T3 p-value
(n=36)
score 0 13 (36.1) 22 (61.1) 31 (86.1) 0.010 21 (58.3) 29(80.6) 33(91.7) 0.452
score 1 2 (5.6) 3(8.3) 1(2.8) 0.622 2 (5.6) 5(13.9) 1(2.8) 0.227
score 2 8(22.2) 9 (25.0) 2 (5.6) 0.130 6 (16.7) 1(2.8) 0(0.0) 0.018
score3  2(5.6)  0(0.0) 0(0.0) 0145 2(56) 128  0(0.0) 0377
scored  11(30.6)  2(5.6) 2(5.6) 0011 5(139) 0(00) 2(56)  0.079
GarT

T1 T2 T3 p-value T1 T2 T3 p-value
(n=36)
score 0 19(52.8) 16 (444) 28(77.8) 0322 24(66.7) 30(83.3) 35(97.2) 0566
scorel 128 411  3(83) 0437 383 128 128 0471
score 2 6 (16.7) 9 (25.0) 4 (11.1) 0.430 4 (11.1) 4 (11.1) 0 (0.0) 0.144
score 3 4 (11.1) 4 (11.1) 0 (0.0) 0.144 1(2.8) 0 (0.0) 0 (0.0) 0.374
score 4 6 (16.7) 3(8.3) 1(2.8) 0.178 4 (11.1) 1(2.8) 0 (0.0) 0.087
Gevs.

T1 T2 T3 T1 T2 T3
GarT
score 0 p=0,502*  p=0,556* p=0,909* score0 p=0,872* p=0,937* p=0,766*
score 1 p=1,000® p=1,000> p=0,614> scorel p=1,000> p=0,198" p=0,614°
score2  p=0,843* p=1,000° p=0,673> score2 p=0,521° p=0,357"° p=0,114°
score3  p=0,673* p=0,114> p=1,000° score3 p=1,000> p=1,000> p=1,000°
score4  p'=0,410"° p=1,000® p=1,000° score4 p=0,739> p=1,000> p=1,000°

G, control group; Garr, atraumatic restorative treatment group; T1, baseline; T2, one week after educational
strategy; T3, one month after the educational strategy or ART.

Comparison among collections in the same group: Chi-square partition.

Comparison between groups: *Chi-square independence; *Fisher’s Exact test.



27

The salivary characteristics and multiple comparisons are shown in Table 4. At
baseline, stimulated salivary flow rate did not differ between groups, although at T2 and T3,
Gart showed lower salivary flow than Gc. Salivary pH and buffering capacity were
significantly lower in Garrin all moments (T1, T2 and T3).

Stimulated salivary flow rate did not differ after educational strategy or ART, while
salivary pH and buffering capacity increased significantly after educational strategy and after

ART in Gc and Garr, respectively.

Table 4. Stimulated salivary flow (mL/min), pH and buffering capacity according to the groups (G¢ and

Gart) and moments (T1, T2, T3). Means and standard deviations are shown.

Collections
Gc (n=36) T1 T2 T3 p-value
Flow 1.26 (0.56) 1.23 (0.50) 1.09 (0.47) 0.300%
pH 7.15 (0.54)* 7.37 (0.42)° 7.53 (0.37)¢ <0.05%
Buffering capacity 6.35 (0.18)* 6.48 (0.22)° 6.53 (0.16)° <0.0001%
Garr (n=36) T1 T2 T3 p-value
Flow 113(054)  1.13(043) _ 0.86(0.29) 0.062°
pH 6.65(0347 677 (030)° 727 (026  <0.0001%
Buffering capacity 5.16 (0.47)* 5.33 (0.43)° 6.15 (0.24)° <0.0001*%
Gc vs. Garr T1 T2 T3
Flow p=02890" _ p<0.000I" _ p<0.0001"
pH p<0.0001"  p<0.0001°  p=0.0003"
Buffering capacity p<0.00017 p<0.00017 p<0.00017

Gc, control group; Garr, atraumatic restorative treatment group; T1, baseline; T2, one week after educational
strategy; T3, one month after the educational strategy or ART.

TANOVA repeated measures; § Friedman (comparison between moments in the same group).

* unpaired t test; T Mann-Whitney (comparison between groups).

Different letters in the same line means statistical significant difference between moments.
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Figures 2A and 2B show the total bacteria quantification of Gc and Garr,

respectively, in the three collections (T1, T2 and T3). The intragroup comparison showed that

total bacteria count dropped from T1 to T2, increasing significantly in T3 in Gc. In Garr, total

bacteria count decreased from T1 to T2 (after educational strategy), and remaining lower than

T1 in T3.
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Figure 2A. Total bacteria quantification in Gc.
Intragroup comparison was performed: T1 # T2 and
T2 # T3 (p<0.05; One way Repeated Measures
Analysis of Variance and Tukey post-test; logarithmic
transformation was applied).

T1: baseline; T2: one week after educational strategy;
T3: one month after educational strategy.

Figure 2B. Total bacteria quantification in GART.
Intragroup comparison was performed: T1 # T2 and
T1 #T3 (p<0.05; One way Repeated Measures
Analysis of Variance and Tukey post-test; logarithmic
transformation was applied).

T1: baseline; T2: one week after educational strategy;
T3: one month after ART.
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The quantification of S. mutans in Gc and Garr are shown in Figures 3A and 2B,
respectively. In Gc, S. mutans count dropped from T1 to T2, and increased significantly in T3
(comparing to T2), a behavior similar to that observed for total bacteria quantification. In Garr,
a significant decrease in S. mutans count was observed from T1 to T2, that is, after educational

strategy; after one month of ART, S. mutans count was not significantly different than in T1
and T2).

S. mutans - G S. mutans - G g,
8e+6 8e+6
6e+6 —| 6e+6 —
% 4e+6 — % 4e+6 —
2e+6 —| ° 2e+6 — °
o - = I
; T; : ; : :
Figure 3A. S. mutans quantification in the Gc. Figure 3B. S. mutans quantification in GaRrr.
Intragroup comparison was performed: T1 # T2 and Intragroup comparison was performed: T1 # T2
T2 # T3 (p<0.05; One way Repeated Measures (p<0.05; One way Repeated Measures Analysis of
Analysis of Variance and Tukey post-test; logarithmic Variance and Tukey post-test; logarithmic
transformation was applied). transformation was applied).
T1: baseline; T2: one week after educational strategy; T1: baseline; T2: one week after educational strategy;
T3: one month after educational strategy. T3: one month after ART.

The intergroup comparison showed that total bacteria count was significantly higher
in Gc than Garronly in T3 (Mann-Whitney test; U=222.000; p<0.001); S. mutans count was
significantly higher in Gart than Gc only in T2 (t-test; p=0.005; power=0.77).
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Table 4 shows the percentage of S. mutans in relation to total bacteria quantified in
the three moments. The percentage increased from T1 to T3 in Gart. Although S. mutans count
of Garr did not differ from Gc at baseline, the percentages of S. mutans in relation to total

bacteria of Garr were significantly higher than G¢ in two of three evaluations (T2 and T3).

Table 4. Percentage of S. mutans within total bacteria in the three moments. The data are expressed as

median (25-75%).

Percentage of Streptococcus mutans/Total bacteria

Friedman Repeated
T1 T2 T3
Measures

p=0.121
Chi-square= 4.222;

0.046 0.021% 0.020%

(0.005-0.257) (0.006-0.047) (0.005-0.081)
2 degrees of freedom

. *p=0.035
0.087* 0.064+ 0.190%*
Garr Chi-square= 6.690;
(0.020-0.228) (0.024-0.214) (0.069-0.492)

2 degrees of freedom

Gg, control group; Garr, atraumatic restorative treatment group; T1, baseline; T2, one week after educational
strategy; T3, one month after the educational strategy or ART.
1 p<0.01 (comparison between groups; Mann-Whitney test).

DISCUSSION

Previous studies suggest that S. mutans is one of the most cariogenic
microorganisms because of its features and metabolic activities and, therefore, the level of
these microorganisms in biofilm and saliva is of importance in determining the patient's risk
of caries development (Carvalho and Bezerra, 2003; Mattos-Graner et al., 2014; Hajishengallis
et al., 2015). Although restorative procedures with glass ionomer cement are thought to
temporarily reduce biofilm accumulation sites with a bacteriostatic effect, there are very few
reports of changes in cariogenic microorganisms levels after ART (Carvalho and Bezerra
2003; Roshan et al., 2010). In addition, knowledge about the impact of educational preventive
strategies in caries control is also limited (Klock and Krasse, 1978; Bhardwaj et al., 2013).
The study of Hilgert et al. (2015) demonstrated that supervised toothbrushing (twice a day)
has a potential for arresting carious lesions progression, as they did not progress to cavitation
in dentine after 3y, even in high—caries risk surfaces.

As regards biofilm and gingivitis evaluations, at baseline the frequencies of children

with different scores did not differ between the two clinical groups. However, after educational
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strategy, Gc showed the higher short term improvement of oral hygiene. On the other hand, the
scores of the caries-activity group (Garr) did not show significant changes after educational
strategy and ART; once this group included more children with exfoliated incisors than G, the
results might be underestimated. Looking at Table 3 with attention, it is possible to observe that
the frequencies of biofilm and gingivitis score zero and 4 increased and decrease, respectively,
but the results did not reach statistical significance. Nevertheless, this high risk group of
children may have bad oral health attitudes and behaviors, such as diet and poor hygiene, which
need to be modified by implementing an intensive and more frequent health program.
Moreover, as follow-up was relatively short (one month), more time would be needed to verify
significantly changes in clinical conditions, especially an improvement in gingival health.
Current findings have shown that oral health education should be consistently repeated in order
to maintain its positive results longitudinally (Angelopoulou et al., 2015), allowing children to
acquire sufficient knowledge and be motivated.

Saliva plays an important role in maintaining the integrity of oral tissues, and the
acid buffer capacity of saliva is essential to maintain the pH in the oral environment, protecting
teeth against acid produced by microorganisms (Redmo Emanuelsson and Thornqvist, 2001).
Salivary flow rate, pH and buffering capacity significantly differed between caries-free (Gc)
and caries-active children (Gart), except of flow rate at baseline, corroborating previous studies
(Gopinath and Arzreanne; Malekipour et al., 2008; Singh et al., 2015). Probably, the lower
salivary flow rate showed by caries-active children comparing to Gc in T2 and T3 may be
justified by fear or stress as an anticipation of the dental treatment, as observed by Mejia-
Rubalcava et al. (2015). In addition, the oral health strategy implemented improved salivary pH
and buffering capacity for both groups, and one month after educational strategy or ART (Gc¢
and Garr, respectively), this effect was maintained. Buffer capacity was not affected in pre-
school children subjected to extensive restorative treatment under general anesthesia in a
previous study (Twetman et al., 1999), thus demonstrating the effect of oral health preventive
programs in such parameters.

Very few studies were found in the literature that examined the changes in salivary
parameters after preventive strategies. The study of Klock and Krasse (1978) observed that a
caries-preventive program (prophylaxis, dietary and oral hygiene instruction, fluoride
application, and sealing of pits and fissures) applied once a month during 2 years gave a
significant reduction of the caries activity, while microbial conditions, saliva secretion rate,
buffer capacity and saliva pH were not influenced by the preventive program. The results of the

present study support the concept that oral health education significantly changed salivary
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parameters considered beneficial to lower caries activity, such as salivary pH and buffering
capacity, even in children with active caries lesions at baseline and one week after educational
strategy.

Although S. mutans count of Garrdid not differ from Gc at baseline, the percentage
of S. mutans in relation to total bacteria were significantly higher in two of three evaluations.
And corroborating the present results, previous findings showed that S. mutans counts usually
drop after conventional restorative procedures (Wright et al., 1992), antimicrobial treatment
associated to restorative procedures (Loesche et al., 1977) or after ART (Carvalho and Bezerra,
2003; Roshan et al., 2010); however, to our knowledge, this is the first study which compared
the effect between preventive measures and ART on salivary cariogenic microorganisms’
levels. In the study of Carvalho and Bezerra (2003), a significant reduction in S. mutans was
observed, although the children who received ART were also receiving a preventive oral health
program, thus confounding the results found. In the present study, one week after educational
strategy and before ART, total bacteria and S. mutans counts significantly dropped in both
groups; thus, the assumption that sealing caries lesions may be responsible solely for the
decrease in bacteria counts may not be entirely correct. It is important to consider that even
children who are subjected only to conventional restoration/ART may be indirectly motivated
to take care of their teeth.

In G, a trend toward returning to baseline levels of total bacteria and S. mutans
counts was observed one month after the educational strategy. In Garr, total bacteria count
remained lower than baseline one month after tooth restoration, although an increasing trend
for S. mutans percentage in relation to total bacteria was observed, as showed by previous
studies (Loesche et al., 1977; Wright et al., 1992). This finding may be explained by the fact
that between T2 and T3, no other preventive intervention was made, and a lack of motivation
may have occurred. In the study of Wright er al. (1992), all microbial populations monitored
were predicted to return to their baseline levels within five months after restorative treatment
in 50% of the participants. Other previous studies have observed that S. mutans continued to be
at lower levels at least 6 months after restorative treatments (Twetman et al., 1999; Roshan et
al., 2010). Removing infected carious dentine and sealing the cavities may help reduce biofilm
accumulation, although continuous preventive strategies are needed to maintain low levels of
S. mutans, as patient motivation, supervised toothbrushing, and other efforts.

Though saliva may not direct reflect the bacterial composition or metabolic activity
found in biofilm of the diseased sites (Simén-Soro and Mira, 2015), it has been useful in

monitoring early childhood caries risk (Nie et al., 2014), in therapeutic approaches (Carvalho
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and Bezerra, 2003; Roshan et al., 2010), and in the development of diagnostic tools (Khanna
and Walt, 2015). The early monitoring for caries risk may help guiding educational programs
for caregivers and early dental referring to preventive therapies (Hajishengallis et al., 2015).
Although microorganisms are recognized as having a central role in dental caries, this disease
result from improper interactions between oral microorganisms and host that stimulate the
establishment of cariogenic biofilms on tooth surfaces, promoting demineralization of tooth
tissues; environmental factors such as diet has significant impact, especially regarding its

carbohydrate content (Mattos-Graner et al., 2014).

The number of carious lesions, fillings and other retention sites are thought to
influence microbial colonization in a negative way, and the restoration of carious teeth assists
in biofilm control. While sealants or restorations are surface-located treatments, educating
children in applying oral hygiene daily by educational strategies might have a further-reaching
impact in preventing carious lesions (Hilgert et al., 2015). Studies have observed that primary
school children are influenced by parents’ attitudes and behavior (Okada et al., 2002); thus, it
would be interesting if educational strategies could be emphasized with parents’ involvement
(Angelopoulou et al., 2015). The present findings reinforce the concept that oral health
programs may be especially relevant in the primary school level (Graham et al., 2005), a better
place for changing behaviors intervention, especially those target-groups in which healthy
habits were not established earlier. These behaviors, once established, may persist throughout

adulthood.

CONCLUSIONS

The findings of the present study emphasize the importance of continuous
educational and preventive programs on oral health to improve clinical parameters and salivary
physicochemical and microbiological characteristics for both caries-free children and children

with caries experience.
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3 CONCLUSAO

Os achados do presente estudo reforcam a importincia de programas preventivos
em saude bucal para a melhora de parametros clinicos e das caracteristicas fisico-quimicas e
microbioldgicas salivares tanto em criancgas livres de carie como aquelas com experiéncia de
carie, submetidas a intervencdes. Uma tendéncia de retorno aos niveis microbioldgicos iniciais

foi observada, enfatizando a necessidade de estratégias continuas em satde bucal.
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qualquer coagdo.

Titul rabalho: “Impacto do tratamento restaurador atraumatico associado a estratégias educativas em saude
bucal na ansiedade odontolégica, na qualidade de vida relacionada a satide bucal e na composi¢ido bioquimica e
microbioldgica salivar de escolares”.

Responsaveis pela pesquisa: sdo as Cirurgids Dentistas Profa. Dra. Paula Midori Castelo (responsavel), Profa.
Dra. Tais de Souza Barbosa, Karina Guedes de Sousa (Mestranda), Juana Rosmeri Salas Huamani (Mestranda) e
Camila Nobre de Freitas (mestranda).

Objetivos. Temos como objetivo avaliar o impacto do tratamento restaurador atraumdtico associado as abordagens

educativas em sadde bucal na qualidade de vida relacionada a satde bucal, no nivel de ansiedade ao tratamento
odontoldgico e nas caracteristicas bioquimicas e microbioldgicas da saliva de escolares de seis e sete anos de idade,
da rede ptiblica do municipio de Saltinho, SP.

Justificativa. A cérie dentdria ainda acomete um nimero grande de criangas e isso pode ser explicado pela
dificuldade de acesso aos servigcos odontolégicos, pelo medo e ansiedade vinculados ao tratamento. A dor, o
desconforto e as infec¢des causados pela carie tem um impacto negativo na qualidade de vida da crianga, como:
faltas escolares, problemas nutricionais, hospitaliza¢des e medo. Estratégias em saide bucal tém sido utilizadas
mundialmente, principalmente nas escolas, para melhorar os hdbitos de satde bucal das criangas, prevenindo assim
o aparecimento de doencas da boca. O tratamento restaurador atraumadtico remove a cdrie com instrumentos
manuais, sem a utilizacdo de “motor”, evitando- se a0 maximo a geragdo de dor ou desconforto, além de ser
realizado em ambiente escolar, sem que a crianga necessite ir a um consultério odontolégico. Assim, é importante
verificar se tais métodos ja descritos na literatura sdo realmente efetivos na prevencio da ansiedade odontoldgica,

melhora da qualidade de vida relacionada a satide bucal e na manutengio de condigdes salivares favoraveis a satide

bucal.
Procedimentos da pesquisa. Todos os procedimentos da pesquisa serdo realizados pelas pesquisadoras (Cirurgias

Dentistas): Karina Guedes de Sousa, Juana Rosmeri Salas Huamani e Camila Nobre de Freitas nas escolas da rede
publica do municipio de Saltinho - SP, em horarios que ndo atrapalhem as atividades universitarias, sob supervisao
das Professoras Doutoras Paula Midori Castelo e Tais de Souza Barbosa.

Selecdo dos voluntdrios: serdo selecionados 225 escolares, meninas e meninos, alunos da rede publica do

municipio de Saltinho - SP, sendo 135 escolares com cérie, sem dor espontinea e que ndo precisem de tratamento

endodontico (tratamento de canal) nem exodontias (extracdo do dente) e que receberdo tratamento restaurador

atraumdtico; e selecionados outros 90 escolares sem cdrie que formardo o grupo controle.

ebo; serdo selecionados 90 escolares

sem cérie que formardo o grupo controle e participardo das estratégias educativas (prevengdo a doenga cérie).

Exame clinico _odontoldgico: o instrumental utilizado no exame clinico serd o de uso rotineiro da clinica
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odontoldgica (espelho bucal e sonda esterilizados e gaze); as Dentistas usardo equipamentos de protecdo (gorro,
mascara, avental e luvas descartdveis). Serdo avaliados a experiéncia de carie (nimero de superficies dos dentes
cariadas, perdidas e restauradas), presenca de biofilme (placa dental) e gengivite (inflamacdo da gengiva).
Escolares que necessitem tratamento odontolégico mais complexo serdo encaminhados para a Clinica de
Odontopediatria da Faculdade de Odontologia de Piracicaba.

Avaliacdo da qualidade de vida e percepcdo da saiide bucal: os escolares serdo entrevistados individualmente

com um questiondrio de 16 itens que verificardo o impacto das doengas bucais nos sintomas bucais, limitacdes
funcionais, bem-estar emocional e bem-estar social da crianca. Haverd uma pergunta adicional que verificard se a
criancga percebeu alguma mudancga em relacdo a sua sadde bucal nos dltimos dias.

Estratégias Educativas: serdo oferecidas orientagdes sobre cuidados de satde bucal, explicando as causas das

doencas que afetam a boca e como preveni-las, que serdo ofertadas uma vez por semana durante quatro semanas
na escola.

O “tratamento restaurador atraumdtico ”: Serdo tratados com esta técnica os dentes com cdrie que ndo apresentem

dor espontdnea, nem indicacdo para tratamento de endoddntico (canal) ou exodontia (extragdo); serdo usados
instrumentos manuais esterilizados (espelho clinico, escavador, pinga clinica — ndo ¢ usado o “motor”), sendo que
depois de removida a cdrie, o dente limpo serd restaurado com cimento iondmero de vidro. Pode ser que seja
necessdria a aplicacdo de anestesia em caso de dor e por isso a Dentista pede neste momento a vocé (responsdvel
pela crianca) que a informe se seu filho/a ja tomou anestesia e se teve alguma reagdo alérgica. Os retornos e
acompanhamentos necessarios serdo agendados pelas Dentistas e as criangas e seus responsaveis terdo livre acesso
a elas para qualquer divida ou necessidade de esclarecimentos por telefone, mensagem ou email.

Avaliagdo da saliva: A saliva da crianga serd coletada para medir cortisol (hormdnio relacionado com o estresse),

calcio, fosfato e bactérias existentes na boca, utilizando-se material esterilizado, sem dor nem desconforto durante

as coletas.
Métodos alternativos existentes: Ndo ha métodos alternativos para coleta de saliva, bem como para o tratamento

restaurador atraumatico. Os mesmos nao serdo realizados caso seu filho(a) manifeste recusa.

Riscos previsiveis. beneficios e vantagens: Os exames clinicos seguirdo os passos da rotina clinica, utilizando-se
instrumental e material adequados e esterilizados. Os possiveis riscos que envolvem um tratamento odontoldgico
serdo sempre minimizados, como dor, desconforto e trauma. Todas as criancas serdo avaliadas e receberdo os
mesmos procedimentos e tratamentos necessarios, bem como orientagcdes de prevencao de doengas bucais; assim,
0s pais/responsaveis serdo informados quanto a condicio de satde bucal de seu filho/a e quais tratamentos serdo
necessdrios por meio de carta; nela, estard assegurada a crianga o atendimento odontolégico a ser realizado na
escola ou na Faculdade de Odontologia de Piracicaba — UNICAMP em todos os casos, eletivos ou emergenciais,
mesmo que a crianga deixe de participar do estudo.

Forma de acompanhamento e assisténcia: Os pesquisadores envolvidos na pesquisa estardo a disposi¢do para

quaisquer informacdes desejadas, para esclarecer as didvidas e para minimizar qualquer desconforto.

Forma de contato com os pesquisadores e com 0 CEP: Qualquer divida ou problema, por favor, comunicar-

nos com a maior brevidade possivel.

O endereco para contato com o CEP se encontra logo abaixo do campo destinado as assinaturas deste termo.

Garantia de esclarecimentos. indenizacdo e reparacao de dano: A criangas e seu responsavel t&ém a garantia de

que receberd respostas a qualquer pergunta sobre qualquer divida referente aos procedimentos, riscos e beneficios
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empregados nesta pesquisa, em qualquer momento.

Garantia de sigilo e retirada do consentimento: Havera sigilo e anonimato quanto aos dados confidenciais
obtidos da crianga e o responsavel tem a liberdade de retirar seu consentimento a qualquer momento e a crianga
deixar de participar do estudo, sem qualquer prejuizo dos beneficios advindos da pesquisa (como por ex., as
palestras educativas).

Formas de ressarcimento: Nao ha previsdo de ressarcimento ou indenizacdo por dano, pois a participagdo na
pesquisa ndo trard riscos, nem causard despesas ao voluntario.

Entrega de cépia: Este termo de consentimento compde-se de duas copias idénticas, sendo uma entregue ao
responsdvel e outra que serd arquivada pelos pesquisadores.

SUA ASSINATURA EM TODAS AS PAGINAS INDICA QUE VOCE PERMITIU QUE SEU FILHO/A
PARTICIPE DA PESQUISA COMO VOLUNTARIO E QUE VOCE LEU E ENTENDEU TODAS AS
INFORMACOES ACIMAEXPLICADAS.

Nome da crianga Nome do responsavel
RG/CPF:

Telefone:

Endereco:

Assinatura do responsavel Assinatura do pesquisador

ATENCAO: A SUA PARTICIPACAO EM QUALQUER TIPO DE PESQUISA E VOLUNTARIA. EM CASO
DE DUVIDA QUANTO AOS SEUS DIREITOS ESCREVA PARA O COMITE DE ETICA EM PESQUISA
DAFOP-UNICAMP:

Endereco: Av Limeira, 901 CEP — FOP, CEP 13.414-903 Piracicaba, SP Email: cep @fop.unicamp.br; website:
http://www.fop.unicamp.br/cep/index.htm

Tel/Fax-CEP (0xx19)2106-5349



http://www.fop.unicamp.br/cep/index.htm
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APENDICE 2

Termo de Assentimento

Pesquisa intitulada: “Impacto do tratamento restaurador atraumatico associado a estratégias
educativas em satide bucal na ansiedade odontologica, na qualidade de vida relacionada a saiade
bucal e na composicao bioquimica e microbioldgica salivar de escolares”, realizada pelas
pesquisadoras (Cirurgias Dentistas) Karina Guedes de Sousa, Juana Rosmeri Salas Huamani, Camila
Nobre de Freitas, Profa. Dra. Tais de Souza Barbosa e Profa. Dra. Paula Midori Castelo (responsavel).
A seguir, encontra-se o termo de assentimento que deverd ser lido a cada crianca, de modo que ela
possa compreender e manifestar a aprovacao ou desaprovacdo na participacio desta pesquisa, por
meio da concordancia ou recusa em participar das fases de exame clinico, coleta de saliva e tratamento
restaurador atraumatico se for o caso, sendo essa recusa manifestada por choro ou negacio a qualquer

um dos procedimentos a que serd submetida para a realizacdo da pesquisa.

TERMO DE ASSENTIMENTO

“Ola, bom dia, sou sua Dentista, tudo bem? Posso olhar sua boca para ver quantos dentes vocé tem?
Tenho uma luz e um espelho de dentes, que vou mostrar para vocé. Vou olhar seus dentes e se tiver
algum bicho af dentro, vamos tirar ele e fazer um curativo com sua ajuda. Depois faremos uma coisa
bem legal!, vocé vai deixar cair a saliva da sua boca dentro de um copinho, tudo o que vocé puder.
Vamos ver quanto de saliva vocé consegue cuspir. E bem rdpido e fécil. Quando terminar, vocé pode
voltar para sua sala, junto de seus amiguinhos.” Em caso de recusa a participar da pesquisa, de
alguma forma, sera dito a crianca: “Tudo bem, ndo tem problema. Fica para uma proxima vez que eu
vier aqui na escola. Vocé foi muito legal em conversar comigo. Muito obrigada. Vamos voltar para

sua sala?”

Nome da crianga:

A crianga demonstrou em relagc@o ao que foi dito: () aceite / ( ) recusa

Data: / /

Pesquisadoras / Cirurgids Dentistas:

Karina G. de Sousa Juana S. Huamani Camila N. de Freitas

CPF: 008.489.424-50 CPF: 236.924.078-40 CPF: 395.086.128-94



ANEXOS

ANEXO 1

Certificado do Comité de Etica em Pesquisa

2710272015 Comité de Eticaem Pesquisa - Certificado
G ;_' COMITE DE ETICA EM PESQUISA -
““ FACULDADE DE ODONTOLOGIA DE PIRACICABA \
FO UNIVERSIDADE ESTADUAL DE CAMPINAS

CERTIFICADO

O Comité de Etica em Pesquisa da FOP-UNICAMP certifica que o projeto de pesquisa "Impacto do tratamento
restaurador atraumatico associado a estratégias educativas em satide bucal na ansiedade odontoldgica, na
qualidade de vida relacionada a satide bucal e na composicao bioquimica e microbioldgica salivar de
escolares ", protocolo n® 136/2014, dos pesquisadores Paula Midori Castelo Ferrua, Camila Nobre de Freitas, Juana
Rosmeri Salas Huamani, Karina Guedes de Sousa e Tais de Souza Barbosa, satisfaz as exigéncias do Conselho Nacional de
Salide - Ministério da Salde para as pesquisas em seres humanos e foi aprovado por este comité em 27/02/2015.

The Ethics Committee in Research of the Piracicaba Dental School - University of Campinas, certify that the project "Impact
of atraumatic restorative treatment associated with oral health educational strategies on dental anxiety,
oral health-related quality of life and salivary biochemical and microbiological composition of
schoolchildren”, register number 136/2014, of Paula Midori Castelo Ferrua, Camila Nobre de Freitas, Juana Rosmeri Salas
Huamani, Karina Guedes de Sousa and Tais de Souza Barbosa, comply with the recommendations of the National Health
Council - Ministry of Health of Brazil for research in human subjects and therefore was approved by this committee on Feb
27, 2015.

Prof. Dr. Jacks Jorge Junior Prof. Dr. Felippe Bevilacqua Prado
Secretario Coordenador
CEP/FOP/UNICAMP CEP/FOP/UNICAMP

Nota: O titulo do prot aparece como pelos pesg sm qualquer edigdo.
Notice: The 1itle of the project 3appears 3s provided by the authors, without edling.




ANEXO 2

Declaragdo de Treinamento

M |

Universidade de Brasilia

Brasilia. 27 de Agosto dz 2014

Declaragio

Declara para os devidos firs que Camila Nobre de Freitas participou de um
treinamento sobee o Tratamento Restaurador Afraumdtico — ART entre os dias 25 e 27

de agnzin do comente ano.

0 curso foi coordenado pela professora Soraya Coelho Leal ¢ foi dividide em 02
etapas: teora (8 horas) & pritica (12 horas). As atividades priticas foram realizadas na

clinica Ddontolégica da Universidade de Brasilia e ra Escola CF2 da Estratural, Distrito

Federal.

Coordenadara da disciplina de Odontopediatria
Universidade de Brasilia
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