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As lesões cariosas não cavitadas inativas (LNCI), por definição, são consideradas lesões “paralisadas”, sendo 

entendidas como cicatrizes de episódios passados de atividade de cárie. Por outro lado, lesões de cárie não 

cavitadas ativas (LNCA) estão sob perda mineral e demandam alguma intervenção para controlar sua progressão. 

O objetivo desse estudo foi analisar o comportamento clínico de LNCI e LNCA em escolares de Porto Alegre, 

RS, a fim de verificar a validade do critério de avaliação de atividade de cárie. Foi realizado um levantamento 

epidemiológico para avaliar as condições de saúde bucal de escolares de 12 anos. Neste levantamento, 1.528 

escolares foram examinados entre setembro de 2009 e dezembro de 2010, constituindo uma amostra 

representativa da população de escolares de 12 anos do município. Entre agosto de 2012 e maio de 2013 (tempo 

médio de seguimento de 2,5 anos), 801 escolares foram reexaminados e assim obteve-se um componente 

longitudinal. A coleta de dados incluiu a aplicação de questionários e exame clínico, que incluiu o registro do 

índice de sangramento gengival, limpeza profissional, secagem e registro do índice de cárie dentária (lesões não 

cavitadas e cavitadas, inativas e ativas). O desfecho primário deste estudo foi progressão, definida como a 

presença de sombreamento em dentina, cavidade, restauração ou extração no exame final. A associação entre as 

variáveis preditoras e o desfecho foi avaliada através de modelos de regressão binomial negativa (não-ajustados 

e ajustados) gerados com equações de estimativas generalizadas, seguindo uma abordagem hierárquica. O status 

da superfície dentária na linha de base (hígida, cárie-inativa ou cárie ativa) foi considerada a variável preditora 

principal. Um total de 19.438 dentes permanentes e 46.238 superfícies dentárias foi incluído no estudo. Foram 

observadas taxas de progressão de 1,0%, 9,0%, e 12,6% para superfícies hígidas, LNCI e LNCA, 

respectivamente. A análise de risco demonstrou que lesões cariosas inativas e ativas apresentaram um risco 

aproximadamente 5 vezes maior de progressão do que superfícies hígidas ao longo do estudo (razão de 

incidência [RI] ajustada=5.35, 95% intervalo de confiança[IC]=4.20-6.80 e RI ajustada=4.97, 95% IC=3.44-

7.19, respectivamente). Pode-se concluir que o padrão de progressão de lesões cariosas não cavitadas inativas e 

ativas foi similar nesta população de adolescentes de Porto Alegre-RS, sendo significativamente maior que as 

superfícies hígidas. 

 

 

Palavras-chave: Análise de Risco. Cárie Dentária. Dentição Permanente. Estudo Longitudinal. Progressão de 

Doença. 

  
 

 



 

 

ABSTRACT 
 

 
PROGRESSION OF NON-CAVITATED CARIES LESIONS AMONG 

ADOLESCENTS FROM PORTO ALEGRE-RS 
 

 
AUTHOR: Felipe Lappann Leal  
ADVISOR: Luana Severo Alves 

 
 

Inactive non-cavitated (INC) caries lesions, by definition, are considered as "arrested" lesions, being understood 

as scars from past episodes of caries activity. On the other hand, active non-cavitated (ANC) caries lesions are 

under mineral loss and require some intervention to control their progression. The objective of this study was to 

analyze the clinical behavior of INC and ANC caries lesions among schoolchildren of Porto Alegre, RS, in order 

to verify the validity of the caries activity assessment criterion. An epidemiological survey was carried out to 

evaluate the oral health conditions of 12-year-old schoolchildren. In this survey, 1,528 schoolchildren were 

examined between September 2009 and December 2010, composing a representative sample of the population of 

12-year-old schoolchildren in the municipality. Between August 2012 and May 2013 (mean follow-up time of 

2.5 years), 801 schoolchildren were reexamined and thus a longitudinal component was obtained. Data 

collection included the application of questionnaires and clinical examination, which included gingival bleeding 

index, professional cleaning, drying and recording of dental caries index (non cavitated and cavitated, inactive 

and active lesions). The primary outcome of this study was progression, defined as the presence of dark shadow 

from dentin, cavity, restoration or extraction in the final exam. The association between the predictor variables 

and the outcome was evaluated through negative binomial regression models (unadjusted and adjusted) 

generated with generalized estimating equations, following a hierarchical approach. The status of the dental 

surface at the baseline (sound, INC or ANC) was considered the main predictor variable. A total of 19,438 

permanent teeth and 46,238 dental surfaces were included in the study. Progression rates of 1.0%, 9.0%, and 

12.6% were observed for sound surfaces, INC lesions and ANC lesions, respectively. The risk analysis showed 

that inactive and active carious lesions presented an approximately 5-fold increased risk of progression than 

sound surfaces throughout the study (IRR=5.35, 95%CI=4.20-6.80 and IRR=4.97, 95%CI=3.44-7.19, 

respectively). It can be concluded that the progression pattern of inactive and active non-cavitated carious lesions 

was similar in this population of adolescents from Porto Alegre-RS, being significantly higher than the sound 

surfaces. 
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1 INTRODUÇÃO 
 

Tradicionalmente, a classificação das lesões cariosas baseava-se na presença ou não de 

cavidades com base no conceito de que a doença cárie só poderia ser tratada de modo 

operatório. Com a redução da experiência de cárie observada nas últimas décadas, observa-se 

um novo padrão de distribuição das lesões, com maior prevalência de lesões não cavitadas em 

relação às lesões cavitadas (PITTS; FYFEE, 1988; ISMAIL et al., 1992; BRAGA et al., 

2009). Como consequência, critérios de detecção de lesões cariosas mais sensíveis foram 

desenvolvidos a fim de detectar os estágios iniciais da doença, permitindo um diagnóstico 

mais preciso da doença (NYVAD et al., 1999; ISMAIL et al., 2007). 

Além da detecção precoce, esforços têm sido empreendidos para classificar a atividade 

das lesões e compreender como elas progridem. De uma maneira geral, as lesões cariosas 

podem ser classificadas como lesões inativas e ativas. As lesões cariosas inativas, por 

definição, são consideradas lesões “paralisadas”, sendo entendidas como cicatrizes de 

episódios passados de atividade de cárie. Por outro lado, as lesões cariosas ativas estão sob 

perda mineral. O critério mais comumente utilizado para classificar a atividade das lesões 

cariosas baseia-se na inspeção visual e avaliação das suas características clínicas, tais como 

rugosidade/consistência, coloração e reflexão da luz (MALTZ et al.,2003). 

Alguns estudos têm sido conduzidos a fim de validar o critério de atividade das lesões 

de cárie através da comparação da probabilidade de progressão de lesões não cavitadas 

inativas (LNCI) e lesões não cavitadas ativas (LNCA). A partir do acompanhamento de 3 

anos de 273 crianças de 12 anos da Lituânia, NYVAD et al. (2003) concluíram que o método 

utilizado para classificação da atividade de cárie obteve validade preditiva e validade de 

construto. Quanto à dentição decídua, GUEDES et al. (2014) acompanharam 469 pré-

escolares pelo período de 2 anos utilizando o critério padrão de avaliação de atividade de 

cárie em associação ao ICDAS ISMAIL et al. (2007) e obtiveram resultados semelhantes. 

Apesar destas evidências, estes estudos apresentam algumas características que 

merecem ser comentadas. O estudo de NYVAD et al. (2003) não observou risco 

significativamente maior de progressão para cavitação, restauração ou extração para lesões 

não cavitadas ativas comparativamente às inativas. Além disso, este estudo derivou de um 

estudo de intervenção com uma amostra de conveniência. No que concerne ao estudo de 

GUEDES et al. (2014), é válido ressaltar a grande proporção de lesões cariosas ativas 



    15 
 

 

 

comparativamente às inativas, assim como a verificação de maior risco de progressão entre 

LNCA do que entre LNCI apenas em superfícies oclusais. Somado a isso, o estudo realizado 

por FERREIRA-ZANDONÁ et al. (2012) em uma população de alta prevalência de cárie de 

Porto Rico demonstrou taxas de progressão de LNCA semelhantes às observadas para as 

LNCI. 

Tendo em vista o exposto, nesta dissertação é apresentado um artigo científico 

intitulado “Progression of non-cavitated caries lesions according to lesion activity: a 2.5-

year longitudinal study” , cujo objetivo foi avaliar o comportamento clínico de lesões 

cariosas não cavitadas inativas e ativas em adolescentes de Porto Alegre-RS ao longo do 

tempo a fim de avaliar a validade do critério clínico visual de atividade de cárie. 
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2 ARTIGO – PROGRESSION OF NON-CAVITATED CARIES LESI ONS 

ACCORDING TO LESION ACTIVITY: A 2.5-YEAR LONGITUDIN AL STUDY 

 
 
 

Este artigo será submetido ao periódico Journal of Dental Research, ISSN: 0022-0345; 

Fator de impacto = 4.755; Qualis A1. As normas para publicação estão descritas no Anexo D. 
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Abstract 

The aim of this longitudinal study was to evaluate the pattern of progression of inactive non-

cavitated (INC) and active non-cavitated (ANC) caries lesions in a population-based sample 

of South Brazilian adolescents in order to check the validation of the visual caries activity 

assessment. A total of 801 schoolchildren were examined at baseline (12 years) and after a 

mean time interval of 2.5 years. Data collection included the application of questionnaire and 

clinical examination. The primary outcome of this study was caries progression, defined as 

the presence of cavity, dark shadow from dentine, filling or extraction at the follow-up 

examination. Negative binomial regression models (unadjusted and adjusted) were used to 

estimate the risk for caries progression over the study period. Models were fitted using 

generalized estimating equations following a hierarchical approach. The main predictor 

variable was the status of the surface at baseline: sound, INC lesion, or ANC lesion. A total of 

19,438 permanent teeth and 46,238 tooth surfaces were included. After 2.5 years, progression 

rates of 1.0%, 9.0%, and 12.6% were found for sound surfaces, INC lesions, and ANC 

lesions, respectively. In the adjusted model, it was observed that INC and ANC lesions had an 

approximately 5-fold increased risk for caries progression than did sound surfaces (IRR=5.35, 

95%CI=4.20-6.80 and IRR=4.97, 95%CI=3.44-7.19, respectively). In conclusion, this 

longitudinal study found a similar pattern of progression for inactive and active non-cavitated 

caries lesions among South Brazilian adolescents. Our findings emphasize the difficulty of 

classifying caries activity in low caries prevalence populations. 
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Introduction 

Caries detection was traditionally based on the presence of cavities based on an outdated 

concept that the caries disease should be treated operatively (by restoration). The better 

understanding of the caries process leads to the detection of caries lesion at early stages (at 

non-cavitated level) and to the possibility to control the caries process (Gustafsoon et al., 

1954). However, while some non-cavitated lesions progress to dentinal lesions requiring 

operative treatment, some do not progress (Dalderup and Backer Dirks, 1966). Many of these 

non-progressing lesions leave scars in the dental tissue and has been considered as arrested 

lesion. In addition to the detection of dental caries at its early stages, efforts have been made 

to classify lesion activity and to understand how lesion progression occurs in order to define 

the need for treatment.  

The most accepted criteria for lesion activity assessment is the one based on visual 

inspection and evaluation of the clinical features of the lesion, such as surface 

roughness/consistency, color and light reflection (Holmen et al., 1987a; Holmen et al., 

1987b). Previous studies have tried to assess the predictive validity of this criterion by 

comparing the likelihood of progression of active non-cavitated (ANC) and inactive non-

cavitated (INC) caries lesions over a given period of time. Guedes et al. (2014) evaluated 469 

preschool children over 2 years and showed that ANC lesions were twice more likely to 

become frankly cavitated, restored, or missed than did inactive ones. This study, therefore, 

was successful in validating the caries activity assessment system in the primary dentition. On 

the permanent dentition, Nyvad et al. (2003) studying 273 12-year-old children over a period 

of 3 years in both fluoride-exposed and control groups concluded that the clinical diagnostic 

criteria have construct and predictive validity for the assessment of caries lesion activity. On 

the other hand, similar progression rates for ANC and INC lesions were observed in a 4-year 

observational study (Ferreira-Zandoná et al., 2012).  

Considering these inconsistent results, the aim of this study was to evaluate the pattern 

of progression of inactive and active non-cavitated caries lesions in a population-based 

sample of South Brazilian adolescents in order to check the validation of the visual caries 

activity assessment.  
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Methods 

Ethics 

The study protocol was approved by the Federal University of Rio Grande do Sul Research 

Ethics Committee (299/08) and by the Municipal Health Department of Porto Alegre 

Research Ethics Committee (process number 001.049155.08.3/register number 288 and 

process nº 001.028618.12.2/register nº 807). All participants and their parents/legal guardians 

provided written informed consent. 

  

Sample 

At baseline, a cross-sectional study was conducted in southern Brazil, from September 2009 

to December 2010 with schoolchildren aged 12 years old who were attending public and 

private schools. A multistage probability sampling strategy was used. The primary sampling 

unit consisted of five geographical areas organized according to the municipal water 

fluoridation system. Within each area, the schools were randomly selected proportional to the 

Number of private and public schools (42 schools: 33 public and 9 private). Schoolchildren 

born in 1997 or 1998 were then randomly selected proportional to school size. The following 

parameters were used for the sample calculation: caries prevalence of 60% (Barbachan e 

Silva, Maltz, 2001) with a precision level of ±3% for the 95% confidence interval and to 

assume a design effect of 1.3. The minimum sample size required for this study was 1,331 

schoolchildren. A nonresponse error of 40% was added, and a final sample size of 1,837 was 

estimated. A total of 1,528 schoolchildren were examined, yielding a response rate of 83.2%. 

Between August 2012 and May 2013, 801 schoolchildren were reexamined after a 

mean period of 2.5 years (standard deviation [SD] = 0.3), representing 52.4% of the sample 

initially examined. Figure 1 provides the study flowchart. 

 

Data collection  

Data collection included the application of a questionnaire and clinical examination. A 

structured questionnaire containing questions on socio-demographic information and oral 

health related habits was sent to the parents/legal guardians of the selected students.  

Clinical examination was conducted at the schools, with the students in a supine 

position, using artificial light, air compressor, and suction. After professional tooth cleaning 
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and drying, the examiner recorded the presence of caries lesions according to the following 

criteria: 1) active non-cavitated lesion (ANC) = opaque enamel with a dull-whitish surface; 2) 

inactive non-cavitated lesion (INC) = shiny appearance of the surface area with a white or 

different degrees of brownish discoloration; 3) active cavitated lesion (AC) = localized 

surface destruction with active characteristics (dull-whitish enamel and soft dentin with light 

brown color); and 4) inactive cavitated lesion (IC) = localized surface destruction with 

arrested characteristics (shiny, hard surfaces with different degrees of brownish discoloration) 

. Dark shadows from dentine, missing or filled teeth were also recorded. Clinical 

examinations were performed at baseline and at follow-up according to the same protocol 

(Maltz et al., 2003).  

 Data collection was performed at baseline and at follow-up following the same 

protocol. 

 

Examiners and reproducibility 

At baseline, caries examination was performed by a single calibrated examiner (LSA). 

Training and calibration were performed before the beginning of the study. During the survey, 

calibration was monitored by means of repeated examinations conducted on 5% of the 

sample. The overall unweighted Cohen’s kappa value was 0.84 (95% CI=0.82-0.87). Per 

category, the following unweighted Cohen’s kappa values were obtained: sound surfaces 0.90 

(95% CI=0.88-0.93), INC 0.75 (95%CI=0.70-0.81), ANC 0.81 (0.73-0.90). 

 At follow-up, clinical examination was conducted by another examiner (CDB), who 

was trained and calibrated by the first examiner (LSA). During the survey, calibration was 

also monitored by means of repeated examinations on 5% of the sample. The lowest intra-

examiner unweighted Cohen’s kappa value was 0.81 (CDB). The inter-examiner unweighted 

Cohen’s kappa value was 0.78. 

 

Data analysis 

The primary outcome of this study was caries progression, defined as the presence of cavity 

(inactive or active), dark shadow from dentine, filling or extraction at the follow-up 

examination.  

 Our main predictor variable was the status of the surface at baseline: sound, INC 

lesion, or ANC lesion. Other predictor variables included in the study was sex (reference: 



    22 
 

 

 

female vs. male), skin color (reference: white vs. non-white), mother’s education (reference: 

>8 years vs. ≤8 years), tooth brushing frequency (reference: ≥3 times/day vs. 2 times/day or 

≤1 time/day), caries experience (reference: DMF-S=0 vs. DMF-S 1-4 or DMF-S ≥5), tooth 

type (reference: anterior vs. posterior), arch (reference: upper vs. lower), and surface type 

(reference: buccal vs. palatal or occlusal). 

Data analysis was performed using SPSS, version 18.0. Baseline characteristics of 

followed individuals and those lost to follow-up were compared using the chi-square test and 

the Wald test. Negative binomial regression models (unadjusted and adjusted) were used to 

estimate the risk for caries progression over the study period. Incidence risk ratio (IRR) and 

their respective 95% confidence interval (95% CI) were estimated. Since caries data at the 

surface level are clustered within each child and per tooth, regression models were fitted 

using generalized estimating equation (GEE) with exchangeable working correlation matrices. 

The adjusted model followed a hierarchical approach (Victora et al., 1997), considering socio-

demographic characteristics as distal, behavioral as mediating, and clinical as proximate 

determinants. Only predictor variables presenting a P value ≤ 0.20 in the unadjusted analysis 

were selected for adjusted model, except for sex and skin color, which remained in the final 

model irrespective of their statistical significance. Therefore, IRR described in the adjusted 

model are adjusted for the variables of the same level and of the upper levels. Due to 

collinearity between the variables school and mother’s education, only the former was 

maintained in the adjusted model. This choice was based on the strength of the association in 

the unadjusted model, which was greater for school.  

An exploratory analysis was performed to compare progression rates for sound, INC, 

and ANC lesions according to patient’s caries activity using the chi-square test. For this 

purpose, individuals were classified as caries-free (all sound surfaces); caries-inactive (sound 

surfaces and INC lesions); or caries-active (at least one ANC lesion). 

 

Results 

Comparing the baseline characteristics of adolescents lost to follow-up with those who 

remained in the study, we observed a significantly lower proportion of private school 

attendees among participants than among those lost to follow-up. There were no significant 

differences in regards to gender, socioeconomic status, and toothbrushing 

frequency.Individuals lost to follow-up had significantly higher caries experience (prevalence 



    23 
 

 

 

and mean DMFS) than did followed schoolchildren.The baseline characteristics of the sample 

are described in Table 1. At the individual level, boys represented 51.7% of the sample 

(n=414) and girls 48.3% (n=387). The majority of the children was white, attended public 

schools, had less educated mothers, and reported a brushing frequency of twice a day. In 

regards to caries experience at baseline, 46.2% had a DMF-S=0 (n=370). A total of 19,438 

permanent teeth were included. On average, each child contributed with 24.3 permanent teeth 

(SD=4.2), ranging from 10 to 28. Approximately 30% of the sample had complete permanent 

dentition at the follow-up examination. At the tooth level, the majority of the elements were 

located at the posterior region and at the lower arch. A total of 46,238 tooth surfaces were 

included in the study. At the surface level, most of the examined surfaces were palatal, 

followed by buccal, and occlusal. The great majority of the surfaces were classified as sound 

(95.2% n=44,017) at the baseline examination, followed by INC lesions (4%, n=1,872), and 

ANC lesions (0.8%, n=349).  

 After 2.5 years, progression rates of 1.0%, 9.0%, and 12.6% were found for sound 

surfaces, INC lesions, and ANC lesions, respectively, yielding an overall progression rate of 

1.4%. Table 2 describes the transitions of sound surfaces, INC and ANC caries lesions from 

baseline to follow-up. Regarding the surfaces classified as sound at the baseline examination, 

93.6% remained sound at follow-up, with the majority of transitions to INC lesions (4.9%). 

The vast majority of INC lesions remained unaltered or regressed to sound surfaces (77.4% 

and 12.9%, respectively), whereas 4.2% cavitated but remained inactive. Approximately 87% 

of the ANC lesions reverted to sound surfaces, inactivated, or remained in the same category.   

 Table 3 shows the association between predictor variables and caries progression. In 

the unadjusted analysis, all variables were significantly associated with caries progression, 

except for sex. In the adjusted model, it was observed that INC and ANC lesions had an 

approximately 5-fold increased risk for caries progression than did sound surfaces (IRR=5.35, 

95%CI=4.20-6.80 and IRR=4.97, 95%CI=3.44-7.19, respectively). With the exception of the 

demographic variables sex and skin color, all other variables were also significantly 

associated with caries progression in adjusted model. Children from public schools, reporting 

a lower brushing frequency, and those with higher caries experience were more prone to 

suffer caries progression. Furthermore, posterior and lower teeth showed an increased risk for 

caries progression compared with anterior and upper teeth. In regards to tooth surface, 
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occlusal surface appeared as a risk factor whereas palatal surfaces as a protective factor 

against caries progression. 

 Progression rates for sound, INC, and ANC lesions according to patient’s caries 

activity are described in Table 4. Overal progression rates were 0.6%, 1.1%, and 2.2% fror 

caries-free, caries-inactive, and caries-active individuals, respectively (p<0.05). In regards to 

the status of the tooth surfaces at baseline, sound surfaces and INC lesions showed 

significantly higher progression rates among caries-active patients (1.5% and 11.4%, 

respectively) than among caries-inactive patients (0.7% and 7.3%, respectively).  

 

 

Discussion 

This study was undertaken to assess the pattern of progression of inactive and active non-

cavitated caries lesions among South Brazilian adolescents in order to check the validation of 

the visual caries activity assessment. To the best of our knowledge, this is the first population-

based longitudinal study assessing the validity of this criterion in permanent teeth. 

Inactive lesions, by definition, are not under mineral loss and therefore do not show 

tendency to progress, being considered just as scars of past episodes of caries activity. Some 

in situ studies (Iijima and Takagi, 2000; Koulourides and Cameron, 1980; Maltz et al 2006) 

found evidence that tooth surfaces that underwent cariogenic attacks and were later arrested 

showed greater resistance to new acid challenges than sound surfaces. This additional 

resistance attributed to inactive caries lesions could be explained by the remineralization of 

the enamel, which occurs through a substitution of more soluble minerals by minerals with 

greater resistance to acids. On the other hand, clinical studies have shown that inactive lesions 

have a greater likelihood of progression than sound surfaces (Nyvad et al., 2003; Ferreira-

Zandoná et al., 2012; Zenkner et al., 2016). Even in the presence of fluoride, inactive caries 

lesions presented an approximately 8-fold increased risk for progression to cavitation, filling 

or extraction than sound enamel among Lithuanian schoolchildren (Nyvad et al., 2003). 

Similarly, higher progression rates were found for inactive lesions than sound surfaces in a 

high-caries risk population from Puerto Rico (Ferreira-Zandoná et al., 2012). Recently, these 

evidences have been corroborated by Zenkner et al. (2016), who showed that inactive lesions 

tend to progress twice as often as sound surfaces in a convenience sample of schoolchildren 

from South Brazil.  The results of the present study are in agreement with these previous 
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findings since inactive lesions had higher risk for progression than did sound surfaces. In this 

population-based study, surfaces classified as INC lesions at baseline showed a 5-fold 

increased risk to have a cavity, dark shadow, filling or extraction at the follow-up examination 

than did surfaces classified as sound.  

In regards to caries lesion activity, our findings suggest that INC lesions and ANC 

lesions have similar progression rates, which is in agreement with the findings by Nyvad et al. 

(2003). In that study, although the authors discussed that “ANC lesions had a higher risk of 

progressing to a cavity or filling than did INC lesions” and concluded that “the clinical 

diagnostic criteria have construct and predictive validity for the assessment of caries lesion 

activity”, these statements were not supported by the data. In the risk assessment analysis, the 

authors found no significant difference between the risk of progression of INC and ANC 

lesions in both groups (RR=1.04, 95%ICI=0.8-1.3 for fluoride group; RR=1.24, 95%CI=0.9-

1.26 for control group). In addition, when different tooth surfaces were analyzed separately, 

ANC lesions showed a significantly lower progression risk than INC lesions in smooth 

surfaces (RR=0.61, 95%CI=0.4-0.9), thus contradicting the hypothesis that active lesions 

should have greater progression than inactive ones. Corroborating the findings by Nyvad et al. 

(2003), the present study found that both INC and ANC lesions had similar progression risks, 

around 5 times the progression risk observed for sound surfaces. In conjunction, these 

evidences suggest that classifying caries activity at a single moment using the visual criterion 

in permanent teeth is of questionable reliability. In primary dentition, Guedes et al. (2014) 

showed a higher risk of progression to cavity, restoration, or filling in ANC lesions compared 

to INC lesions. However, the extrapolation of these findings to the permanent dentition is 

difficult due to the great disparity in the distribution of active and inactive lesions, with 

approximately 15% of INC lesions and 85% of ANC lesions in the study by Guedes et al. 

(2014). In our study, from a total of 2,221 non-cavitated lesions detected at baseline, around 

84% were INC lesions and 16% were ANC lesions.  

The exploratory analysis of progression rates according to patient’s caries activity 

showed that the condition of caries activity of the patient influences the pattern of progression 

of sound surfaces, INC, and ANC lesions. Sound surfaces showed similar progression rates 

among caries-free (0.6%) and caries-inactive (0.7%) patients, which was significantly lower 

and approximately the half of the progression rate found among caries-active patients (1.5%). 

Similarly, INC lesions also had a significantly lower progression rate among caries-inactive 
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individuals (7.3%) than among caries-active ones (11.4%). This findings show the importante 

of assessing and classifiying patients’ caries activity in order to purpose the best treatment 

option, as previously discussed in the literate (Twetman and Fontana, 2009). In caries-acive 

patients, both INC and ANC lesions showed similar progression rates (11.4% and 12.6%, 

respectively, p>0.05), thus suggesting that the presence of an unbalance between de- and 

remineralization in the mouth are able to promote the progression of both types of lesion.  

Dental caries might be defined in a continuum ranging from slight biochemical 

changes to obvious lesions. In the “pre-fluoride era”, the prevalence of dental caries was 

higher and caries lesions used to progress faster than we observe nowadays. Currently, with 

the widespread use of fluoridated products at the population level, caries progression is slower 

and can take a long time from the initial signs of the disease up to a frank cavitation. In 

addition, dental caries is a chronic and dynamic disease, with many regressing cases from 

baseline to follow-up being considered as biologically plausible, referred to as “reversals” 

(Ismail et al., 2011). An example of a biologically plausible reversal is the transition of non-

cavitated lesions to sound surfaces, as we observed in our study. From a total of 1,872 

surfaces classified as INC lesions at baseline, 12.9% (n=242) reverted to sound at the follow-

up examination. In regards to ANC lesions, 147 out of 349 (42.1%) of ANC lesions regressed 

to sound at follow-up. The greater proportion of reversals among ANC lesions may be 

explained by the fact that a white lesion is more likely to be polished up to disappear than a 

brown/pigmented lesion. This dynamic behavior of dental caries, with recurrent episodes of 

de-remineralization, added to the long time between the first signs to a cavity leads to a wide 

range of possibilities between an obvious active lesion and an obvious inactive lesion, with 

several intermediate aspects that make the caries activity assessment a complex and 

sometimes contradictory process.    

 Much has been discussed about the difficulty and reliability of the detection of non-

cavitated lesions in epidemiological surveys. As previously commented by Carvalho et al. 

(2014), with participants lied down on tables under suitable conditions for professional 

cleaning of the teeth and equipment for lighting and drying, it is possible to overcome the 

obstacles imposed by the field conditions and thus obtain a reliable diagnosis of non-cavitated 

lesions. In the present study, we could obtained high kappa coefficients by categories, 

including for INC lesions, contradicting the difficulties reported by Carvalho et al. (2014) for 

the reproducibility of the diagnosis of INC lesions. We could also emphasize the fact that only 
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two examiners were involved in data collection, one calibrated by the other, as well as our 

population-based sample. On the other hand, among the shortcomings of this study, we need 

to recognize the high proportion of schoolchildren lost to follow-up, with significant 

differences between individuals who were lost to follow-up and those who remained in the 

study regarding some baseline characteristics, as well asthe lack of dietary data.  

 In conclusion, this longitudinal study found a similar pattern of progression for 

inactive and active non-cavitated caries lesions among South Brazilian adolescents. Our 

findings emphasize the difficulty of classifying caries activity in low caries prevalence 

populations. The definition of patient’s profile regarding caries activity may be a useful tool 

to define the best treatment decision for non-cavitated caries lesions. 
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Tables 

Table 1. Baseline characteristics of the sample. 
 N (%) 
Variables – individual level  
Sex  

Female 387 (48.3) 
Male 414 (51.7) 

Skin color  
White 555 (69.3) 
Non-white 246 (30.7) 

School  
Private 117 (14.6) 
Public 684 (85.4) 

Mother’s education*  
> 8 years 383 (48.0) 
≤ 8 years 415 (52.0) 

Tooth brushing  
≥3 times/day 275 (34.3) 
2 times/day 349 (43.6) 
≤ 1 time/day 177 (22.1) 

Caries experience   
DMF-S = 0 370 (46.2) 
DMF-S 1-4 313 (39.1) 
DMF-S ≥5 118 (14.7) 

TOTAL 801 (100) 
Variables – tooth level  
Tooth type  

Anterior  9,028 (46.4) 
Posterior 10,410 (53.6) 

Arch  
Upper 9,445 (48.6) 
Lower 9,993 (51.4) 

TOTAL 19,438 (100) 
Variables – surface level  
Surface type  

Buccal  17,485 (37.8) 
Palatal 19,067 (41.2) 
Occlusal 9,686 (20.9) 

Caries status  
Sound 44,017 (95.2) 
Inactive non-cavitated lesion 1,872 (4.0) 
Active non-cavitated lesion  349 (0.8) 

TOTAL 46,238 (100) 
*Missing data.  
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Table 2. Transitions of sound surfaces, inactive and active non-cavitated caries lesions from 
baseline to follow-up. N (%). 

 Follow-up  
Baseline 

Sound INC ANC IC AC Shadows Filled Missing TOTAL 

Sound 
41,225 
(93.6) 

2,174 
(4.9) 

180 
(0.4) 

108 
(0.2) 

140 
(0.3) 

39 
(0.1) 

112 
(0.3) 

39 
(0.1) 

44,017 
(100) 

INC 
242 

(12.9) 
1,449 
(77.4) 

12 
(0.6) 

78 
(4.2) 

34 
(1.8) 

9 
(0.5) 

45 
(2.4) 

3 
(0.2) 

1,872 
(100) 

ANC 
147 

(42.1) 
106 

(30.4) 
52 

(14.9) 
6 

(1.7) 
20 

(5.7) 
2 

(0.6) 
15 

(4.3) 
1 

(0.3) 
349 

(100) 

TOTAL 
41,614 
(90.0) 

3,729 
(8.1) 

244 
(0.5) 

192 
(0.4) 

194 
(0.4) 

50 
(0.1) 

172 
(0.4) 

43 
(0.1) 

46,238 
(100) 

INC=inactive non-cavitated lesion; ANC=active non-cavitated lesion; IC=inactive cavitated lesion; AC=active 
cavitated lesion. 
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Table 3. Association between predictor variables and caries progression (Unadjusted and adjusted negative 
binomial regression models following a hierarchical approach). 
 Unadjusted Adjusted  
 IRR (95% CI) P IRR (95% CI) p 
1st block: Socio-demographics     
Sex     

Female 1.00  1.00  
Male 0.94 (0.75-1.19) 0.64 0.95 (0.75-1.19) 0.64 

Skin color     
White 1.00  1.00  
Non-white 1.30 (1.02-1.66) 0.03 1.24 (0.98-1.59) 0.08 

School     
Private 1.00  1.00  
Public 1.64 (1.12-2.41) 0.01 1.57 (1.07-2.31)  0.02 

Mother’s education     
> 8 years 1.00  -  
≤ 8 years 1.36 (1.07-1.72) 0.01 -  

2nd block: Behavioral      
Tooth brushing     

≥3 times/day  1.00  1.00  
2 times/day 1.36 (1.03-1.78) 0.03 1.37 (1.04-1.80) 0.02 
≤ 1 time/day 1.78 (1.32-2.42) <0.001 1.73 (1.27-2.35) <0.001 

3rd block: Clinical      
Caries experience      

DMF-S=0 1.00  1.00  
DMF-S 1-4 2.09 (1.58-2.77) <0.001 2.14 (1.60-2.87) <0.001 
DMF-S ≥5 3.81 (2.80-5.17) <0.001 3.31 (2.39-4.57) <0.001 

Tooth type     
Anterior  1.00  1.00  
Posterior 7.48 (5.03-11.13) <0.001 4.87 (3.20-7.41) <0.001 

Arch     
Upper 1.00  1.00  
Lower 1.58 (1.32-1.90) <0.001 1.73 (1.44-2.09) <0.001 

Surface type     
Buccal  1.00  1.00  
Palatal 0.57 (0.46-0.72) <0.001 0.60 (0.48-0.75) <0.001 
Occlusal 2.84 (2.35-3.44) <0.001 1.26 (1.00-1.58) 0.04 

Caries status     
Sound 1.00  1.00  
Inactive non-cavitated lesion 9.09 (7.43-11.11) <0.001 5.35 (4.20-6.80) <0.001 
Active non-cavitated lesion  10.43 (7.15-15.21) <0.001 4.97 (3.44-7.19) <0.001 
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Table 4. Progression rates for sound, INC and ANC lesions according to patient’s caries activity. 

 Caries free 
(n=174) 

Caries inactive 
(n=327) 

Caries active 
(n=300) 

Overall 
(n=801) 

Sound 
0.6a  

(56/9,929) 
0.7Aa  

(131/17,690) 
1.5Ab  

(251/16,398)  
1.0  

(438/44,017) 

INC lesion - 
7.3Ba  

(79/1,080)  
11.4Bb  

(90/792) 
9  

(169/1,872) 

ANC lesion - - 
12.6B  

(44/349) 
12.6  

(44/349) 

TOTAL 
0.6a  

(56/9,929) 
1.1b  

(210/18,770) 
2.2c 

(385/17,539) 
1.4 

(651/46,238) 
INC=Inactive non-cavitated; ANC=Active non-cavitated. 
Different lowercase letters indicate statistical significant difference in rows; different uppercase letters indicate 
statistical significant difference in columns (chi-square test, p<0.05). 
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Figure 

 

 

 
Figure 1. Study flowchart.
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3 CONCLUSÃO 

 

 Com base nos resultados desta dissertação, foi possível concluir que o padrão de 

progressão de lesões de cárie não cavitadas inativas e ativas foi similar em adolescentes do sul 

do Brasil. Esse fato demonstra a dificuldade na classificação de atividade de cárie em 

populações de baixa prevalência de cárie. 
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ANEXO C - CARTA DE APROVAÇÃO DO COMITÊ DE ÉTICA EM PESQUISA DA 
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The Journal of Dental Research (JDR) adheres to the CSE (8th Edition) editorial 

style. All submitted manuscripts should be formatted in this style 

 

The Journal of Dental Research (JDR) is a peer-reviewed scientific journal dedicated to 

the dissemination of new knowledge and information on all science relevant to dentistry 

and to the oral cavity and associated structures in health and disease. The Journal of Dental 

Research’s primary readership consists of oral, dental and craniofacial researchers, clinical 
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makers. The Journal is published monthly, allowing for frequent dissemination of its 

leading content. The Journal of Dental Research also offers OnlineFirst, by which 

forthcoming articles are published online before they are scheduled to appear in print. 

 

Authors of all types of articles should be aware of the following guidelines when submitting 

to JDR. 

ONLINE SUBMISSION  

 

Submissions to the Journal of Dental Research are only accepted for consideration via the 

SAGETrack online manuscript submission site at http://mc.manuscriptcentral.com/jdr. 

Authors who do not have an active account within the system are required to create a new 

account by clicking, “Create Account,” on the log-in page. The system will prompt the 

authors through a step by step process to create their account. Once created authors can 

submit their manuscripts by entering their “Author Center” and clicking the button by 

“Click Here to Submit a New Manuscript.” 

 

 

If any difficulty is encountered at anytime during the account creation or submission 

process, authors are encouraged to contact the Journal of Dental Research Publications 

Coordinator, Kourtney Skinner, at  kskinner@iadr.org 
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The Journal of Dental Research accepts the following types of manuscripts for consideration: 

 

Original Research Reports: These manuscripts are based on clinical, biological, 

and biomaterials and bioengineering subject matter. Manuscripts submitted as 

research reports have a limit of 3,200 words (including introduction, materials, 

methods results, discussion and; excluding abstracts, acknowledgments, figure 

legends and references); a total of 5 figures or tables; 40 references; and must 

contain a 300 word abstract. 

 

Letters to the Editor*: Letters must include evidence to support a position about 

the scientific or editorial content of the JDR. Manuscripts submitted as a letter to 

editor have a limit of 250 words. No figures or tables are permitted. Letters on 

published articles must be submitted within 3 months of the article’s print 

publication date. 

 

Guest Editorials*: A clear and substantiated position on issues of interest to the 

readership community can be considered for this manuscript type. Guest Editorials 

are limited to 1,000 words. No figures or tables are permitted. 

 

Discovery!: Essays that explore seminal events and creative advances in the 

development of dental research are considered for the “Discovery!” section of 

the journal. Manuscripts submitted for “Discovery!” have a limit of 2,500 

words and a total of 2 figures or tables. Manuscripts are to be submitted by 

invitation only. 

 

 

Critical Reviews in Oral Biology & Medicine: These manuscripts should 

summarize information that is well known and emphasize recent developments over 

the last three years with a prominent focus on critical issues and concepts that add a 

sense of excitement to the topic being discussed. Manuscripts are to be submitted 

by invitation only. Authors interested in submitting to this section must contact the 
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Editor of Critical Reviews in Oral Biology & Medicine, Dr. Dana Graves, at 

dgraves@iadr.org for submission approval and instructions. Manuscripts submitted 

as Critical Reviews have a limit of 4,000 words; a total of 6 figures or tables; 60 

references; and must contain a 300 word abstract. 

 

Additional Instructions for Critical Reviews : 

 

-It is important to include several illustrations or diagrams to enhance clarity. Manuscripts 

that lack figures or diagrams typically receive a low priority score. 

 

-Summarize important concepts in tables or flow charts or show critical data in the form of 

figures. NOTE: authors will need to obtain permission to reproduce a previously published 

figure or table. 

 

-Due to the broad readership, abbreviations commonly recognized in one field may not be 

readily apparent to those in a different field. Keep abbreviation use to a minimum. 

 

-The cover page, abstract, text, summary, figure legends, and tables should be combined 

into a single Word document. Figures should be submitted as a separate document. 

 

-To view examples of recent Critical Reviews in the Journal, please click the 

following links: http://jdr.iadrjournals.org/cgi/content/full/86/9/800 or 

http://jdr.iadrjournals.org/cgi/content/full/85/7/584 

 

 

 

*Brief responses to Letters to the Editor or Guest Editorials will be solicited 

for concurrent publication. 

 

Clinical   Reviews   (formerly   Concise   Reviews):   These   manuscripts   are   generally 

systematic reviews of topics of high clinical relevance  to oral, dental and craniofacial 

research.   Meta-analyses should be considered only when sufficient numbers of studies are 
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available.   Manuscripts that include investigations of limited study quality of under- studied 

areas are typically not acceptable as topics for a clinical review.  Although some systematic 

reviews may be well done, those that receive highest scientific priority will only be 

considered given the very limited space allowed for these reviews in the journal. 

Manuscripts submitted as Clinical Reviews have a strict limit of 4,000 words (including 

introduction, materials, methods results, discussion and; excluding abstracts , 

acknowledgments, figure legends and references); a total of 6 figures or tables; up to a 

maximum of 60 references; and must contain a 300 word abstract. Manuscripts above the 

4,000 word/6 figure or table limit may use supplemental appendices for other supporting 

information that would be available online only. 

 

Additional Instructions for Clinical Reviews:  

 

-It   is   important   to   include   illustrations   or   diagrams   to   enhance   clarity. 

Manuscripts that lack figures or diagrams typically receive a low priority score. 

 

-Summarize important concepts in tables or flow charts or show critical data in the form 

of figures. NOTE: authors will need to obtain permission to reproduce a previously 

published figure or table. 

 

-Due to the broad readership, abbreviations commonly recognized in one field may not be 

readily apparent to those in a different field. Keep abbreviation use to a minimum. 

 

-The cover page, abstract, text, summary, figure legends, and table(s) should be combined  

into  a  single  Word  document.  Figures  should  be  submitted  as  a separate document. 

 

-To  view  examples  of  recent  Clinical  Reviews  in the  Journal,  please  click  the 

following links: http://jdr.sagepub.com/content/90/3/304.full.pdf+html 

or http://jdr.sagepub.com/content/90/5/573.full.pdf+html 
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publication consideration elsewhere, and free of conflict of interest. Title pages should 
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images, and Combination images. Each image type has specific requirements in terms 

of the resolution needed for publication and the file types best suited for the figure. See 

the following panels for examples and requirements. 

 

Resolution 

In order for a figure to be used in publication, its Digital Image File must have the required 

resolution when it is created. The resolution cannot be raised after the original image is made. 

Attempting to do so (for example, with Adobe Photoshop’s© “Image Size” command) results 

in the addition of artificial pixels that distort the image and lower its sharpness. The figures 

on the right show an example of this reduced sharpness. 
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Fonts 

Limit fonts used in any figure to Times, Times New Roman, Arial, Frutiger, and 

Sabon. Other fonts cannot be guaranteed to reproduce properly. 

 

Files containing figures and tables should be clearly labeled to indicate their placement 

in the text or appendix.  Tables should be viewable in a portrait view. Tables that are 

created in a landscape view are more suitable for an appendix. 

 

If the online version is in color and the printed version in black and white, please submit 

separate files for each version. Figures should be identical except in color or grayscale. The 

cost of color figures in the print version will be borne by the authors. Rates for color 

reproduction are $300 per initial page of color and $150 for each additional page of color. 

However, there are no charges for figures and diagrams printed in black and white. Color 

figures many be included in the online version of JDR with no extra charges. 

 

 

 

REFERENCES 

 

 

The Journal of Dental Research (JDR) adheres to the CSE (8th Edition) editorial style. All 

submitted manuscripts should be formatted in this style:  

http://www.scientificstyleandformat.org/Tools/SSF- 

Citation-Quick-Guide.html. 

 

 

SUPPLEMENTAL FILES  

 

Additional supporting data may be referenced as a supplemental appendix for publication 

online only. All supplemental appendix files must be submitted with the manuscript for 

review. Supplementary files will be subjected to peer-review alongside the article. 
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Supplementary files will be uploaded as supplied. They will not be checked for 

accuracy, copyedited, typeset or proofread.  The responsibility for scientific accuracy 

and file functionality remains with the authors. A disclaimer will be displayed to this 

effect with any supplementary material published. Supplemental files may include 

additional figures or tables that exceed the Journal’s limit. Material intended for the 

supplemental appendix must have “supplemental” or “appendix” in the file name upon 

upload. When formatting your supplemental files, please 

follow these instructions: 

 

• Authors should provide a single Word file with all Appendix content. Figures and 

tables should be included in the main Appendix file so they can appear immediately 

alongside their captions. High resolution figures may also be supplied separately if 

authors wish, but they also must be copied into the Word file so everything can be 

kept together. 

•   Be sure to run spell check and proofread the text. 

•   Remove all highlighting/other colors. Use one font throughout. 

• The Appendix should include the title of the article and all authors. Page 

numbers are recommended. 

• Figures and Tables should be labeled Appendix Figure/Table 1, Appendix 

Figure/Table 2, etc. Avoid labeling as S1, S2, and so forth. 

•   All table footnotes and figure legends should be included. 

•   Preferably, authors shouldn’t label separate parts as “Appendix 1”, “Appendix 2”, 

etc.; 

just use section heads as in a regular article. 

 

 

 

 

Language Editing: Manuscripts submitted for publication consideration should be written 

in English. Prior to submission, if a manuscript would benefit from professional editing, 

authors may consider using a language-editing service. Suggestions for this type of service 

can be found at www.iadr.org/EditingServices. The Journal of Dental Research does not 
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take responsibility for, or endorse these services, and their use has no bearing on acceptance 

of a manuscript for publication. 

 

GENERAL INFORMATION FOR AUTHORS SUBMITTING A  

MANUSCRIPT  

 

PRIOR PUBLICATION  

 

Manuscripts submitted to the Journal of Dental Research are accepted for consideration 

giving the understanding that it contains original material that has not been submitted for 

publication or has been previously published elsewhere. Any form of publication other than 

an abstract only constitutes prior publication. 

 

ICMJE COMPLIANCE STATEMENT  

 

Manuscript submission guidelines for the Journal of Dental Research follow the “Uniform 

Requirements for Manuscripts Submitted to Biomedical Journals” set forth by the 

International Committee of Medical Journal Editors (ICMJE). For additional information 

please visit the ICMJE web site at http://www.icmje.org/. 

 

 

CONSORT 2010 CHECKLIST COMPLETION RANDOMIZED CLINIC AL  

TRIALS POLICY  

 

 

Manuscripts reporting a randomized clinical trial are required to follow the CONSORT 

guidelines. The Journal requires authors of pre-clinical animal studies submit with their 

manuscript the Animal Research: Reporting In Vivo Experiments (ARRIVE) guidelines. 

Authors of human observations studies in epidemiology are required to review and submit a 

STROBE statement. When uploaded to the SAGETrack system, any checklists completed 

by authors should be given 
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a supplementary file designation.  Authors who have completed the ARRIVE guidelines 

or STROBE checklist should include as the last sentence in the Methods section a 

sentence stating compliance with the appropriate guidelines/checklist. 

 

Additional guidance on compliance with various research guidelines can be found 

on the Guideline Information - Enhancing the Quality and Transparency of Health 

Research: www.equator-network.org. 

 

The CONSORT checklist can be downloaded from: 

mc.manuscriptcentral.com/societyimages/jdr/CONSORT+2010+checklist%5b1%5d.doc 

 

The ARRIVE guidelines can be found here: 

www.nc3rs.org.uk/downloaddoc.asp?id=1206&page=1357&skin=0 The STROBE 

checklists can be found here: 

www.strobe-statement.org/index.php?id=strobe-home 

 

The Journal of Dental Research requires authors to register their clinical trials in a public 

trials registry. Authors of manuscripts describing such studies are asked to submit the 

name of the registry and the study registration number prior to publication. Authors are 

asked to include their clinical trial registration number at the end of their abstracts. In 

accordance with the aforementioned “Uniform Requirements for Manuscripts Submitted 

to Biomedical Journals,” clinical trials will only be considered for publication if they are 

registered. 

 

INSTITUTIONAL REVIEW BOARD AND WRITTEN INFORMED CON SENT 

 

For protocols involving the use of human subjects, authors should indicate in their Methods 

section that subjects’ rights have been protected by an appropriate Institutional Review 

Board and written informed consent was granted from all subjects. When laboratory 

animals are used, indicate the level of institutional review and assurance that the protocol 

ensured humane practices. 
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PUBLIC GENE DATA  

 

Prior to submission, the Journal of Dental Research asks that novel gene sequences be 

deposited in a public database and the accession number provided to the Journal. Authors 

may want to 

use the following Journal approved databases: 

 

GenBank:  www.ncbi.nlm.nih.gov/Genbank/submit.html 

 

EMBL: www.ebi.ac.uk/embl/Submission/index.html 

 

DDBJ: ww.ddbj.nig.ac.jp/index-e.html                                                                    . 

 

Manuscript submissions including microarray data should include the information 

recommended by the MIAME guidelines in their submission, and/or identify the 

submission details for the experiments details to one of the publicly available databases 

such as Array Express or GEO.  Information on MIAME, Array Express and GEO can be 

found by clicking on the corresponding links below: 

 

MIAME: www.mged.org/Workgroups/MIAME/miame.html 

 

ArrayExpress:  www.ebi.ac.uk/arrayexpress 

 

GEO: www.ncbi.nlm.nih.gov/geo 

 

 

FUNDING COMPLIANCE STATEMENT  

 

Effective April 7, 2008 the National Institutes of Health (NIH) Revised Policy on 

Enhancing Public Access to Archived Publications Resulting from NIH-Funded Research 

(Public Access Policy) requires all studies funded by NIH to submit or have submitted for 

them their final peer- reviewed manuscript upon acceptance for publication to the National 
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Library of Medicine's PubMed Central (PMC) to be made publicly available no later than 

12 months after the official date of publication. Only final, copyedited manuscripts are 

uploaded. Manuscripts by authors whose work is funded by the Wellcome Trust may 

submit their final peer- reviewed manuscript upon acceptance for publication to Europe 

PMC to be made publicly available no later than 6 months after the official date of 

publication. Only final, copyedited manuscripts are uploaded. 

 

Authors are required to specify during the submission process if their paper received 

funding from NIH, NIDCR, or the Wellcome Trust and provide the grant number. 

 

The Journal of Dental Research will deposit final, copyedited papers to PubMed 

Central on behalf of the authors. 

 

 

DEFINITION OF CONTRIBUTORSHIP IN JDR  

As stated in the Uniform Requirements for Manuscripts Submitted to Biomedical Journals, 

put 

forth by the ICMJE, the Journal considers the following as an accurate definition of 

contributorship: 

 

Contributors Listed in Acknowledgments 

All contributors who do not meet the criteria for authorship should be listed in an 

acknowledgments section. Examples of those who might be acknowledged include a 

person who provided purely technical help, writing assistance, or a department 

chairperson who provided only general support. Editors should ask corresponding 

authors to declare whether 

they had assistance with study design, data collection, data analysis, or manuscript 

preparation. 

If such assistance was available, the authors should disclose the identity of the 

individuals who provided this assistance and the entity that supported it in the published 

article. Financial and material support should also be acknowledged. 
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Groups of persons who have contributed materially to the paper but whose contributions 

do not justify authorship may be listed under such headings as “clinical investigators” or 

“participating investigators,” and their function or contribution should be described—for 

example, “served as scientific advisors,” “critically reviewed the study proposal,” 

“collected data,” or “provided and cared for study patients.” Because readers may infer 

their endorsement of the data and conclusions, these persons must give written permission 

to be acknowledged. 

 

CONTRIBUTOR FORMS  

 

All rights to manuscripts will be transferred to the Journal of Dental Research upon 

submission. Submission of a manuscript will constitute each author’s agreement that the 

Journal holds all propriety rights in the manuscript submitted, including all copyrights. 

Upon acceptance, the corresponding author will be asked to sign a formal transfer of 

copyright. Only the corresponding author is required to complete a contributor form 

unless any co-authors are work-for-hire or government employees. If co-authors fall into 

either of these categories, the corresponding author should contact the editorial office at  

jdr@iadr.org for additional instruction. 

 

Please note that the Journal of Dental Research secures completed contributor 

forms electronically via the SAGETrack online submission and review 

system.Without the completion of the contributor form for all co-authors listed, 

accepted manuscripts cannot continue into production, delaying publication. 

 

CHARGES ASSOCIATED WITH PUBLICATION   

Page Charges 

There is a charge of $40 (U.S.) for every printed page in the Journal of Dental Research. 

You will receive an invoice with your page proofs. 
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Color Figure Charges 

The cost of color figures in the print version will be borne by the authors. Rates for color 

reproduction are $300 per initial page of color and $150 for each additional page of color. 

However, there are no charges for figures and diagrams printed in black and white. Color 

figures many be included in the online version of JDR with no extra charges. 

 

Reprint Charges 

Reprints can be ordered for material printed in the Journal of Dental Research and online 

only 

appendices. Quantities of reprints can be purchased with the reprint order form sent with 

page proofs to the contributors. Pre-payment is required for reprints. Visa, MasterCard, 

American Express and check are all acceptable forms of payment. Authors must pay for 

color figures in reprints. Reprints will be mailed from 6 to 8 weeks after the article appears 

in the Journal. To contact SAGE for additional information or to order reprints, visit the 

SAGE site at www.sagepub.com/journalsReprints.nav. 
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APÊNDICE A – TERMO DE CONSENTIMENTO LIVRE E ESCLARE CIDO 
(ESTUDO..TRANSVERSAL)
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APÊNDICE B – TERMO DE CONSENTIMENTO LIVRE E ESCLARE CIDO 
(ESTUDO LONGITUDINAL) 
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APÊNDICE C – QUESTIONÁRIO 
SOCIOECONÔMICO
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APÊNDICE D – FICHA 
CLÍNICA

 


