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RESUMO

COMPORTAMENTO CLINICO DE RESTAURACOES DE RESINA
COMPOSTA EM DENTES DECIDUOS: ESTUDO RETROSPECTIVO

AUTORA: Djessica Pedrotti
ORIENTADORA: Tathiane Larissa Lenzi

O objetivo deste estudo clinico retrospectivo foi avaliar a sobrevida e os fatores de risco
associados com as falhas de restauragdes de resina composta realizadas em dentes
anteriores e posteriores deciduos. Um total de 212 restaura¢des em dentes deciduos
provenientes dos prontuarios de 76 criangas de alto risco de carie (36 meninas e 40
meninos) atendidas por alunos de graduagdo na Clinica de Odontopediatria da
Universidade Federal de Santa Maria foram incluidas no estudo. A longevidade das
restauragdes até 6 anos de acompanhamento foi avaliada pelo teste de sobrevida
Kaplan-Meier. Andlise de regressao multivariada de Cox com fragilidade compartilhada
foi usada para avaliar as variaveis clinicas e individuais associadas com as falhas
restauradoras (p<0,05). O tempo médio de sobrevida foi de 4,3 anos (95%IC: 4,0-4,6).
A sobrevida das restauragdes foi de 35,3% até 6 anos de avaliagdo, com uma taxa de
falha anual de 18,8%. Restauragoes realizadas em dentes com tratamento endoddntico
tiveram 2,16 vezes maior risco de falha do que aquelas feitas em dentes vitais (95% IC:
1,02-4,58; p=0,04). Pacientes que ndo utilizaram dentifricio fluoretado apresentaram
6,12 vezes maior risco de falha das restauragoes (95% IC:1,47-25,49, p=0,01).
Restauracdes de resina composta realizadas em criangas de alto risco de carie
apresentaram limitada sobrevida apos 6 anos de acompanhamento. O uso de dentifricio
fluoretado foi um fator de protecdo, enquanto que tratamento endodontico foi um fator
de risco para a falha da restauracao.

Palavras-chave: Andlise de sobrevida. Dente deciduo. Falha de Restauragao Dentaria.
Odontopediatria.



ABSTRACT

CLINICAL PERFORMANCE OF RESIN COMPOSITE RESTORATIONS IN
PRIMARY TEETH: RETROSPECTIVE STUDY

AUTHOR: Djessica Pedrotti
ADVISOR: Tathiane Larissa Lenzi

The aim of this clinical retrospective study was to evaluate the survival and risk factors
associated with failures of composite resin restorations placed in anterior and posterior
primary teeth. A total of 212 restorations in primary teeth from records of 76 high caries
risk children (36 girls and 40 boys) attended by undergraduate students in the Pediatric
Dentistry Clinic at the Federal University of Santa Maria were included in the study.
The restorations’ longevity up to 6-year of follow-up was assessed using the Kaplan-
Meier survival test. Multivariate Cox regression analysis with shared frailty was used to
evaluate the clinical and individual variables associated with failures (p<0.05). Mean
survival time was 4.3-year (95%CI: 4.0-4.6). The survival of the restorations reached
35.3% up to 6-year of evaluation, with an overall annual failure rate of the 18.8%.
Restorations performed in teeth with pulp treatment had a risk of failure 2.16 times
more than restorations placed in vital teeth (95%CI: 1.02-4.58, p=0.04). Patients who
didn't use fluoridated toothpaste had 6.12 times more risk of failure in their restorations
(95%CI: 1.47-25.49, p=0.01). Composite resin restorations placed in high caries risk
children presented limited survival after 6-year of follow-up. The fluoridated toothpaste
use was a protection factor while pulp treatment was a risk factor for restoration failure.

Keywords: Survival Analysis. Tooth, Deciduous. Dental Restoration Failure. Pediatric
Dentistry
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Abstract

Purpose: This clinical retrospective university-based study evaluated the survival and
risk factors associated with failures of composite resin restorations placed in anterior
and posterior primary teeth. Methods: A total of 212 restorations in primary teeth from
records of 76 high caries risk children (36 girls and 40 boys) were included in the study.
The restorations’ longevity up to 6-year of follow-up was assessed using the Kaplan-
Meier survival test. Multivariate Cox regression analysis with shared frailty was used to
evaluate the factors associated with failures (p<0.05). Results: Mean survival time was
4.3-year (95%CI: 4.0-4.6). The survival of the restorations reached 35.3% up to 6-year
of evaluation, with an overall annual failure rate of the 18.8%.Restorations placed in
teeth with pulp treatment had lower survival rate than those in vital teeth (HR 2.16, 95%
CI1.02-4.58). Patients who did not use fluoridated toothpaste had more risk of failure in
their restorations (HR 6.12, 95% CI 1.47-25.49). Conclusion: Composite resin
restorations placed in high caries risk children presented limited survival after 6-year of
follow-up. The fluoridated toothpaste use was a protection factor while pulp treatment
was a risk factor for restoration failure.

Keywords: adhesive restoration; deciduous tooth; resin composite; survival analysis;

pediatric dentistry
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Introduction

The occurrence of cavitated carious lesions is still a currentoral health problem
and, according to World Health Organization, the prevalence of caries in the primary
dentition varies between 60 and 90% worldwide'. Although the placement of
restorations is a frequent approach in the clinical practice, a systematic review has
pointed out that there is no sufficient scientific evidence about which is the best filling
material for treating caries in primary dentition”.

Composite resin has been widely used since fits with concept of Minimally
Invasive Dentistry, providing good handling and functional performance besides
meeting patients’ demands regarding esthetics’. However, the literature reveals few
randomized clinical follow-up studies of composite resin restorations in primary
dentition*®.

In this sense, it would be relevant to investigate the longevity of direct
composite resin restorations placed in primary teeth in conditions closer to the clinical
daily life. A recent retrospective study found that composite resin restorations in
primary molars performed better than glass ionomer cement’. Since composite
restoration survival is affected by several factors such as the cavity size, occlusal risks
and tooth type”®, the longevity of these restorations in anterior primary teeth is still
unclear. Furthermore, practice-based clinical retrospective studies provide more solid
conclusions than evidence only from patients’ records.

Therefore, the aim of this clinical retrospective university-based study was to
evaluate the survival and factors associated with failures of composite resin restorations

placed in anterior and posterior primary teeth.
Methods
Study characteristics, participants, and study design
The database with clinical records from the Paediatric Dentistry Clinic at the
Federal University of Santa Maria was used in the present evaluation. The research

protocol (CAAE 48519115.6.0000.5346) was approved by the Local Research Ethics

Committee and the parents or guardians have signed a written informed consent. The
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personal information of the patients was kept confidential.

The target population consisted of children attended by fourth and five years
dental undergraduate students, supervised by specialists in Pediatric Dentistry, during
the period between 2008 and 2014.A clinical retrospective study was conducted. To be
included in the study, children should have received at least one composite resin
restoration placed in vital or non-vital primary teeth. The restorations should have been
clinically and/or radiographically followed up for at least 1 year, and patients should
have at least one visit at the clinic after the restoration placement. Children with
compromised systemic health were excluded from the study. In total, 126 patients were
selected through the inspection of clinical and radiographic records and invited to visit
the dental office. The recruitment was performed by letters and phone calls, and 76
(60.3%) patients agreed to participate in the clinical evaluations, totalizing 212

evaluations.

Restorative procedures

All procedures were performed under rubber dam isolation. Cavities were
prepared with low-speed drills and dentin excavators for caries removal and high-speed
carbide burs for removing enamel and unsatisfactory restorations when necessary.
Preparation was restricted to total caries removal. In very deep cavities the region close
to the pulp was protected with calcium hydroxide cement (Dycal; Dentsply, Petropolis,
RJ, Brazil), followed by a thin layer of glass ionomer cement (VitroFil; DFL, Rio de
Janeiro, RJ, Brazil) layer. In moderate deep cavities, only this layer of glass ionomer
cement was used. The cavity was conditioned by 37% phosphoric acid gel for 15s. The
acid was removed by rinsing with water for 30s, and the cavity was gently dried with air
and cotton pellets. The two-step etch-and-rinse adhesive system (Adper Single Bond,
3M ESPE, St. Paul, MN, USA) was used prior to the insertion of the composite resin,
using the incremental technique. Composite resins used were: Charisma (Heraeus
Kulzer, Hanau, Germany), Filtek Z250 and Z350 (3M ESPE, St. Paul, MN, USA),
Opallis (FGM, Joinvile, SC, Brazil) and Evolux (Dentsply, Petropolis, RJ, Brazil). For
the anterior and posterior proximal cavities, a matrix was adapted to the cervical
margin. The rubber dam was then removed and the occlusion was checked. For all

restorations, finishing and polishing were performed using fine-grained diamond burs,
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sandpaper strips and siliconized tips.

Data collection

First, the history of the restorations was collected from the patient files. Factors
potentially associated with treatment failure were investigated, including individual and
clinical characteristics: gender (boys or girls), mother’s school level (up to eight years
of formal education or more than eight years), income (up to a minimum wage or more
than one minimum wage), frequency of cariogenic diet (up to six times daily or more
than six times), fluoridated toothpaste use (yes or no), frequency of brushing (once a
day or two or more times), flossing use (yes or no), type of arch (upper or lower),type of
tooth (anterior or posterior), number of restored surfaces (one or two or more), pulp

intervention (yes or no) and capping material (yes or no).

Evaluation of restorations

The restorations were clinically evaluated between October 2015 and April 2016
independently by two trained and calibrated examiners (D.P. and T.L.L.) using dental
explorer and mirror, in accordance with World Dental Federation(FDI) criteria’,
including several items on aesthetic, functional and biological properties. In case of
disagreement, the examiners evaluated the restorations jointly, until a consensus was
reached. The calibration procedures considered the analysis of some restorations twice,
randomly distributed, for Cohen’s Kappa calculation (Kappa = 0.87).

For the analysis, different levels of each criterion were simplified according to
re-treatment need: no intervention needed (success) and requiring intervention (failed).
The restorations were considered as failed in case of replacement (score 5 by FDI) or
repair (score 4), and the reason for failure was registered (as judged by the treating
clinician). Those patients who presented a treatment need during clinical evaluation
were referred for treatment.

A five-point Likert scale was used to assess the functional property “patient
view” of FDI criteria in the Pediatric Dentistry. Satisfaction with the treatment was
measured from one to five according to the scale: 1=very satisfied; 2 = satisfied; 3 =

indifferent; 4 = unsatisfied; 5 = very unsatisfied.
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Statistical analysis

Data analyses were performed with STATA software 12.0 (Stata Corp., College
Station, TX, USA). The descriptive analysis provides the distribution summary
according to the independent variables. The annual failure rate (AFR) of the restorations
was calculated according to the formula: (1— y)* =(1— x), in which “y” expresses the
mean AFR and “x” the total failure rate at “z” years. Survival analysis was performed to
assess factors associated with the longevity of the restorations, and data was censored at
6-year of follow-up. Survival curves of the restorations were assessed through the
Kaplan-Meier method.

Multivariate Cox regression models with shared frailty were performed to
identify factors associated with failure of the restorations. These models consider that
observations within the same group (the patient) are correlated, sharing the same frailty,
being analogous to multilevel regression models with random effects. Hazard ratios and
their respective 95 % confidence intervals (HR; 95 % CI) were obtained. A backward
stepwise procedure was used to select covariates in the fitting of the model. Only those
variables presenting P-values < 0.2 in the unadjusted assessment were selected for the

multivariate analysis. A significant level of 5% was considered for the final model.

Results

Two hundred and twelve restorations placed in 76 patients (36 girls and 40 boys)
were included in the analysis. The mean age of the children was 7.9 years (£1.7),
presenting a dmf-t mean of 6.3 (+ 3.2).The follow-up period ranged from 1 to 6-year
with a mean of 2.6 years (£1.0).

Table 1 shows the distribution of restorations and their rates of ‘“‘success”
according to individual and clinical-level variables. Among all restorations considered
in the analysis, 110 (51.9%) were placed in boys. Posterior restorations were more
common (86.3%) than anterior ones (13.7%), as well as those performed in lower arch
(53.8%) when compared with upper arch (46.2%). In the most restorations (96.2%)
none capping material was used. Composite resin restorations placed on vital teeth were
more common (91.5%) than those teeth with pulp treatment (8.5%). The majority of

restorations were placed in children that did not use dental floss (75.2%), ingested sugar
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up to six times daily (80.7%) and brushed their teeth two or more times daily
(81.1%).The overall success rate was 66.0% (140/212).

Table 2 shows the unadjusted and adjusted Hazard Ratios (HR) for failures
according to independent variables. The adjusted model showed that restorations
performed in teeth with pulp treatment had a risk of failure 2.16 times more than
restorations placed in vital teeth (p=0.04). Patients who didn't use fluoridated toothpaste
had 6.12 times more risk of failure in their restorations (p = 0.01).

The cumulative restoration survival estimate is shown in Figure 1. Mean
survival time was 4.3-year (95%CI: 4.0-4.6), with 44.7% of the restorations surviving
after 4-year of evaluation. The overall AFR after 6-year follow-up was 18.8%.

The distribution of the restorations according to the FDI criteria is summarized
in Table 3. Overall, fracture, marginal adaptation and caries recurrence were the main

reasons for composite restorations failures.

Discussion

This clinical retrospective university-based study provides valuable information
regarding the survival of composite resin restorations placed in anterior and posterior
primary teeth and the associated risk factors for failure in a high caries risk children.
Presence of pulp treatment and non-use of fluoridated toothpaste were associated with
restoration failures.

Mean survival time was 4.3-year (95%CI: 4.0-4.6) and the survival rate of the
restorations reached 35.3% after 6-year follow-up. For survival analyses, the Kaplan-
Meier estimator was used. Although the survival rate at 6-year appears to be low, it is
important to highlight that the estimator takes into account the censored data, i.e., those
restorations that have not yet achieved the 6-year evaluation in this retrospective
analysis. This explains the low estimated survival rate of restorations when compared to
clinical success (66.0%), when only the failures were considered (140/212), irrespective
of the function time. Moreover, students have lower ability than professionals to
perform dental restorations, and such aspect could contribute to a lower survival rate.
On the other hand, restoration longevity found in this study could be satisfactory
considering the shorter biological cycle of the primary dentition.

The overall AFR after 6-year follow-up was 18.8%. A previous retrospective
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study'® found an overall success rate of 81.5% after a mean time of 30.7-month for
composite restorations in children with early childhood caries, with a AFR of 4.2%.
Other investigation found an AFR of 9.5% for composite filling in primary molars up to
4 years of follow-up’. However, in these studies, the information about restoration
failure was just collected from patients’ records, which may overestimate the
performance of the restorative procedures.

Study design, population profile, sample size, tooth type and criteria for failure
applied also can influence on the survive rates. This is the first study that assessed the
longevity of restorations in primary teeth using the FDI criteria. It has been found that
FDI is more sensitive than the USPHS criteria, especially for the criteria marginal
staining and marginal adaptation".

Systematic reviews had pointed out that the posterior composite restorations
AFR was 2.4% after 10-year '* while for anterior ones the AFRs ranged from 0.6% to
4.1%" in permanent teeth. Biicher et al. reported a cumulative failure rate of 17.2%
after 8-year for composite fillings performed in children with high caries risk, with ARF
of 10.0%. Moreover, incisors showed a significantly lower survival compared to
molars®. In our study, the type of tooth was not associated to restoration failure. It was
speculated that if another sample containing more restorations in anterior primary teeth
was evaluated, significant differences could be observed.

Whereas secondary caries and fracture are the main reasons for failure in
posterior composite restorations in permanent teeth'”, anterior restorations are likely
more prone to replacement due aesthetic qualities (color, anatomical form, surface stain)
and retention loss'’. In our study, staining and brightness loss were related to failure of
anterior restorations, but the major reason for failure in both anterior and posterior
restorations was caries recurrence followed by fracture and marginal adaptation. In
primary dentition, the esthetic demand from the patient may be not a factor determining
for restoration replacing as in adult population. It is important to note that, in this
retrospective study, only individuals with high caries risk were included in the sample.
Thus, these patients were more likely to present resin composite failure'®. Secondary
caries has frequently described as the main reason for replacing filling in these
populations'>"'°.

There is strong evidence that daily use of fluoride toothpaste has a significant

17-19

caries-preventive effect in children '~ . It has been evidenced that the use fluoridated
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toothpaste is effective in caries control in children even younger than 6 years-old 2"

In our study, patients who did not use fluoridated toothpaste had 6.12 times more risk of
failure in their restorations. This reinforces the anti-caries effect of fluoride toothpastes
and the need to support their use by children, regardless of the age, since this approach
can increase significantly the lifetime of restorations. Also, this effect seems to be
boosted by supervised tooth brushing, brushing frequency more than once daily and use
of toothpastes containing fluoride concentrations of 1000 ppm and above'’. The
frequency of brushing was not associated to restoration failure in this study, probably
because the most children brushed the teeth twice or more daily.

The longevity of the restorations was not influenced by the flossing use. The
natural spaces among primary teeth may facilitate proximal biofilm control, reducing
the chances of restoration failure. Furthermore, there is no evidence that the self-
flossing had a positive effect in reducing interproximal caries risk in children *'. In line

. . . . 15.22
with prior retrospectives studies”'

, we found that the composite resin restorations
placed in teeth with pulp treatment teeth had a risk of failure 2.16 times more than those
performed in vital teeth. It has been shown that less than 20.0% of the restorations in
endodontically treated teeth survived after 10-year. Additionally, the AFRs were 11.0%
and 4.7% for restorations placed in non vital and vital teeth, respectively®.
Endodontically treated teeth seemed to be more at risk for re-intervention because
reduction in tooth structure affecting fracture resistance > and failure risk **.

The number of restored surfaces did not influence survival, which is in
accordance with some reports”* . However, it has been shown that a higher number of
surfaces enrolled in cavity preparations can decrease the permanent posterior restoration
survival'®. The comparison of cavity size, class type, and number of restored surfaces
may not correctly reflect how is compromised the tooth structure'’. Moreover, primary
teeth had a lower occlusion loading compared than permanent ones *°.

Given randomized clinical trials as the gold standard design for longitudinal
restoration analysis, the results of this study should be viewed considering their possible
methodological limitations. The retrospective design results in an obvious lack of
standardization of indication and treatment protocols. On the other hand, clinical
practice-based studies seem to be a good strategy to determine the survival of

. . . . . 2
restorations in nearest to real-life situations >’
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Conclusion

This clinical retrospective university-based study showed limited survival of

composite resin restorations placed in high caries risk children after 6-year of follow-up.

Pulp intervention and non-use of fluoridated toothpaste jeopardized the restoration

longevity.

References

1.

10.

Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The global
burden of oral diseases and risks to oral health. Bull World Health Organ
2005;83(9):661-9.

Yengopal V, Harneker SY, Patel N, Siegfried N. Dental fillings for the treatment
of caries in the primary dentition. Cochrane database Syst Rev 2009: CD004483.

Dhar V, Hsu KL, Coll JA, et al. Evidence-based Update of Pediatric Dental
Restorative Procedures: Dental Materials. J Clin Pediatr Dent 2015;39(4):303—
10.

Alves dos Santos MP, Luiz RR, Maia LC. Randomised trial of resin-based
restorations in Class I and Class II beveled preparations in primary molars: 48-
month results. J Dent 2010;38(6):451-9.

Casagrande L, Dalpian DM, Ardenghi TM, et al. Randomized clinical trial of
adhesive restorations in primary molars. 18-month results. Am J Dent
2013;26(6):351-5.

Franzon R, Guimaraes LF, Magalhdes CE, Haas AN, Araujo FB. Outcomes of
one-step incomplete and complete excavation in primary teeth: a 24-month
randomized controlled trial. Caries Res 2014;48(5):376-83.

Pinto GDS, Oliveira LJC, Romano AR, et al. Longevity of posterior restorations
in primary teeth: results from a paediatric dental clinic. J Dent
2014;42(10):1248-54.

Biicher K, Metz I, Pitchika V, Hickel R, Kiihnisch J. Survival characteristics of
composite restorations in primary teeth. Clin Oral Investig 2015;19(7):1653-62.

Hickel R, Peschke A, Tyas M, et al. FDI World Dental Federation - clinical
criteria for the evaluation of direct and indirect restorations. Update and clinical
examples. J Adhes Dent 2010;12(4):259-72.

Hickel R, Kaaden C, Paschos E, Buerkle V, Garcia-Godoy F, Manhart J.
Longevity of occlusally-stressed restorations in posterior primary teeth. Am J
Dent 2005;18(3):198-211.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

19

Loguercio AD, de Paula EA, Hass V, Luque-Martinez I, Reis A, Perdigdo J. A
New Universal Simplified Adhesive: 36-Month Randomized Double-blind
Clinical Trial. J Dent 2015;43(9):1083-92.

Opdam NJ, van de Sande FH, Bronkhorst E, et al. Longevity of Posterior
Composite Restorations: A Systematic Review and Meta-analysis. J Dent Res
2014;93(10):943-9.

Demarco FF, Collares K, Coelho-de-Souza FH, et al. Anterior composite
restorations: A systematic review on long-term survival and reasons for failure.
Dent Mater 2015;31(10):1214-24.

Correa MB, Peres MA, Peres KG, Horta BL, Barros AJ, Demarco FF. Do
socioeconomic determinants affect the quality of posterior dental restorations? A
multilevel approach. J Dent 2013; 41(11):960-7.

Sande FH Van De, Opdam NJ, Rodolpho PADR, Correa MB, Demarco FF,
Cenci MS. Patient Risk Factors * Influence on Survival of Posterior Composites.
J Dent Res 2013;92(7):78S-83S.

Demarco FF, Corréa MB, Cenci MS, Moraes RR, Opdam NIJ. Longevity of
posterior composite restorations: not only a matter of materials. Dent Mater
2012;28(1):87-101.

Walsh T, Worthington H V, Glenny A-M, Appelbe P, Marinho VC, Shi X.
Fluoride toothpastes of different concentrations for preventing dental caries in
children and adolescents. Cochrane database Syst Rev 2010: CD007868.

Marinho VCC, Higgins JPT, Logan S, Sheiham A. Fluoride toothpastes for
preventing dental caries in children and adolescents. Cochrane Database Syst Rev
2003:CD002278.

Dos Santos APP, Nadanovsky P, De Oliveira BH. A systematic review and meta-
Analysis of the effects of fluoride toothpastes on the prevention of dental caries
in the primary dentition of preschool children. Community Dent Oral Epidemiol
2013;41(1):1-12.

Wright JT, Hanson N, Ristic H, Whall CW, Estrich CG, Zentz RR. Fluoride
toothpaste efficacy and safety in children younger than 6 years: a systematic
review. J Am Dent Assoc 2014;145(2):182-9.

Hujoel PP, Cunha-Cruz J, Banting DW, Loesche WJ. Dental flossing and
interproximal caries: a systematic review. J Dent Res 2006;85(4):298-305.

Laske M, Opdam NJ, Bronkhorst EM, Braspenning JCC, Huysmans MC.
Longevity of direct restorations in Dutch dental practices. Descriptive study out

of a practice based research network. J Dent 2016;46:12-7.

de V Habekost L, Camacho GB, Azevedo EC DF. Fracture resistance of thermal



24.

25.

26.

27.

20

cycled and endodontically treated premolars with adhesive restorations. J
Prosthet Dent 2007;98(3):186-92.

Ferrari M, Vichi A, Fadda GM, et al. A randomized controlled trial of
endodontically treated and restored premolars. J Dent Res 2012;91(7):72S — 8S.

Dalpian DM, Ardenghi TM, Demarco FF, et al. Clinical and radiographic
outcomes of partial caries removal restorations performed in primary teeth. Am J
Dent 2014;27(2):68-72.

Hickel R, Kaaden C, Paschos E, Buerkle V, Garcia-Godoy F, Manhart J.
Longevity of occlusally-stressed restorations in posterior primary teeth. Am J
Dent 2005;18(3):198-211.

Opdam NJM, Bronkhorst EM, Loomans BAC, Huysmans MC. 12-year survival
of composite vs. amalgam restorations. J Dent Res 2010;89(10):1063-7.



Kaplan-Meier survival estimate

1.00

0.75

0.50

0.25 4

0.00

Time (years)

Figure 1. Kaplan-Meier survival curve of restorations over 6-year.
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Table 1. Status of the restorations according to clinical and demographic characteristics

(n=212 restorations)

0,
Variables n (%) Of. Success (%) Failure (%)
restorations

Gender

Boys 110 (51.9) 78 (70.9) 32(29.1)

Girls 102 (48.1) 62 (60.8) 40 (39.2)
Mother's education

Up to eight years 110 (51.9) 73 (66.4) 37 (33.6)

More than eight years 102 (48.1) 67 (65.7) 35(34.3)
Income

Up to a minimum wage 94 (44.3) 62 (66.0) 32 (34.0)

More than the minimum wage 118 (55.7) 78 (66.1) 40 (33.9)
Frequency of cariogenic diet

Up to six times daily 171 (80.7) 111 (64.1) 60 (35.1)

More than six times 41 (19.3) 29 (70.7) 12 (29.3)
Fluoridated toothpaste use

Yes 195 (92.0) 125 (64.1) 70 (35.9)

No 17 (8.0) 15 (88.2) 2(11.8)
Frequency of brushing

Once a day 40 (18.9) 23 (57.5) 17 (42.5)

Two or more times 172 (81.1) 117 (68.0) 55 (32.0)
Flossing use

Yes 52 (24.8) 36 (69.2) 16 (30.8)

No 158 (75.2) 102 (64.6) 56 (35.4)
Type of arch

Upper 98 (46.2) 68 (69.4) 30 (30.6)

Lower 114 (53.8) 72 (63.2) 42 (36.8)
Type of tooth

Anterior 29 (13.7) 20 (69.0) 9 (31.0)

Posterior 183 (86.3) 120 (65.6) 63 (34.4)
Number of restored surfaces

One 105 (49.5) 73 (69.5) 32 (30.5)

Two or more 107 (50.5) 67 (62.6) 40 (37.4)
Pulp intervention

No 194 (91.5) 130 (67.0) 64 (33.0)

Yes 18 (8.5) 10 (55.6) 8 (44.4)

Capping material
No 204 (96.2) 137 (67.2) 67 (32.8)
Yes 8(3.8) 3(37.5) 5 (62.5)
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Table 2. Unadjusted and adjusted Hazard Ratios (HR;95%CI) for failure of the

restorations according to clinical and demographic characteristics. Cox regression

model.
Variables HRrude (95%CI) p-value HRgjusted (95%CI) p-value
Gender 0.06 *
Boys 1
Girls 0.32(0.14-0.72)
Mother's education 0.56
Up to eight years 1
More than eight years 1.14 (0.72-1.82)
Income 0.73
Up to a minimum wage 1
More than the minimum wage 1.08 (0.68-1.74)
Frequency of cariogenic diet 0.87
Up to six times daily 1
More than six times 1.05 (0.56-1.97)
Fluoridated toothpaste use 0.01 0.01
Yes 1 1
No 6.78 (1.64-28.07) 6.12 (1.47-25.49)
Frequency of brushing 0.12 *
Once a day 1
Two or more times 0.65 (0.38-1.12)
Flossing use 0.89
Yes 1
No 1.04 (0.59-1.82)
Type of arch
Superior 1 0.94
Inferior 1.02 (0.63-1.63)
Type of tooth 0.78
Anterior 1
Posterior 1.11 (0.55-2.23)
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Number of restored surfaces 0.29 *
One 1
Two or more 1.28 (0.80-2.05)
Pulp intervention 0.02 0.04
No 1 1
Yes 2.46 (1.15-4.5.24) 2.16 (1.02-4.58)
Capping material 0.33
No 1
Yes 1.57 (0.63-3.92)

* P-values > 0.05 in the adjusted model.



Table 3.Clinical evaluation of the restorations according to the World Dental Federation (FDI) criteria.

General evaluated criteria Specific evaluated criteria 1 2 3 4

Esthetics properties Superficial brightness 79 (37.3) 66 (31.1) 40 (18.9) 1(0.5) 26 (12.3)
Surface staining 161 (75.9) 23 (10.8) 2(0.9) - 26 (12.3)
Marginal staining 100 (47.2) 73 (34.4) 13(6.1) - 26 (12.3)
Translucency and color stability 133(62.7) 38(17.9) 14 (6.6) - 27 (12.7)
Anatomic form 97 (45.7) 34 (16.0) 39 (18.4) 11(5.2) 31(14.6)

Functional properties Fracture 116 (54.7) 19 (9.0) 12 (5.7) 26 (12.3) 39 (18.4)
Marginal Adaptation 35 (16.5) 87 (41.0) 25 (11.8) 26 (12.3) 39 (18.4)
Patient view* 82 (38.7) 93 (43.9) 34 (16.0) 3(14) -

Biological properties Caries recurrence 129 (60.8) 26 (12.3) 7(3.3) 14 (6.6) 36 (17.0)
Postoperative sensitivity 186 (87.7) - - - 26 (12.3)

* Adapted for Pediatric Dentistry by five-point Likert scale.
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tions and the generalizability of the results should be discussed,
as well as mention of unexpected findings with suggested ex-
planations. The type of future studies needed, if appropriate,
should be mentioned.

Conclusion: The Conclusion should help the reader understand
why the research should matter to them after they have finished
reading the paper. Conclusions should be numbered, succinct
statements that are supported by the results of the study. They
should not repeat the Results section.

Acknowledgment: Funding and other sources of support must
be disclosed in the Acknowledgment section. Personal ack-
nowledgments should be limited to appropriate professionals
who have contributed intellectually to the paper but whose
contribution does not justify authorship.

References: References are a critical element of a manuscript and
serve three primary purposes—documentation, acknowledg-
ment, and directing or linking the reader to additional re-
sources. Authors bear primary responsibility for all reference
citations. References should be numbered consecutively with
superscript Arabic numerals in the order in which they are cited
in the text. A list of all references should appear at the end
of the paper in numeric order as they are cited in the text.
Journal abbreviations are those used by Index Medicus. The
reference style to use is the recent edition of the American
Medical Association Manual of Style.

The following are sample references:
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Journal

For journals, list all authors when there are six or fewer; when
there are seven or more, list the first three, then ‘et al.” Page
numbers should be included where possible. For example: 12-8,

191-5, 347-51.

Bogert TR, Garcfa-Godoy E Effect of prophylaxis agents
on the shear bond strength of a fissure sealant. Pediatr

Dent 1992;14(1):50-1.

Book

Bixler D. Genetic aspects of dental anomalies. In: McDonald
RE, Avery DR, eds. Dentistry for the Child and Adoles-
cent. 5th ed. Philadelphia: CV Mosby Co; 1987:90-116.

Article, report, or monograph issued by a committee, institu-
tion, society, or government agency

Medicine for the public: Women’s health research Bethesda,
Md.: US. Department of Health and Human Services, Public
Health Service, National Institutes of Health; 2001. DHHS
publication 02-4971.

World Wide Web

Websites and Web articles (URLSs) should be cited as ‘webcited®
references in the reference section at the end of the manuscript—
do not include links to websites in the text. To webcite® a
web reference means to take a snapshot of the cited document
and to cite the archived copy (WebCite® link) in addition to
the original URL. AAPD requires that authors use the free
WebCite® technology (www.webcitation.org) to archive all cited
web references first before they cite them. Provide the original

URL, the WebCite® link and an access date.

American Academy of Pediatric Dentistry. AAPD Publications.
Available at: “http://www.aapd.org/publications/”. Accessed:
2015-03-20. (Archived by WebCite® at: “http://www.web
citation.org/6XAypVwds”)

Authors should provide direct references to original sources
whenever possible. Avoid using abstracts or literature reviews
as references. If possible, avoid references to papers accepted
but not yet published. If such a citation is necessary, these
papers should be cited as being ‘In press, and verification that
they have been accepted for publication must be provided.
Where possible, references of easily accessible material are pre-
ferable to dissertations, theses, and other unpublished documents.

Authors should avoid citing ‘personal communication’ unless
it provides essential information not available from a public
source. Personal communications should not be numbered, but
should be cited in the text as follows: (G. Seale, DDS, oral
communication, March 2015). Authors should obtain written
permission and confirmation of accuracy from the source of a
personal communication; this permission should be uploaded in
ScholarOne as a supplementary document at the time of manu-
script submission. Authors should verify the accuracy of all re-
ferences and are responsible for ensuring that no cited reference
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contains material that was retracted or found to be in error sub-
sequent to its publication.

Editorial Style

Text formatting:

*  Manuscripts should be submitted as Office 2010 Microsoft
Word format (.docx); Word .doc files are also accepted.
No paper copy will be accepted.

¢ Double space all text.

e Use basic fonts such as Arial, Courier, Helvetica no smaller
than 11 points.

Units of measure: Authors should express all quantitative values
in the International System of Units (SI units) unless reporting
English units from a cited reference. Figures and tables should
use SI units, with any necessary conversion factors given in
legends or footnotes. For most cases spell out numbers under
10, and use numerals for numbers 10 and above — this applies
to all ages, days of the month, degrees of temperature, dimen-
sions, percentages; proportions, scores, serial numbers, speeds,
sums of money, time of day, and percent values. Numbers
beginning a sentence should be spelled out. Report percentages
to one decimal place (i.e., XX.X percent) when sample size
is >=200. Laboratory data values should be rounded to the
number of digits that reflects the precision of the results and
the sensitivity of the measurement procedure.

Statistical tests: 'The results of all statistical comparisons
should be reported to include the statistical test value and
the associated P-value and confidence interval, if appropriate.
Except when one-sided tests are required by study design, such
as in non inferiority trials, all reported P-values should be
two-sided. In general, P-values larger than 0.01 should be re-
ported to two decimal places, those between 0.01 and 0.001 to
three  decimal  places.  Actual should  be
expressed P<.001, in which case they should
be so designated. Results in the abstract and the paper
generally should include estimates of effect size and 95 percent
confidence intervals, not just P-values or statements that a

difference was statistically significant.

P-values
unless

Tooth names: The complete names
of individual teeth should be given
in full in the text of articles using
the following convention: [(primary/
permanent),  (maxillary/mandibular),
(right/left), (central/lateral or first/
second/third), (tooth type)]. Exam-
ples: ‘primary maxillary right first
molar’, ‘permanent mandibular first
molars’, but ‘mandibular right second
pre-molar’. In tables these names may
be abbreviated by the Universal system
(A-T for primary teeth, 1-32 for
permanent teeth).

Adut Dentition =
Permanent tecth 132

Child Dentition = Primary
h AT

Wisdom Teeth = 1, 16, 17
and 32

Commercially-produced materials: Any mention of commer-
cially produced materials, instruments, devices, software, etc.,
must be followed by the name of the manufacturer and the
manufacturer’s location in parentheses. Example: in an
Excel spreadsheet (Microsoft, Inc, Redmond, Wash., USA).

Abbreviations: Abbreviations should be used to make manu-
scripts more concise. The first time an abbreviation appears,
it should be placed in bold in parentheses following the full
spelling of the term [e.g., “...permanent first molars (PFMs)...”]

Permissions: For materials taken from other sources, a written
statement from the authors and publisher giving permission to
Pediatric Dentistry for reproduction must be provided. Waivers
and statements of informed consent must accompany the manu-
script when it is submitted for review. Waivers must accompany
any photograph showing a human subject unless the subjects
features are sufficiently blocked to prevent identification.

Human and animal subjects: Review of research involving hu-
man subjects is required by federal law. Federal laws and regula-
tions regarding research on human subjects have specific
requirements for Institutional Review Board (IRB) and study
administration. The IRB must review research that involves the
following areas, among others: medical and administrative record
data; research that uses leftover tissues (eg. extracted teeth);
health services research; survey research; behavioral research;
biomedical and other clinical research. An official IRB-approval
letter in English dated prior to the initiation of the research
must be included with the submission. If the IRB has exempted
the research from review, a copy of the letter of exemption must
accompany the submission. Please state your IRB status on
the title page. If applicable, the manuscript must state in the
Methods section that the study was approved by an IRB or other
institutional research ethics committee and identify the name
and location of the institution housing the committee. When
human subjects have been used, the text should indicate that
informed consent was obtained from all participating adult sub-
jects, and parents or legal guardians of minors or incapacitated
adults. If required by the authors’ institution, informed assent
must have been obtained from participating children at or
above the age specified by the institution. The cover letter for
the manuscript must contain a statement similar to the follow-
ing: “The procedures, possible discomforts or risks, as well as
possible benefits were explained fully to the human subjects
involved, and their informed consent was obtained prior to the
investigation.”

Figures: Image resolution, after cropping to the area of interest,
should be 300-600 dpi. Figures should be submitted indivi-
dually as .jpg or .zf files. Each separate chart, graph or photo-
graph will be counted as a separate figure. Figures grouped
together will be counted as their individual parts. Photomicro-
graphs must include a scale labeled with a convenient unit of
length (e.g., 50 pm). Figures should be numbered in Arabic
numerals in the order of the first citation in the text. Legends
for each figure must be printed on a separate page. Include a
key for symbols or letters used in the figures. Figures should be
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saved and submitted as a separate file. Figure legends should
be understandable without reference to the text. A key for any
symbols or letters used in the figure should be included. Ab-
breviations should be explained in a footnote to the figure. If
illustrations, tables, or other excerpts are included from copy-
righted works, the author is responsible for obtaining written
permission from the copyright holder prior to submitting the
final version of the paper. Full credit must be given to such
sources with a superscript reference citation in the figure legend.
Reference citations in figure legends or captions should follow
numerically the reference number in the text immediately pre-
ceding mention of the figure. Figures take up additional page
space and should be limited to those that add value to the text.

Tables: Tables should be double-spaced, appear on separate
pages, and should be titled and numbered in Arabic numerals
in the order of the first citation in the text. Short headings
should appear at the top of each column. Explanatory matter
should be placed in captions, not in the title. For footnotes,
use the following symbols in this sequence: *, **, f, %, §.
Tables should be understandable without alluding to the text.
Due to space limitations, only tables adding value to the text

should be included.

Copyright: All authors must agree to the terms of copyright
transfer as indicated during the online manuscript submission
process. The American Academy of Pediatric Dentistry owns
the copyright for all content published in the journal. The
AAPD and its licensees have the right to use, reproduce, trans-
mit, derivate, publish, and distribute the content, in the journal
or otherwise, in any form or medium. Authors will not use or
authorize the use of the contribution without the AAPD’s
written consent, except as may be permitted as ‘fair use’ under
U.S. copyright law. Authors represent and warrant to the
AAPD that: the submitted manuscript is the authors’ own ori-
ginal work; authors have the full right and power to make this
copyright transfer; the work does not violate any copyright,
proprietary, intellectual property or personal rights of others; the
work is factually accurate and contains no matter defamatory
or otherwise unwise unlawful; authors have not previously in
any manner disposed of by sale or assignment any of the rights
granted to the AAPD nor previously granted any rights adverse
to or inconsistent with this copyright transfer; and that there
are no rights outstanding which would diminish, encumber or
impair the full enjoyment of the copyright transfer granted to
the AAPD.

National Institutes of Health (NIH) Funded Manuscripts:
Authors of studies funded by the NIH whose manuscripts are
accepted for publication in either Pediatric Dentistry or the
Journal of Dentistry for Children will have their final accepted
version deposited to PubMed Central (PMC) by the publisher
AAPD on behalf of the authors.
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Actions Taken on a Manuscript

The following categories constitute the editorial actions that
may be taken on a manuscript:

Rejection: The flaws that lead to this decision generally center
on substantive or methodological issues. A manuscript is usually
rejected because: it is outside the area of coverage of the journal;
it contains serious flaws of design, methodology, analysis, or
interpretation; or it is judged to make only a limited novel
contribution to the field.

Revision: Manuscripts may have publication potential but are
not yet ready for final publication. The study as presented may
not merit acceptance as is but may warrant consideration after
substantive revision (e.g., reorganizing the conceptual structure,
conducting additional experiments, or modifying analyses).
The action editor will give the author an invitation to revise
and resubmit for another round of reviews (usually with the
same reviewers). An editor cannot guarantee acceptance of a
revised manuscript, but authors who respond flexibly and
attend closely to suggested revisions enhance their chances for
an acceptance. Authors must include a detailed cover letter
outlining their responses to the revisions. Revisions must be
submitted using Track Changes so the original with the
sections deleted can be seen along with the new text.

Acceptance: When the reviewers and Editor have determined the
revision is acceptable the author receives a letter of acceptance
specifying an approximate time frame for anticipated publica-
tion. Once a manuscript is accepted, it enters the production
phase of publication. At this point, no further changes can be
made by the author other than those suggested by the copy-
editor.

New scholars who wish to learn more about the editorial and
peer review process as it operates with AAPD should e-mail the

AAPD Headquarters Office at rgillmeister@aapd.org.
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