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ABSTRACT

Objective: To evaluate the association of oral health-related quality of life (OHRQoL) with the longevity of
ART-restorations in children after 18 months. Material and Methods: A longitudinal clinical study with 62
six- to seven-year-old children, both genders, 31 of whom underwent four weeks of oral health education
strategy (OHES) followed by ART (Gones+art) and the others only ART (Garr). The Brazilian short-version
of the Child Perceptions Questionnaire (16-CPQs.10) was used to evaluate the OHRQoL and the perception
of change in oral health was assessed by a single question. Data was analyzed using Mann-Whitney, Wilcoxon
and Friedman's tests. Results: After 18 months, Gougs:art reported a greater impairment on OHRQoL,
mainly in oral symptoms domain (p<0.05). In this period, greater impairment of oral symptoms was reported
in children with failed restorations and with treatment considered to have a minor failure (p<0.05). In inter-
group analysis, the Gongs+art, With 2 to 4 restorations, Class I, of small size, located in the upper arch and
with a smaller failure, reported more oral symptoms than the Garr. Conclusion: In the long-term, children
submitted to OHES followed by ART reported more oral symptoms. Factors such as number, class, size and
location of the restorations need to be considered for the implementation of an efficient and effective oral
health program, as well as for greater longevity of ART-restorations.
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Introduction

There is a consensus in the literature about measures of oral health-related quality of life (OHRQoL)
being essential components in oral health surveys to determine treatment needs, clinical decision-making and to
evaluate interventions, services and programs in public health services [1-87. These assessments measure the
functional and psychosocial impacts of oral diseases and are focused on supplementing clinical indicators,
providing a comprehensive quantification of oral health of individuals and populations [4,57]. Cross-sectional
studies have found an association between greater experience of dental caries and negative impacts on children’s
OHRQoL, such as dental pain, chewing difficulty, worry or frustration feelings and teeth related absence from
school [1,6-97, which confirms the cross-sectional validity and reliability of these instruments. However, the
longitudinal validity and reproducibility of measurements have been poorly studied in children with caries lesions
[10].

Atraumatic restorative treatment (ART) comprises preventive and control measures for caries disease
focusing on the concept of minimal intervention applicable in public health involving tissue removal decay using
only manual instruments, usually without the use of anesthesia [11-147]. Minimal Intervention Dentistry (MID)
for the management of dental caries has contributed to reducing the impact of dental caries on OHRQoL [[147].
Although some studies have already demonstrated the effect of conventional dental caries treatment on
improving OHRQoL in children [15,167, there is little evidence of the influence of ART on OHRQoL in the
child population [7,9,17]. In Sousa et al. [18] study, including health educational strategies in the ART
treatment plan was a determinant for the child's perception of improved oral health after restorative treatment.

The effectiveness of ART restorations has been evaluated based on three criteria [197: modified Ryge
criterion (United States Public Health Services — USPHS), FDI criterion, and ART restoration criteria. The
ART restoration criterion was developed to ensure an easier and more reliable evaluation of restorations in the
field. The fact that the same criterion is not always used turns out to be a problem, as it makes comparisons
between studies difficult. However, a study of ART restorations that used both the USPHS and the ART
restoration criteria stated that these are comparable [207].

Considering the benefits of the association between dental procedures and oral health educational
strategies (OHES) for better cost-effectiveness [21,227, for better perception of oral health (187, and for stress
modulation during ART steps for pediatric patients [237, it is important to assess the longevity of ART

restorations after 18 months and their association with OHRQoL in children.

Material and Methods
Study Design and Ethical Clearance

This longitudinal clinical study is part of a wider research project submitted and approved by the
Research Ethics Committee of the Piracicaba Dental School, University of Campinas — FOP-UNICAMP
(protocol number 136/2014), and registered in ClinicalTrials.gov (CJK-2014-ART, registration date: January
28, 2016). The children and their parents/guardians signed the terms of assent and consent, respectively, in

agreement with the research procedures.

Scenario

Schoolchildren aged six and seven years from the public schools in Piracicaba, Saltinho and Charqueada,
SP, Brazil, were invited. The population of these municipalities ranges from 7,000 to 865,000 inhabitants, and
the Human Development Index (HDI) between 0.74-and 0.79 [247]. The method of this study was based on the
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recommendations of the SPIRIT protocol (Standard Protocol Items: Recommendations for Interventional

Trials) [257]. The data was collected between July 2015 and December 2017.

Participants

The sample size was calculated based on the study by Paula et al. [77], which assessed the impact of
ART on OHRQoL in schoolchildren using the Brazilian version of the Child Perceptions Questionnaire (CPQs.
10) [267]. Considering the mean difference in the social well-being domain between children with (14.13+£12.32)
and without dental caries (5.20+5.13), the power of the test of 80%, confidence interval of 95 % and sample loss
of 20% (correction factor of 1.226), the minimum amount needed in each group was 22 individuals (BioEstat 5.0,
Mamiraud, Belém, PA, Brazil).

Inclusion criteria were children aged six and seven years, collaborative behavior, with at least one
primary molar with dentin caries without painful symptoms, mobility and abscess; absence of caries in anterior
teeth. Children who needed urgent treatment (pain of dental origin) and/or other dental procedures (e.g.,
extraction and endodontic treatment) were excluded from the study and were referred for treatment at FOP-
UNICAMP dental clinic.

The sample consisted of 62 children of both genders, aged six and seven years old, equally distributed
in two groups according to the protocol used: 31 children undergoing four weeks of OHES followed by ART
(Gonrs+art) and 31 only to ART (Garr). The stratified random sampling was used to distribute the participants,
Le., each classroom was randomly assigned to each group (Goues+art or Garr). Moreover, the children who met
the selection criteria for each class were underwent the same procedures to avoid sharing information between

groups. Details about the sample distribution are shown in Figure 1.
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Figure 1. Flowchart of sample selection, allocation in groups, and description of the interventions
(OHES: oral health educational strategy; ART: atraumatic restorative treatment).

The children were evaluated by a single examiner previously trained (JRSH) through oral clinical
examination using personal protective equipment (disposable gloves, cap and mask), mirror, WHO probe and
gauze to verify the caries experience (number of decayed, lost and restored teeth through DMFT and dmft) [27]
and ART restoration assessment [287]. Moreover, the presence of visible biofilm and gingivitis was evaluated on

the upper incisors.
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Educational Strategy in Oral Health

Students in Gours+art underwent four consecutive sessions (once a week, at school, by the same
researcher): 1st session (visualization of the structures of the oral cavity: deciduous and permanent teeth, tongue,
palate, and others); 2nd session (explanation on the etiological factors of dental caries — diet, microbiota and host
— visualization of carious lesions using a mirror); 8rd session (oral hygiene instructions — modified Stillman
technique and flossing — using models, supervised brushing); 4th session (explanation about the ART -
indications and internships). The sessions were based on active learning methodology, interaction and

reinforcement methodology. Subsequently, after these strategies, the Ggi+arr children were submitted to ART.

Atraumatic Restorative Treatment

ART was performed by a dentist (KGS), a specialist in Pediatric Dentistry, trained according to
protocols developed for this approach [297. Only manual instruments were used for opening and cleaning the
primary molar cavities. The cavities were restored with high-viscosity glass ionomer cement (Ketac Molar
Easymix®; 3M ESPE, Sumaré, Sdo Paulo, SP, Brazil). ART was accomplished at school using school chairs and
tables, which were adapted to simulate a dental chair next to the window with natural light. At this stage, the
following exclusion criteria were considered: exfoliated and/or restored tooth after initial selection;
inappropriate behavior and/or refusal to participate in the proposed procedures, pulp exposure during excavation
(in these cases, the child was submitted to emergency treatment at the school itself and was referred to finish the
treatment at the Pediatric Dentistry Clinic of FOP-UNICAMP).

All children were re-evaluated regarding OHRQoL, longevity of restorations and DMFT according to

the following specifications:

Oral Health-Related Quality of Life

The Brazilian short-version of the Child Perceptions Questionnaire (16-CPQs.10) was applied, developed
from the original 25-item Brazilian version [26,30]. A trained researcher (GFG) applied the questions through
an interview with the child in a private room, asking about the frequency of oral diseases/changes impacts in
four domains (four items per domain): oral symptoms, functional limitations, emotional well-being and social
well-being. Answer options range from 0 (never) to 4 points (every day or almost every day). There were also
two questions about the overall perception of oral health and general well-being, with response options ranging
from 0O to 8 points for CPQs.10. The higher the score, the greater the impact of the oral condition on child's quality
of life.

This information was obtained to calculate the child's perception of change with a 3-point Likert scale
(very much improved — score 0, remains the same — score 1, much worse — 2). This criterion is a “gold standard”
in the assessment of sensitivity to changes in OHRQoL measures, with the advantage of not being influenced by

the individual's mood. Assessment intervals were at 1 month and at 18 months after ART restorations.

ART Restoration Evaluation Criteria

All examinations were performed by a trained researcher (JRSH), at the school, under natural light. The
ART restoration evaluation criteria were used [287: codes O or 1 were evaluated as successful, codes 2-7 were
considered failures, and those with code nine were excluded from further analysis (Table 1). The location and
size of the restorations were recorded according to Holmgren et al. [207: restorations were classified as "small"
if less than half of the surface in the mesiodistal and buccolingual direction was involved. Restorations exceeding

these limits in any direction were classified as "large".
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Table 1. ART Restoration evaluation criteria.
Code Criterion

(0] Present, satisfactory

1 Present, small cavity margin deficiency (< 0.5 mm)

2 Present, cavity margin deficiency (= 0.5mm)

3 Present, restoration fracture

4 Present, tooth fracture

5 Present, overfilled on the proximal margin (= 0.5mm)
6 Missing, almost all or the whole restoration was lost
7 Absent, another restorative treatment was performed
8 Absent, tooth is not present

9 Unable to diagnose

C Carious lesion in dentin present (detected by the active part of the 0.5mm CPI probe)

ART: Atraumatic Restorative Treatment.

Criteria for Evaluation of Treatments

Treatments were classified as "successtul" when they presented a satisfactory clinical condition (i.e.,
where there were no failures). Failures were classified into "minor" and "severe" (adapted from Innes et al. [317).
Minor defects were considered those in which there was a defect in the restoration/crown, but did not interfere
with dental health. Serious failures were when there were signs or symptoms of irreversible damage to the dental

pulp, such as a fistula, abscess, dental fracture or failures that could not be repaired (Table 2).

Table 2. Criteria for evaluating the treatment.
Outcome Criterion
Success Satisfactory restoration or crown, no need to intervene
No symptoms of pulp pathology
Exfoliated tooth
Minor Flaws ~ Secondary caries or new clinically detected caries lesions

Crown features perforation

Restoration fracture or need for adjustment

Loss of restoration or tooth may be restored again

Lost crown and tooth can be restored normally

Reversible pulpitis, tooth can be treated without the need for pulpotomy or extraction
Major Flaws Irreversible pulpitis or fistula or abscess, tooth needs pulpotomy, or extraction

Lost restoration or crown but tooth is not able to be restored normally

Statistical Analysis

The collected data were analyzed using SPSS software (SPSS Inc., Chicago, IL, USA) and Sigma Stat
(3.1 Sigma Stat Software Inc., Richmond, CA, USA) with a significance level of 5%. The asymmetric distribution
of data was confirmed by the Shapiro-Wilk test. Comparisons of scores between the characteristics of restorations
and CPQ in each group and between groups were performed using the Mann-Whitney test. Comparisons
according to the evaluation criteria of restorations for each group and between groups in the same period were
also performed using the Mann-Whitney test. Differences in CPQ between groups at different intervals were

assessed using Friedman's or Wilcoxon tests, where appropriate.

Results

From the 62 children selected in the first phase of this study, in 2015, there was a loss of 12.9% of
students who were no longer enrolled in schools. Thus, the Garr comprised 82 children ($=50.0%) and the

Gounes+art by 24 students (2=58.8%). At baseline, all children of Garr presented a DMFT score of 0, while two
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of Gones+art had scores of 1 and 3. In relation to dmft, 56.3% of Garr presented scores 1-2, 28.1% score 3-4, and
15.6% score 5 or more. The respective frequency for Goues+art were 70.8%, 25% and 20.8%, respectively. More
than half of Garr had at least one upper incisor with visible biofilm and/or gingivitis (56.3% and 56.3%), in
contrast with 50% and 25% of Gougs+art, respectively.

At baseline, the 16-CPQs.10 total score was 5.5 (4.6) and ranged from 0.8 (1.3) for social well-being to
2.2 (1.6) for oral symptoms in the Garr. After 18 months, the total score slightly increased to 5.6 (4.9) and ranged
from 0.7 (0.9) to 2.4 (2.0) for the same domains. For the other Gouges+arr, at baseline, the 16-CPQs.y0 total score
was 8.0 (5.2), and ranged from 1.2 (1.6) for social well-being to 8.3 (1.8) for oral symptoms. After 18 months, the
total score slightly decreased to 7.5 (7.5) and ranged from 1.2 (1.9) for social well-being to 3.6 (2.4) for oral
symptoms. There are no statistical differences in intra-groups between the moments. In the inter-group
comparison, at baseline, Gougs+arr reported more oral symptoms than Garr (8.8%1.8 vs. 2.2%1.6; p=0.02,
Wilcoxon test). The groups did not differ in 16-CPQs.10 scores after 18 months.

Table 38 shows the mean of the 16-CPQs.10 according to the characteristics of the restorations for each
group after 18 months of ART. In the intra-group comparison, children with large-sized restorations (Garr) and
restorations located in the upper arch (Goues+arr) reported greater impact on functional limitations and oral
symptoms, respectively. In the inter-group comparison, children from Gougs+art With 2 to 4 reported more oral

symptoms than children with these same characteristics from Garr.

Table 3. Mean (£SD) of the 16-CPQs..according to the characteristics of the restorations for each group
(after 18 months).

Group N 16-CPQ:-.0
Total OS FL EWB SWB

GA*T (N=32, ?=50.0%)
Number

1 21 5.5(5.3) 2.4(1.9) 1.4 (2.0) 1.1(2.1) 0.6 (0.9)

2 to 4 9 4.9 (4.1) 1.8 (2.0)* 1.4 (1.7) 1.1 (1.5) 0.6 (0.7)
Type

Class I 18 4.6 (4.6) 1.9 (1.8)* 1.3 (2.1) 1.0 (1.7) 0.4:(0.9)

Class II 12 6.4(5.3) 2.7 (1.9) 1.6 (1.6) 1.3 (2.2) 0.8 (0.7)
Size

Small 15 4.4 (4.9) 2.0 (1.9)t 0.9 (2.1) 1.1(1.8) 0.4 (0.9)

Large 15 6.3 (4.8) 2.4 (1.9) 1.9 (1.7)" 1.2 (2.0) 0.8 (0.8)
Place

Upper arch 18 4.6 (4.5)t 1.8 (1.8)t 1.4 (2.2) 0.9 (1.8) 0.4 (0.7)

Lower arch 12 6.5 (5.4 2.8 (1.9) 1.3 (1.5) 1.5 (2.5) 0.9 (1.0)

GOHES+ART (N=24, Q =58.3%)

Number

1 16 7.2 (7.8) 3.1(2.5) 1.4(2.8) 1.4(2.2) 1.2 (1.9)

2 to 4 8 7.8 (6.8) 4.4 (2.1)* 1.1 (1.7) 1.1(2.8) 1.1(2.0)
Type

Class I 12 9.8 (7.8) 4.4 (2.5)" 1.8 (2.4 1.9 (2.1) 1.7 (2.0)

Class II 12 5.3(6.7) 2.8(2.1) 0.9 (1.7) 0.8 (2.3) 0.8 (1.8)
Size

Small 10 9.1 (7.0) 4.6 (2.5)" 1.4 (1.8) 1.9 (2.1) 1.2 (1.8)

Large 14 6.4(7.8) 2.9 (2.2) 1.3 (2.8) 1.0 (2.8) 1.2 (2.0)
Place

Upper arch 11 10.5 (8.1)"t 4.7 (2.0)"tt 1.7 (2.2) 2.4(2.8) 1.6 (2.2)

Lower arch 13 5.0 (6.2) 2.6 (2.4) 1.0 (2.0) 0.5(1.2) 0.8 (1.6)

CPQ: Child Perceptions Questionnaire; ART: Atraumatic Restorative Treatment; OHES: Educational Strategy in Oral Health; OS: Oral
Symptoms; FL: Functional Limitations; EWB: Emotional Well-Being; SWB: Social Well-Being; Bold value means statistically significant
difference; *p<0.05 (Mann-Whitney test): intra-group comparison; *p<0.05; *+p<0.001 (Mann-Whitney test): inter-group comparison.
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Table 4 shows the mean of 16-CPQs.1 according to the evaluation criteria of restorations for each group
after 18 months of ART. In the inter-group comparison, children from Gours+arr Who had failed ART
restorations and treatment with lesser failure reported more oral symptoms than children with the same

characteristics as Garr. There was no statistically significant difference in the intra-group comparison.

Table 4. Mean (+£SD) of 16-CPQ:.. according to the evaluation criteria of restorations for each group
(after 18 months).

Group N 16-CPQ:-w0
Total OS FL EWB SWB
GART(N=32, 2 =50.0%)
ART
Well succeeded 6 5.7 (4.0) 2.8 (1.7) 1.2 (1.5) 1.3 (1.8) 0.3 (0.5)
Flawed 13 4.1(2.8) 1.5 (1.1)° 1.2 (1.5) 1.0 (1.2) 0.3 (0.6)
Excluded 11 6.6 (6.9) 2.6 (2.5) 1.7 (2.6) 1.2 (2.6) 1.1(1.0)
Treatment
Success 17 6.3 (5.9) 2.7 (2.2) 1.5 (2.2) 1.2 (2.8) 0.8 (1.0)
Minor Flaw 13 4.1(2.8) 1.5 (1.1)° 1.2 (1.5) 1.0 (1.2) 0.3 (0.6)
Major Flaw 0 = = = = =
GOHES+ART (N=94, @ =58.3%)
ART
Well succeeded 2 - - - - -
Flawed 20 8.3(7.9) 3.8 (2.6)" 1.6 (2.2) 1.7 (2.8) 1.3 (2.0)
Excluded 2 - - - - -
Treatment
Success 3 - - - - -
Minor Flaw 16 9.7 (8.3) 4.3 (2.5)" 1.9 (2.4) 1.9 (2.5) 1.6 (2.1)
Major Flaw 5 3.2 (1.5) 2.4 (1.9) 0.4(0.5) 0.4:(0.9) 0.0 (0.0)

CPQ: Child Perceptions Questionnaire; ART: Atraumatic Restorative Treatment; OHES: Educational Strategy in Oral Health; OS: Oral
Symptoms; FL: Functional Limitations; EWB: Emotional Well-Being; SWB: Social Well-Being; *p<0.05 (Mann-Whitney test): inter-
group comparison.

Table 5 compares the 16-CPQs.10 scores at 18 months with the previous moments for the Gougs+art.
After 18 months of ART, children with 2 to 4 restorations, Class I type, small size and located in the upper arch
reported more oral symptoms than 1 month after ART. At baseline, total scores for 16-CPQs.10 and oral
symptoms were greater than at 18 months in children with restorations located in the lower arch and large size,
respectively. Considering the restoration evaluation criteria, children with failed ART and treatment with minor

failure reported more oral symptoms at 18 months than 1 month after ART.

Table 5. Comparison of 16-CPQ:..scores at 18 months with previous moments (Goursianr, N=24). Only
significant results are shown.

Restorations Characteristics Intervals 16-CPQ:-w0
Total (O FL EWB SWB
Number
2 to 4 (N=8) 1 month - 1.4 (1.4) - - -
18 months - 4.4 (2.1) - - -
Type
Class I (N=12) 1 month 4.1 (3.9) 1.8 (1.8) - - -
18 months 9.8 (7.8) 4.4(2.5) - - -
Size
Small (N=10) 1 month - 2.0 (1.2) - - -
18 months - 4.6 (2.5) - - -
Large (N=14) Baseline - 3.4 (1.8) - - -
18 months - 2.9 (2.2) - - -
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Local
Upper arch (N=11) 1 month 4.5 (4.2) 2.1(1.2) - - -
18 months 10.5 (8.1) 4.7 (2.0) - - -
Lower arch (N=13) Baseline 9.2 (5.9) - - - -
18 months 5.0 (6.2) - - - -
Rating Restoration Criteria
ART
Flaw (N=20) 1 month - 1.9 (1.1) - - -
18 months - 3.8 (2.6) - - -
Treatment
Minor Flaw (N=16) 1 month - 1.8(1.2) - - -
18 months - 4.3 (2.5) - - -

CPQ: Child Perceptions Questionnaire; ART: Atraumatic Restorative Treatment; OHES: Educational Strategy in Oral Health; OS: Oral
Symptoms; FL: Functional Limitations; EWB: Emotional Well-Being; SWB: Social Well-Being; p<0.05 (Friedman test): comparison
between different moments for each criterion.

Discussion

In the comparison of OHRQoL self-perception according to ART characteristics and ART/treatment
evaluation criteria, it was observed that children submitted to OHES prior to ART, with 2 to 4 Class I
restorations, small and located in the arch higher, reported more oral symptoms than those with the same
characteristics in the Garr. This difference was also observed at baseline, with greater impairment on oral
symptoms reported by Gones+art than Garr. Maybe the experience of dental caries in permanent dentition in
the former (DMFT 1-3 = 8.3%), not observed in the latter (DMFT=0), can explain these findings. It was
hypothesized that children with greater dental caries experience would have higher impacts on their quality of
life, suggesting they are likely to have experienced more oral pain, had difficulties with chewing, and others;
showing an indirect effect of clinical signs on daily functioning via reported symptom status [32,337.

The above-mentioned results also suggest that subjective perceptions about OHRQoL may be
associated with the environmental context in which children live, being influenced by educational strategies. In
addition, the self-perception of OHRQoL is based on social, physical and emotional experiences (337 as a result
of cognitive development [287], which entails different experiences in children of the same age group [13,26,327].
Thus, in this study, the OHES may have increased the children's sense of coherence [847], favoring a more
accurate perception of their oral problems and symptoms, as observed by Sousa et al. [187].

Oral problems can cause pain, discomfort and functional limitations that affect the child's social life, diet,
daily activities and well-being corroborating these studies [9,26,32,33,35,36 ], both groups reported a greater
impact on oral symptoms 18 months after performing ART, in which most restorations were classified as flawed.
Furthermore, it was observed that the greater the discomfort, the greater the report of functional limitation, as
observed in Garr children with large-sized restorations.

Oral symptoms can be influenced by anatomy due to the difference in bone density between the maxilla
and mandible, confirmed in a recent study on optical differences between the mandible and the maxilla in the
cervical-apical direction of the dental alveoli, using red light [377]. The maxilla attenuates a greater number of
photons in the anterior, middle and posterior regions in relation to the mandible and the intensity of light
distribution also differs between the bones, since the mandible is more isotropic compared to the maxilla [387].
Thus, the density of the maxilla being, on the other hand, smaller, the greater exposure of the maxillary nerve
may explain the fact that children with an upper restoration reported more oral symptoms than those with an
inferior restoration.

Short- and long-term improvements in oral symptoms are reflected on these children’s dental condition

[97. The impact of ART on OHRQoL, especially in oral symptoms, was observed in short term after 1 month of
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treatment, corroborating cross-sectional studies that show the positive impact of dental treatment [9,13,327].
The management of ART to control caries in elementary school children improves OHRQoL [387].

The longevity of the glass ionomer cement restoration may be compromised by its mechanical
characteristics, such as low wear resistance and low flexural resistance [397], which may be one of the failure
factors of the restoration and the treatment in this study being related to higher impact on quality of life’ report
after 18 months of ART compared to the 1st month.

The findings of this study should be considered in the context of its methodological strengths and
weaknesses. This study grouped a sample with different characteristics regarding the caries lesions that should
be restored, differences in number per child, size, location, and type of cavity, which produced a small amount of
sample within each subgroup. During a longitudinal and clinical study, the difficulty of collecting a more
exhaustively standardized sample within schools in a short and restricted time is presented.

According to the results found in the study, some clinical implications would be: the perception of quality
of life in children depends on the information they receive previously, education in oral health is a fundamental
pillar to improve the oral health of pediatric patients in addition to the treatment of the caries lesion itself. In
addition, the type of cavity, location, size, and the number of caries lesions are important in the perception of

quality of life-related to oral health in children.

Conclusion

Considering the population evaluated, after 18 months, there was higher impairment of OHRQoL,
specifically in oral symptoms, in children submitted to OHES followed by ART compared to those submitted
directly to ART. In addition, factors such as number, class, size and location of restorations need to be considered
for the implementation of an efficient and effective program in oral health, as well as for greater longevity of

ART restorations.
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