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Abstract
This systematic review and meta-analysis were undertaken 
to assess the responsiveness of validated oral health-related 
quality of life (OHRQoL) questionnaires to dental caries inter-
ventions in children, adolescents, and young adults. Studies 
eligible were randomized clinical trials (RCTs), controlled 
clinical trials (CCTs), and prospective case series (PCS), which 
had OHRQoL questionnaires answered before and after car-
ies intervention(s). The main outcome was improvement in 
OHRQoL mean scores following caries intervention. Twenty-
six studies were selected for the quality assessment and 14 
were selected for the meta-analysis. Most of the studies 
were PCS with a single group pretest and posttest study de-
sign (n = 19). Five studies were CCT and only 2 were RCT. The 
numbers of participants were 3,522 in the control group 
(baseline = 2,002; final = 1,520) and 5,917 in the test group 
(baseline = 3,102; final = 2,815). The age of the subjects 
ranged from 3 to 19 years. All studies showed significant im-

provement in OHRQoL following caries intervention. Most of 
nonrandomized studies (n = 15) had low or moderate risk of 
bias. The meta-analysis showed the effect of caries interven-
tions (standardized weighted mean differences = –1.24; 95% 
CI: –1.68 to –0.81; p < 0.001). However, high heterogeneity 
between the studies was found. The Grading of Recommen-
dations Assessment, Development and Evaluation approach 
classified the quality of evidence as very low and its strength 
weak. In conclusion, there is evidence that the OHRQoL of 
children and adolescents improved following caries inter-
vention procedures, but the quality of the evidence was very 
low. In spite of that, caries interventions are highly recom-
mended as abstaining from treatment is likely to result in a 
deterioration of OHRQoL. © 2019 S. Karger AG, Basel

Introduction

There is a growing understanding that oral health out-
comes should be assessed not only by clinical findings 
but also by patients’ reported outcomes through the ap-
plication of structured and validated questionnaires 
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[Tsakos et al., 2010; Antunes et al., 2013; Alves et al., 2012 
Krisdapong et al., 2013; Turton et al., 2015; Aimée et al., 
2017]. Validated questionnaires assessing oral health-re-
lated quality of life (OHRQoL) in children, adolescents, 
and young adults are available and recommended as a 
tool to measure oral health outcomes in intervention 
studies dealing with several oral conditions [Mashoto et 
al., 2010; Kieffer et al., 2012; Abanto et al., 2013; Johal et 
al, 2014; Cantekin et al., 2014; de Paula et al., 2015; Tur-
ton et al., 2015; Yeh et al., 2016; de Souza et al., 2017]. 
Evidence for this recommendation should be appraised 
by reviewing the literature of intervention studies report-
ing the ability of different OHRQoL questionnaires to 
detect clinical changes over time, that is, the responsive-
ness of these instruments [Guyatt et al., 1989; Tsakos et 
al., 2010].

A previous systematic review reported the quality of 
evidence for changes in OHRQoL of children and ado-
lescents following interventions such as oral rehabilita-
tion in daily practice or under general anesthesia, orth-
odontic treatment, and treatment of traumatic dental 
injuries to be moderate [Antunes et al., 2013]. Recently, 
2 other systematic reviews addressed the impact of car-
ies treatment under general anesthesia on the OHRQoL 
of children and adolescents [Knapp et al., 2017; Park et 
al., 2018]. Knapp et al. [2017] observed a significant in-
consistency in the quality of studies reporting changes 
by means of a variety of validated and nonvalidated 
OHRQoL questionnaires. Park et al. [2018] found 
short-term evidence of improved OHRQoL, with a 
large effect size. According to these authors, there is 
evidence to support the recommendation of oral reha-
bilitation under general anesthesia, based on strict in-
dications, as a way to improve OHRQoL for young and 
uncooperative children with early childhood caries 
[Park et al., 2018].

However, there is a lack of information on the effect of 
caries intervention on OHRQoL in clinical settings and 
including different age groups. Therefore, this systematic 
review and meta-analysis were undertaken to assess the 
responsiveness of validated OHRQoL questionnaires to 
dental caries intervention in children, adolescents, and 
young adults.

Materials and Methods

A protocol was developed to answer the following PICO ques-
tion: “Are validated OHRQoL questionnaires responsive to caries 
intervention procedures in children, adolescents and young 
adults?” Specific items included in the protocol were as follows:

• Population: systemically healthy children, adolescents, and 
young adults.

• Intervention: validated OHRQoL questionnaires applied before 
and after any dental caries intervention.

• Comparison or control:
 − A group that did (not) receive basic caries intervention or a 

group that had no need for dental caries intervention.
 − A single group pretest and posttest following caries interven-

tion.
• Outcome: Responsiveness of OHRQoL questionnaires to inter-

vention related to dental caries.
The protocol was registered at the international prospective 

register of systematic review, PROSPERO, under the identification 
number CRD42017080858 [National Institute for Health Re-
search, 2017]. This systematic review followed the guidance from 
the PRISMA statement [Stovold et al., 2014].

Eligibility Criteria
Studies considered eligible for this review were randomized 

clinical trials (RCT), controlled clinical trials (CCT), and pro-
spective case series (PCS), with no restriction for the follow-up 
period. These studies included children, adolescents, and young 
adults up to the age of 35 years who answered validated OHRQoL 
questionnaires before and after the intervention(s) for dental car-
ies.

Intervention studies for oral conditions other than dental caries 
were excluded as well as studies in languages other than English, 
scientific publications in format of editorial, letter to editor, ex-
pert’s opinion, and conference abstracts.

Data Sources and Search Strategy
The search strategy included any oral intervention study 

whose main outcome was the responsiveness of OHRQoL ques-
tionnaires. A search was conducted in August 2017 (updated in 
May 2018) by the first reviewer (N.R.A.). The search was carried 
out in 5 databases: Medline (via PubMed), Scopus, Cochrane, Liv-
ivo, and Web of Sciences. Google Scholar and Open Gray were 
assessed as additional literature. Few articles were recommended 
by experts.

The search strategy in Medline via PubMed was:
1 “Oral health quality of life questionnaire” OR “QoL question-

naire” OR questionnaire OR “oral health related quality of life” OR 
“OHRQoL” OR “surveys and questionnaires” (MeSH Terms) OR 
“surveys and questionnaires”

2 “Dental care” (MeSH Terms) OR “dental care” OR “oral care” 
OR “dental treatment” OR “oral health” (MeSH Terms) OR “oral 
health”

3 “Responsiveness” OR “longitudinal study” OR “longitudinal” 
OR “longitudinal evaluation” OR “prospective study” OR “clinical 
changes” OR “clinical study” OR “clinical trial” OR “dental inter-
vention” OR “oral intervention”

4 “1 AND 2 AND 3” 
The search strategies for different databases were adapted ac-

cording to their individual requirements.

Reliability, Study Selection, and Data Extraction
Two independent reviewers (N.R.A., N.D.-T.) were calibrated 

for the study screening by 2 rounds of inclusion/exclusion of 30 
randomly selected studies based on their titles and abstracts. After 
the first round, a nonweighted kappa value of 0.60 was achieved. 
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After training sessions with intensive discussion of inclusion/ex-
clusion criteria, the second round showed an absolute agreement 
between the 2 reviewers with an inter-reviewer nonweighted kap-
pa value of 1.00.

The selection process was performed in 2 phases. Phase-1 was 
carried out in a web application specific for systematic reviews 
(Rayyan®, Qatar Computing Research Institute), in which 2 blind-
ed reviewers (N.R.A., N.D.-T.) screened the title and abstracts of 
all identified references. Any disagreements with regard to the eli-
gibility criteria were mutually discussed and, if necessary, a third 
reviewer was involved (L.S.A.). In phase-2, the same 2 reviewers 
applied the eligibility criteria to full-text articles; if a consensus was 
not achieved, the third reviewer (L.S.A.) was consulted to make a 
final decision.

Relevant data of the 26 selected studies were independently 
extracted (N.R.A., N.D.-T.) and recorded in an Excel file designed 
for the study. Any disagreement was discussed as stated above, 
and experts on OHRQoL questionnaires (L.F.P.) and on caries 
(J.C.C.) data extractions were consulted in case of doubt. When 
the results of a given study were detailed in > 1 paper, the most 
complete data set series was included. The data recorded were in-
strument applied, authors and year of publication, country in 
which the study was carried out, study design, setting, treatment 
modality, follow-up period, age, sample size, gender, outcomes, 
and conflict of interest. The authors were contacted if full-text ar-
ticles were not obtained, or in case of missing information. The 
references were crosschecked to assure that all selected studies 
were included.

Risk of Bias and Quality Assessment
The quality assessment was also carried out independently 

(N.R.A., N.D.-T.). Disagreements were solved by discussion until 
a consensus was reached. The third reviewer (L.S.A.) was con-
sulted to solve persistent discordance between the first and the 
second reviewer. For RCT, quality assessment was performed ac-
cording to Higgins et al. [2003]. For CCT and PCS, risk of bias in 
non-randomized studies of interventions was used [Sterne et al., 
2016].

Data Analysis
Mean values of the main outcome were directly pooled with 

weighted mean differences (WMDs) and 95% CIs. Statistical het-
erogeneity was estimated by means of the chi-square test (p < 0.05) 
and I-square index (I2), which enabled to assess the magnitude of 
the inconsistency. Values of the I2 over 50% were classified as high, 
25–50% as moderate and < 25% as low [Higgins and Thompson, 
2002]. The significance level was set at 0.05. At the same time, the 
average difference of the investigated outcome was measured us-
ing standard technique on meta-analysis of random effect. Publi-
cation bias was initially reviewed by inspecting the graph Begg’s 
Funnel Plot graphic. Subsequently, the Egger’s test regression 
method with a significance level of 10% [Egger et al., 1997] was 
performed. Trim and Fill method identified the possible effects of 
the absence of studies with summary measures in the meta-analy-
sis [Duval and Tweedie, 2000]. This was followed by a sensitivity 
analysis and regressions of subgroups to identify the source of het-
erogeneity of the studies included in the systematic review. Meth-
odological heterogeneity was assessed in nonrandomized studies 
according to the risk of bias (low, moderate, and high) and accord-
ing to mean (decayed, missing, and filled teeth, dmft) scores.

In meta-regressions, the following covariates were used: risk of 
bias, study design, use of general anesthesia for dental interven-
tion, mean dmft, and statistic relevance according to Galbraith’s 
heterogeneity graphic [Dinnes et al., 2005]. Data analysis was per-
formed in the STATA® statistical package 15 for Windows ver-
sion, serial number: 301506206729.

Level of the Evidence
The Grading of Recommendations Assessment, Develop-

ment, and Evaluation was used to assess the quality of the evi-
dence and grading the strength of evidence of the included stud-
ies in the meta-analysis. The Grading of Recommendations As-
sessment, Development, and Evaluation approach to rating the 
quality of evidence considers the risk of bias, the inconsistency of 
results, the indirectness of evidence, the imprecision, and the 
publication bias as reasons to possibly rate down the quality of 
evidence. In contrast, the large magnitude effect, all plausible 
confounding, and the dose – response gradient may rate up the 
quality. The quality of assessment was rated into high, moderate, 
low, and very low level of evidence [Needleman et al., 2005]. The 
analysis of recommendation was based on the comparison be-
tween groups that received any intervention for dental caries with 
OHRQoL questionnaire (Early Childhood Oral Health Impact 
Scale, ECOHIS).

Results

Study Selection
From a total of 1,451 studies identified after removal 

of duplicates from different databases, 1,422 were exclud-
ed following the screening of titles and abstracts. Eight 
other studies were excluded after full-text reading, 2 of 
which included young adults up to the age of 35 years 
without age subgroup analysis.

Five further studies were included following cross-
checking of the reference lists of all articles and expert 
decision, resulting in a total of 34 full-text articles assessed 
for eligibility. Finally, 26 studies were included in the 
qualitative analysis and 14 studies in the meta-analysis 
(Fig. 1). The reasons for exclusion of studies included in 
the full-text analysis are listed in Table 1.

Descriptive Results
Table 2 describes the characteristics of the selected 

studies. The majority of the studies were PCS with a sin-
gle group pretest and posttest study design (n = 19). Five 
studies were CCT and only 2 were RCT. The studies 
were performed in 12 countries, being one-third con-
ducted in hospital settings. The age of the studied sub-
jects ranged from 3 to 19 years. The socioeconomic sta-
tus (SES) of the subjects was only reported in 9 studies, 
4 of which were included in the meta-analysis. The sam-
ple size considering both test and control groups varied 
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Table 1. Selected studies excluded and reasons for exclusions (n = 8)

Reasons for exclusion Studies

Full text not obtained (n = 2) Cunnion et al., 2010
Filstrup et al., 2003

Study without validated OHRQoL questionnaire (n = 1) El Batawi et al., 2014

Studies based on the same data-base of other studies (n = 2) Arrow and Klobas, 2016
Thomson and Malden, 2011

Studies on OHRQoL and dental caries intervention, but without subgroup analysis
for patients under 35 years old (n = 2)

Hyde et al., 2006
Yeh et al., 2016

Missing data for analysis (n = 1) Paula et al., 2012

Records identified through database 
searches 

(n = 3,643)   

Medline (via PubMed) 1,581  
Scopus 1,178 
Cochrane 32       
Livivo 108 
Web of Science 744 

Sc
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ud

ed
 

El
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ib
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ty
 

Id
en

tif
ic

at
io

n 
Additional records identified 

through other sources 
(n = 29)   

Google Scholar 23  
Open Gray 6 

Number of records after duplicates removed 
(n = 1,451) 

Records screened 
(n = 1,451) 

Records excluded 
(n = 1,422) 

Full-text articles assessed 
for eligibility 

(n = 34)

 Full-text articles excluded 
(n = 8)    

Appendix 2 – studies excluded 
with reasons 

Studies included in 
qualitative synthesis 

(n = 26)

Studies included in 
quantitative synthesis 

(meta-analysis) 
(n = 14) 

Studies included after 
crosschecking of the 
reference lists of all 

articles (n = 2)  

Studies included after 
expert decision (n = 3) 

Fig. 1. Flow diagram for study selection according to PRISMA guidelines.
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from 18 to 1,487 participants at baseline examination 
and from 16 to 221 at follow-up. The numbers of par-
ticipants were 3,522 in the control group (baseline = 
2,002; final = 1,520) and 5,917 in the test group (base-
line = 3,102; final = 2,815).

A total of 6 instruments were used for the assessment 
of changes in OHRQoL in different studies as follows: 
ECOHIS (for 14 studies), Parental-Caregivers Child Per-
ception Questionnaire and the Family Impact Scale (for 
5 studies), Child Perception Questionnaire 8–10 (for 3 
studies), Child Perception Questionnaire 11–14 (for 2 
studies), Scale of Oral Health Outcomes for 5-year-old 
children (for 1 study), and Child Oral Impacts on Daily 
Performances (for 1 study). The Parental-Caregivers 
Child Perception Questionnaire and Family Impact Scale, 
the Child Perception Questionnaire 8–10 as well as the 
Child Perception Questionnaire 11–14 are sub-types of 
the instrument Child Oral Health Quality of Life Ques-
tionnaire. Some studies used > 1 instrument to assess 
OHRQoL.

Table 3 shows the study outcomes (n = 26) with mean 
control and test OHRQoL score, effect size, standardized 
response mean, and minimally importance difference. 
The primary outcome, changes on overall OHRQoL, was 
assessed during a follow-up period ranging from 1 week 
to 6 months.

Regarding caries data, the majority of the included 
studies used validated caries diagnostic classifications, 
namely, the World Health Organization criteria (n = 17) 
and the International Caries Detection Assessment Sys-
tem (n = 3), whereas 6 studies did not report the criteria 
used to record dental caries.

Caries experience was expressed as mean number of 
dmft (DMFT/dmft-index for permanent and primary 
dentition, respectively). The mean DMFT/dmft scores 
ranging from 0.6 to 8.0 (SD 3.7–1.7) and from 1.9 to 13.5 
to (SD 2.1–3.1), respectively.

Dental caries intervention procedures were oral health 
instruction, prophylaxis, therapeutic fluoride, fissure 
sealant, fillings, stainless steel crown, pulpotomy, pulpec-
tomy, and tooth extraction.

Risk of Bias
The quality assessment of the selected studies is 

summarized in Tables 4 and 5. A greater number of 
nonrandomized studies (n = 15) had low and moderate 
risk of bias than serious risk of bias (n = 9) according 
to the Risk of Bias in Non-randomized Studies of Inter-
vention.

Meta-Analysis
The studies included in the meta-analysis were 

grouped under the ECOHIS instrument (n = 14). Figure 
2 depicts the Forest plot of overall standard mean differ-
ence ECOHIS scores before and after dental caries treat-
ment. The overall standardized WMDs of ECOHIS 
scores was –1.24 (95% CI –1.68 to –0.81, p < 0.001), dem-
onstrating an improvement in the OHRQoL. However, 
the heterogeneity was very high, with I2 of 97% (95% CI 
95–97%, p < 0.001).

Publication bias was measured using Egger regression 
and visual funnel plot inspection (Fig. 3). No publication 
bias was observed (Egger’s test: p = 0.822). This finding 
was confirmed by the trim-and-fill test, which showed 
that the number of publications and their expected as-
sociation measurement were consistent with the esti-
mate measured in the present systematic review. Gal-
braith graphic showed 6 studies as sources of heteroge-
neity.

Further subgroups analysis of the overall standard 
mean difference ECOHIS scores before and after dental 
treatment according to risk of bias showed significant dif-
ference within the RCT subgroup analysis, but with high 
heterogeneity (–0.43, 95% CI –1.03 to 0.16; I2 69.3%, p = 
0.071). When the nonrandomized studies were consid-
ered, the subgroups had a WMD (95% CI) as follows: low 
risk of bias –2.08 (–3.77 to –0.40; I2 98.0%, p < 0.001), 
moderate risk of bias –1.54 (–2.06 to 1.03; I2 92.3%, p < 
0.001), and serious risk of bias –0.77 (–1.55 to 0.02; I2 
95.9%, p < 0.001).

The standard mean difference ECOHIS scores before 
and after dental treatment were –1.46 (–2.63 to –0.29; I2 
97.6%, p < 0.001) according to low and –1.43 (–2.69 to 
–0.18; I2 95.9%, p < 0.001) according to high mean dmft 
scores.

The meta-regressions did not present study design 
(p = 0.764), risk of bias (p = 0.870), treatment under gen-
eral anesthesia (p = 0.460), and dmft (p = 0.713) as pos-
sible causes of heterogeneity.

As a general trend, the quality of the evidence was 
very low and the strength of evidence was weak. The 
quality of evidence was not rated down by publication 
bias (0 points), whereas together the risk of bias, the 
indirectness of evidence, and the imprecision in addi-
tion to the inconsistency of results rated the quality 
down by 3 and 2 points, respectively. The quality of 
evidence was neither rated up the large magnitude ef-
fect nor by the dose – response gradient. Only the plau-
sible confounding rated up the quality of the evidence 
by 1 point.
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Table 3. Study outcomes (n = 26) with mean control and test OHRQoL score, effect size (ES), standardized response mean (SRM), and 
minimally importance difference (MID)

Instrument Study Overall OHRQoL
control (mean ± SD/range)

Overall OHRQoL test
(mean ± SD/range)

ES SRM MID

baseline final baseline final

ECOHIS Li et al., 2008 NA NA 4.9 (±0.6) 5.1 (±0.7) NR NR NR
Klaassen et al., 20091 12.5 (±8.7) 12.5 (±8.7) 12.9 (±6.4) 7.4 (±7.0) NR NR NR
Lee et al., 2011 NA NA 18.5 (±7.2) 13.4 (±6.7) Large NR NR
Leal et al., 2013 NR NR NR NR NR NR NR
Almaz et al., 2014 NA NA 19.2 (±8.3) 8.7 (±7.2) Large NR NR
Cantekin et al., 2014 NA NA 20.6 (±8.1) 11.5 (±4.2) NR NR NR
Abanto et al., 2016 NA NA 17.4 (±7.3) 1.6 (±1.9) Large YES NR
Arrow, 20162 NA NA 11.2 (±8.3) 9.7 (±7.8) Small NR YES
Yawary et al., 20163 NA NA 27.8 (±9.5) 19.3 (±8.2) Large NR NR
Farsi et al., 2017 NA NA 19.9 (±10.3) 4.3 (±4.8) Large NR NR
Jankauskiene et al., 2017 NA NA 1.6 (±0.5) 0.3 (±0.5) Large NR NR
Li et al., 2017 13.7 (±18) 4.7 (±5.1) 13.1 (±17.2) 1.9 (±3.2) Large NR NR
Novaes et al., 2017 NA NA 8.0 (±8.5) 0.4 (±1.7) Large NR YES
Wong et al., 2017 NA NA 29.0 (±9.8) 19.7 (±7.3) Large NR NR
Vollú et al., 2018 NA NA 14.9 (±9.8) 2.8 (±2.2) Large NR NR

COHQoL
P-CPQ 
and FIS

Klaassen et al., 2008 NA NA NR NR NR NR NR
Malden et al., 2008 NA NA 25.9 (±16.1) 11.8 (±11.5) Large NR YES

10.1 (±8.1) 4.0 (±4.4) Large NR YES
Baghdadi et al., 2014 NA NA 19.4 (±10.2) 2.8 (±2.8) Large NR NR

10.6 (±5.4) 2.6 (±2.8) Large NR NR
Yawary et al., 20163 NA NA 20.0 (±17.3) 7.0 (±13.3) NR NR NR

5.7 (±6.0) 2.3 (±5.0) NR NR NR
de Souza et al., 2017 NA NA 18.72 (±12.85) 5.83 (±5.59) Large NR YES

9.4 (±6.0) 1.5 (±1.9) Large NR YES

COHQoL
CPQ8–10

de Paula et al., 2015 16.34 (±6.79) 15.67 (±6.98) 41.3 (±12.6) 20.2 (±10.7) NR NR YES
de Paula et al., 20164 16.34 (±6.79) 15.77 (±10.08) 41.3 (±12.6) 22.0 (±11.6) NR NR NR
Martins-Júnior et al., 2017 NA NA 22.9 (±12.5) 15.1 (±12.2) Large YES YES

COHQoL
CPQ11–14

Turton et al., 2015 NA NA 11.1 (±8.6) 10.2 (±7.8) None NR NR
Brondani et al., 2018 NA NA 15.9 (±10.3) 6.3 (± 6.5) Large NR NR

SOHO-5 Abanto et al., 2013 NA NA 5.9 (±3.1) 3.4 (±2.7) Large YES YES
10.8 (±6.8) 4.5 (±4.8) YES YES

Child-OIDP Mashoto et al., 20105 Group C 1.6 
(1.4–1.7)

Group C 0.9
(0.8–1.0)

Group A 1.3
(0.9–1.7)

Group A 1.5 
(1.2–1.8)

Small (Groups
A and C)

NR NR

Group B 3.9
(3.4–4.2)

Group B 1.7 
(1.3–2.0)

Moderate
(Group B)

NR NR

1 It corresponds to G2 and G4.
2 The OHRQoL scores correspond to the mean value of test and control groups.
3 Two instruments applied in the same study.
4 Follow-up study de Paula et al., 2015.
5 CI reported.
NR, not reported; NA, not applicable; OHRQoL, Oral Health-Related Quality of Life; ES, effect size; SRM, standardized response mean; 

MID, minimally importance difference; ECOHIS; Early Childhood Oral Health Impact Scale; P-CPQ, Parental-Caregivers Child Perception 
Questionnaire; FIS, Family Impact Scale; SOHO, Scale of Oral Health Outcomes; Child-OIDP, Child Oral Impacts on Daily Performances; G2; 
group 2; G4, group 4.
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No meta-analysis was performed for the remaining 12 
studies included in the systematic review because they did 
not have sufficient data for analysis.

Discussion

The present systematic review and meta-analysis in-
vestigated the available evidence for improvement in 
OHRQoL of children and adolescents in young adults fol-
lowing caries intervention procedures. Almost all includ-
ed studies, 24 out of 26, showed significant reduction be-
tween the mean OHRQoL scores assessed before and af-
ter the caries intervention, indicating improvement in 
OHRQoL. However, the quality of the evidence was very 
low and its strength was weak.

It is important to bear in mind that the responsiveness 
of different instruments might be influenced by condi-
tions such as selection of the population studied and its 
treatment needs. The study by Li et al. [2008] reported 
limited responsiveness to clinical changes of the ECO-
HIS instrument when applied to a population with low 
caries treatment needs. Such a result was likely as treat-
ment needs of the population under study were already 
low at the beginning of the trial. Mashoto et al. [2010] 
using the Child-Oral Impacts on Daily Performance 
questionnaire found higher improvement in OHRQoL 
in a group of children receiving only oral health educa-
tion compared to a group receiving ART restorative in-
tervention. This finding suggests that either the observed 
improvement was related to other conditions than caries 
or that both groups had similar caries experience at the 
baseline.

In this systematic review, the positive effect of caries 
treatment in OHRQoL was further analyzed by the qual-
ity assessment of the selected studies, which indicated 
that more than half of the nonrandomized studies had 
either low risk of bias [Abanto et al., 2016; Martins-
Júnior et al., 2018; Novaes et al., 2017] or moderate risk 
of bias [Klaassen et al., 2008; Mashoto et al., 2010; Lee et 
al., 2011; Cantekin et al., 2014, de Paula et al., 2015; Tur-
ton et al., 2015; Farsi et al., 2018; Jankauskiene et al., 
2017; Li et al., 2017; de Souza et al., 2017; Brondani et al., 
2018; Vollú et al., 2018]. Potential limitations of indi-
vidual studies were the selection of participants into 
studies and missing data after caries intervention treat-
ment which in their turn could have influenced changes 
on OHRQoL.

Equally, the quantitative effect of caries treatment on 
OHRQoL was assessed by means of a meta-analysis, 
which included studies using ECOHIS instrument. The 
Forest plot illustrates a significant improvement in the 
OHRQoL of children following caries treatment under 
general anesthesia (WMD = –1.24; p < 0.001). However, 
the heterogeneity was very high (I2 = 97%; p < 0.001) in 
accordance with the findings reported by Knapp et al. 
[2017], but in contrast to those by Park et al. [2018] who 
reported a meta-analysis on the ECOHIS instrument with 
no evidence of heterogeneity. In the present meta-analy-
sis, the subgroup analysis identified 6 studies as sources 
of heterogeneity [Li et al., 2008; Cantekin et al., 2014; 
Abanto et al., 2016; Arrow, 2016; Farsi et al., 2018; 
Jankauskiene et al., 2017].

Our results showed that the quality of evidence of the 
effect of caries interventions on OHRQoL was very low. 
Most studies were PCS, comparing the same subjects be-

Table 4. Evaluation of the risk of bias of individual RCT (n = 2), as suggested by the Cochrane reviewers’ handbook and by the CON-
SORT statement: study design, selection bias, performance bias, detection bias, attrition bias, reporting bias and other potential source 
of bias, categorized by OHRQoL instrument applied

Instrument Reference Study design Selection bias Performance 
bias blinding  
of participants/
personnel

Detection
bias Blinding
of outcome
assessment

Attrition bias
incomplete
data outcome

Reporting
bias

Other
potential
source of
bias funding

Overall 
risk of 
biasdesign design

(specific)
sequence
generation

allocation
concealment

ECOHIS Klaassen
et al., 2009

RCT Parallel ✔ ✔ ✔ ? × ✔ Private ×

Arrow,
2016

RCT Parallel ? ? ? ? × ? Public ×

✔, low risk of bias.
×, high risk of bias.
?, unclear risk of bias.
RCT, randomized clinical trial; OHRQoL, oral health-related quality of life; ECOHIS, Early Childhood Oral Health Impact Scale.
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fore/after treatment, without external comparison. This 
study design rated down the confidence that the estimat-
ed effect was correct. Nevertheless, one may acknowl-
edge that PCS is the ideal study design to comply with 
ethical requirements relating to caries treatment in chil-
dren, adolescents, and young adults, such as those in-
cluded in the present systematic review. From the ethical 
perspective, it is not acceptable that patients in need of 
treatment for dental caries are not treated and included 
in a (non)-RCT as control group unless the patients/par-
ents refuse the treatment. Although caries lesions should 
reach a certain level of severity to cause discomfort or 
pain, studies on improvement in OHRQoL following 
caries treatment are likely to report on treatment of mod-
erate and severe caries lesions [Krisdapong et al., 2013; 
Aimée et al., 2017].

Only 2 RCT provided information regarding a true 
control group, but both studies were assessed as having 
high risk of bias [Arrow, 2016; Klassen et al., 2009]. More-
over, high heterogeneity and absence of studies analyzing 
the dose–response gradient were important factors re-
sponsible for the low quality of evidence.

One may argue that SES of patients would indirectly 
influence the outcome since low SES patients are likely to 
have high caries experience, which in its turn would im-
pact negatively on OHRQoL. This assumption was not 
investigated in meta-analysis due to missing data on SES 
in the selected studies.

Even though the target population for the present sys-
tematic review included children, adolescents, and young 
adults, only one study on young adults with age subgroup 
of 15–19 years old [Mashoto et al., 2010] out of 3 initially 
selected studies [Hyde et al., 2006; Mashoto et al., 2010; 
Yeh et al., 2016] remained in the analysis. The reason for 
exclusion of the studies carried out by Hyde et al. [2006] 
and Yeh et al. [2016] was the absence of age subgroup 
analysis (Appendix 2). The responsiveness of OHRQoL 
questionnaires to caries interventions in young adults 
needs further investigation.

Within the limitations of this systematic review and 
meta-analysis, there is evidence that OHRQoL of chil-
dren and adolescents improved following the treatment 
of dental caries and its consequences. The quality of the 
evidence of the effect of caries interventions on OHRQoL 
was very low and the strength of the evidence was weak. 
In spite of this, dental treatment for caries and its conse-
quences is highly recommended as abstaining from treat-
ment is likely to result in a deterioration of OHRQoL. 
However, further good quality research is warranted to 
strengthen the evidence.In
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