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1  |   INTRODUCTION

Historically, oral health has been assessed through clinical 
and objective methods, which do not measure the full impact 
of disease on the daily living of the individual.1 An Early 
Childhood Caries (ECC) percentage as high as 62.3 has been 
reported in Peruvian children under 6 years of age.2 Untreated, 

ECC can trigger a number of negative consequences, includ-
ing pain, difficulty in chewing, reduced appetite, weight loss, 
sleep problems, behavioural alterations, low academic per-
formance, and need for hospitalisation. It can also contribute 
to increased health cost.3,4

The concept ‘quality of life’ is considered a valid pa-
rameter for patient assessment in virtually every area of 
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Abstract
Background: Untreated dental caries negatively impacts children and their fami-
lies; the implication of which is best measured through assessing quality of life. 
Information related to Oral Health‐Related Quality of Life (OHRQoL) in Peruvian 
pre‐school children is scarce.
Aim: To investigate the relationship between dental caries and the OHRQoL of 3‐
year‐old children.
Design: Randomly selected government pre‐schools (n = 17), situated in three low 
socio‐economic status districts in Lima, participated. The OHRQoL data were ob-
tained using the Peruvian (P) ECOHIS questionnaire. Clinical examinations using 
the Caries Assessment Spectrum and Treatment (CAST) instrument were performed 
on 308 children. From which, 213 parents returned the P‐ECOHIS form. ANOVA, 
Tamhane, and Tukey methods were used to analyse the data.
Results: The mean age of the children was 3.04 years. The two highest mean P‐
ECOHIS scores in the child section were ‘child symptoms’ and ‘child psychology’ 
while ‘parent distress’ scored highest in the parent section. The prevalence of dental 
caries was 64.3% (CAST scores 4‐7). Including CASTcode 3 (enamel carious le-
sion), the dental caries prevalence was 93.4%. The mean P‐ECOHIS scores for ‘child 
symptoms’, ‘child functions’, ‘child impact’, ‘parent distress’, and ‘the sample’ were 
statistically significantly higher for children with MaxCASTcodes 5 and 6 (dentine 
and pulpally involved cavities, respectively) than for those with MaxCASTcode 3.
Conclusion: The presence of cavitated teeth with and without pulpal involvement 
impacts negatively on the OHRQoL of 3‐year‐old children.
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healthcare, including oral health. The OHRQoL in young 
children was unknown for many years because oral health is 
strongly age‐dependent and obtaining subjective perceptions 
from pre‐school children presented a challenge.5 However, 
this picture changed more than a decade ago through the de-
velopment of different child‐related questionnaires. These 
are as follows: the CPQ – Child Perception Questionnaire6; 
COHIP – Child Oral Health Impact Profile7; Child OIDP – 
Oral Impact Dental Profile8 and ECOHIS – Early Childhood 
Oral Health Impact Scale.9

The ECOHIS has been developed and tested to assess 
specifically the impact of dental caries on pre‐school chil-
dren (aged 2 to 5 years) and their families, from the perspec-
tive of their parents.9 The perception of health and disease 
in children fluctuates depending on the cognitive capacity of 
the child according to their emotional, social and language 
development.10 In children under 6 years of age, it is neces-
sary to obtain information from their parents or caretakers11 
because these children are incapable of recalling day‐to‐day 
events after more than 24  hours.12 ECOHIS is considered 
a practical tool for epidemiological surveys and has been 
validated for Spanish13 and culturally adapted for Peruvian 
populations.14

Studies relating OHRQoL to ECC showed ECC children 
to have pain, difficulty with eating certain foods and difficulty 
with drinking hot beverages.15-17 However, caries assessment 
instruments such as those of the World Health Organization 
(WHO)18 and the International Caries Detection and 
Assessment System (ICDAS)19 are not capable of revealing 
the more severe consequences of dental caries such as lesions 
with pulp involvement, abscesses, or fistulae. For this reason, 
the Caries Assessment Spectrum and Treatment (CAST) was 
developed. The CAST instrument uses the epidemiological 
concept of health and disease and considers treated surfaces 
with sealants and restorations as being healthy. Its codes de-
pict, in hierarchical order, the increase in caries severity from 
carious lesions in enamel, through carious lesions in dentine 
and into the pulp, teeth with an abscess or fistula, and teeth 
missing owing to dental caries.20 Having a spectrum of car-
ious lesion severity in a single instrument is convenient for 
the investigation of the relationship between OHRQoL and 
dental caries.

Not many studies have assessed the caries situation of 
pre‐school children in Peru and limited information is avail-
able on the disease consequences on the quality of life of 
these children.14,21,22 Moreover, the aforementioned studies 
have reported solely the presence of cavitation as signs of 
the disease (dmft). A broader spectrum of reporting den-
tal caries (CAST) might give better understandings of the 
patterns of dental caries and its effects on the OHRQoL. 
The aim of the present study was to investigate the impact 
of dental caries on the OHRQoL of 3‐year‐old children in 
Lima, Peru.

2  |   MATERIALS AND METHODS

2.1  |  Study design and sampling
The present study reports on a reference survey for de-
termining the OHRQoL of pre‐school children in Lima, 
Peru. It is part of a longitudinal intervention trial that will 
investigate the impact of health centre medical nurses on 
the reduction of dental caries in children attending mother‐
and‐child health (MCH) clinics. The intervention period 
lasts 3 years, and the methodology has been described on a 
previous publication.23

The sampling unit for the RCT was the healthcare centre. 
The inclusion criterion was a well‐functioning mother‐and‐
child health clinic in the centre situated within a district under 
the jurisdiction of the Ministry of Health and with a low 
socio‐economic status (SES). The SES selection was guided 
by economic indicators used by the National Institute of 
Statistics and Informatics.24 On the basis of similar economic 
indicator outcomes, 3 districts were randomly selected from 
a total of 10 eligible districts within the Lima Metropolitan 
area. These districts were situated geographically far apart 
from each other and were randomly allocated to the three 
study arms using the software program EASYRA1 (Easy 
Randomizer, version 4.1).

A total of 45 government pre‐schools situated within the 
geographical vicinity (approx. 2  km2) of the three health 
centres were invited to participate. Ultimately, 17 agreed to 
be enrolled, seven from the AG, 5 from the PG, and 5 from 
the CG arms. Children from these pre‐schools were listed 
as being eligible for participation in the study if they were 
3  years old, had attended a mother‐and‐child health centre 
that complied with the Ministry of Health recommendations 
(visit for vaccinations from first week of life up to 36 months 
for reinforcements), and their parents had signed the informed 
consent form.

2.2  |  Oral examinations
The children's caries status was assessed according to the 
CAST instrument (Table 1) by two experienced paediatric 
dentists in the pre‐school settings. Prior to the examination, 
the examiners were trained and calibrated in using the CAST 

Why this paper is important for paediatric 
dentists
•	 This paper may raise awareness for (paediatric) 

dentists and health professionals of the need to en-
gage with parents from the time the child is born. 
For many children, the age of 3 may already be too 
late for maintaining a healthy dentition.
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instrument under the guidance of a senior epidemiologist 
(JEF). During the calibration exercise, inter‐ and intra‐exam-
iner kappa coefficient values ranged from 0.74 to 0.81.25

The oral examinations were performed in the pre‐school 
facilities. Prior to examination, patients’ teeth were cleaned 
with a toothbrush, toothpaste, and floss (when needed) by 
one of the researchers (EP). The child lays on a cushioned 
table with plastic cover, and the examinations were per-
formed using dental mirrors, probes, and a battery‐powered 
headlight (Energizer 3 LED headlight, Energizer Holdings 
Inc USA). All surfaces of all teeth were dried with a gauze 
and assessed according to the CAST instrument (Table 1). 
The CPI probe was only used for removing plaque left behind 
after teeth cleaning. As they made the oral examination, the 
examiner's observation was recorded on a digital device and 
transcribed on an electronic file.

2.3  |  Quality of life questionnaire
The ECOHIS questionnaire is used for the evaluation of 
parents’ perceptions regarding the oral health impact on 
the quality of life of pre‐school children and their families. 
It comprises 13 items divided into two sections: the Child 
Impact Section (CIS) and Family Impact Section (FIS). The 
first section consists of 4 subdomains: symptoms (1 item), 
functions (4 items), psychology (2 items), and self‐image/
social interaction (2 items). The FIS consists of two subdo-
mains: parental distress (2 items) and family functions (2 
items). The questionnaire is scored using a 5‐point Likert 
scale, with alternatives ranging from ‘never’ to ‘very often’ 
(equivalent to scores of 0 and 4, respectively) and including 
the alternative ‘I don´t know’. The total score ranges from 
0 to 36 possible points for the CIS and 0 to 16 for the FIS; 

higher scores denote a higher negative impact on the quality 
of life of the individual and the family.

The present study used the validated Peruvian version of 
the ECOHIS questionnaire (P‐ECOHIS).14 The questionnaire 
was delivered to the parents by placing it in the child's pre‐
school control book. Two weeks later, the completed ques-
tionnaires were collected from the schoolteachers. Parents 
who had not returned the questionnaires received a reminder. 
After one month, a second reminder was sent. A second 
copy of the questionnaire was delivered to those parents who 
had not returned the questionnaire after three months. After 
one additional month, the collection period was considered 
closed.

2.4  |  Statistical analysis
Data were analysed by an experienced statistician using 
the statistical package SPSS version 20.0 (IBM. Armonk 
NY, USA). Frequency distribution and descriptive results 
of P‐ECOHIS by domain and study group were calculated. 
The CAST codes were clustered into two groups consisting 
of caries‐free teeth (CAST 0, 1, 2, and 8) and of teeth af-
fected by a carious lesion into dentine and its consequences 
in soft tissues (CAST 4 to 7). The P‐ECOHIS scores between 
groups were compared using ANOVA. Post hoc analyses 
were conducted according to the method of Tamhane, which 
is suitable for different variances between groups. Tukey's 
method was used for the comparisons with equal variances. 
A MaxCAST code depicts the highest CAST code observed 
in a subject. CAST severity score is calculated according to 
a formula that gives weight to the codes progressively with 
the increase in code numbers.26 A significant difference was 
set at α = 0.05.

T A B L E  1   Codes and descriptions of the hierarchically ordered CAST epidemiological instrument, including disease status

Characteristic Disease status CASTcode Description

Sound Healthy 0 No visible evidence of a distinct carious lesion is present

Sealant Healthy 1 Pits and/or fissures are at least partially covered with a sealant material

Restoration Healthy 2 A cavity is restored with an (in)direct restorative material

Enamel (Pre)morbidity 3 Distinct visual change in enamel only. A clear caries‐related discoloura-
tion is visible, with or without localised enamel breakdown

Dentine Morbidity 4 Internal caries‐related discolouration in dentine. The discoloured den-
tine is visible through enamel which may or may not exhibit a visible 
localised breakdown of enamel

Morbidity 5 Distinct cavitation into dentine. The pulp chamber is intact

Pulp Severe Morbidity 6 Involvement of pulp chamber. Distinct cavitation reaching the pulp 
chamber or only root fragments are present

Abscess/Fistula Severe Morbidity 7 A pus containing swelling or a pus releasing sinus tract related to a tooth 
with pulpal involvement

Lost Mortality 8 The tooth has been removed because of dental caries

Other   9 Does not correspond to any of the other descriptions
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2.5  |  Ethical considerations
Ethical approval for this study was obtained from the Dental 
School of the San Martin de Porres University (USMP, 
Lima, Peru) institutional review board (Resolution Nº 

252‐2013‐D‐FO‐USMP). The study is registered at the 
Netherlands Trial Centre with number NTR 4510. All par-
ents of the selected children received a letter with general 
information concerning the study and an informed consent 
form. They were requested to give permission for examin-
ing their child by signing the form. Once the examination 
process was completed, parents were invited to an education 
session about dental caries at which they were given a printed 
report of their child's oral health status. Those children who 
required urgent treatment were referred to the Dental School 
Clinic at USMP for appropriate care.

3  |   RESULTS

3.1  |  Disposition of subjects
Of the 308 children that were clinically examined, 213 
parents returned the P‐ECOHIS form (dropout percent-
age = 30.8). The sample consisted of 46.5% girls and 53.5% 
boys. The mean age and standard deviation (SD) of the chil-
dren were 3.04 (0.15) years. The prevalence of dental caries 
(CAST codes 4‐7) was 64.3%. Including enamel carious le-
sions (CAST code 3), the prevalence was 93.4%. The non‐re-
sponse analysis revealed a statistically significant difference 
in mean CAST severity score between the respondents (8.24) 
and the non‐respondents (4.12).

3.2  |  Description of P‐ECOHIS
Table 2 displays the distribution of responses for the P‐
ECOHIS child and parent impact items. In the CIS, ‘diffi-
culty pronouncing words’ (30.5%) and ‘oral/dental pain’ 
(15%) were the items most frequently reported in the cat-
egory ‘occasionally/often/very often’. ‘Parents being upset’ 
(35.2%) and ‘financial impact’ (16%) were the items most 
frequently reported in this category in the FIS.

The mean P‐ECOHIS scores and standard deviation (SD) 
by district and sample are shown in Table 3. The sample 
mean P‐ECOHIS score and SD were 1.77 (0.67). The high-
est sample mean P‐ECOHIS scores in the child domain were 
obtained for ‘child symptoms’ (1.97) and ‘child psychology’ 
(2.02) while ‘parent distress’ scored highest in the parent 
domain.

3.3  |  Dental caries and quality of life
Table 4 shows mean P‐ECOHIS scores and 95% Confidence 
Interval for the domains child and parent impact, and sample 
by MaxCAST codes 3, 5, and 6. Other MaxCAST codes were 
scored very infrequently and were therefore not included in 
the analysis. The mean P‐ECOHIS scores for ‘child symp-
toms’, ‘child functions’, ‘child impact’, ‘parent distress’, and 
‘the sample’ were statistically significantly higher for children 

T A B L E  2   Distribution of responses to P‐ECOHIS by child and 
parent impact items among 3‐year‐olds (n = 213)

Impacts
Never/Hardly 
ever

Occasionally/
Often/Very 
Often Don´t know

Child impact 
section

N % N % N %

Symptom domain

Oral/dental 
pain

177 83.1 32 15.0 4 1.9

Functional domain

Difficulty 
drinking

193 90.6 14 6.6 6 2.8

Difficulty 
eating

191 89.7 11 5.2 11 5.2

Difficulty 
pronounc-
ing words

139 65.3 65 30.5 9 4.2

Missed pre‐
school or 
school

208 97.7 4 1.9 1 0.5

Psychological domain

Trouble 
sleeping

175 82.2 9 4.2 29 13.6

Irritable or 
frustrated

174 81.7 0 0.0 39 18.3

Self‐image/social interaction domain

Avoided 
smiling or 
laughing

192 90.1 6 2.8 15 7.0

Avoided 
talking

194 91.1 0 0.0 19 8.9

Family impact 
section

N % N % N %

Parent distress domain

Parents 
been upset

132 62.0 75 35.2 6 2.8

Parents felt 
guilty

176 82.6 31 14.6 6 2.8

Family function domain

Taken time 
off from 
work

205 96.2 5 2.3 3 1.4

Financial 
impact

177 83.1 34 16.0 2 0.9

Abbreviation: N, number of responses.
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with MaxCAST codes 5 and 6 than for those with MaxCAST 
code 3. Three‐year‐olds having a dentine cavity with or with-
out pulp involvement as the most severe caries condition have 
a poorer quality of life than their peers with a carious lesion in 
enamel as the most severe caries condition (P < .05).

The mean P‐ECOHIS scores and standard errors, and 
mean difference in P‐ECOHIS scores between 3‐year‐olds 
with MaxCAST codes 0‐3, 8, and with MaxCAST codes 
4‐7 are presented in Table 5. The mean P‐ECOHIS score 
was statistically significantly lower for children with 
MaxCAST codes 0‐3, 8 (caries‐free) than for children with 
MaxCAST codes 4‐7 (cavitated dentine carious lesion with 
or without pulp involvement) for all P‐ECOHIS domains 
and the sample except for ‘child symptoms’ and ‘child 
psychology’.

4  |   DISCUSSION

4.1  |  Research methodology
The present study represents a baseline for a 3‐year‐long 
intervention study aimed at reducing the prevalence of den-
tal caries among 3‐year‐olds.23 Hence, the three interven-
tion groups are included in the analyses. The study was 
carried out in low‐SES areas. People of low SES hold dif-
ferent priorities in life from those of medium and high SES. 
The latter groups tend to have a greater understanding of 
the reason for and impact of research and may, therefore, 
show a higher level of cooperation. Although the dropout 
percentage in the present study was substantial (31%), tak-
ing into account the SES of the study group this percentage 
may have to be considered as acceptable. Similar results 
were reported in low‐SES children's groups in Brazil, with 
dropout percentages of 2927 and 2628 for self‐reported 
questionnaires.

In contrast to a structured interview, which usually results 
in a low dropout percentage, the questionnaire for the present 
study was sent to the children's homes. This method holds a 
certain risk as respondents may not return the questionnaire. 
We used all means at our disposal to increase the number 
of returned questionnaires. We stopped the retrieval process 
only after sending out four reminders and having waited four 
months. The non‐response analysis showed that the children 
from whom the questionnaires were not returned had a sig-
nificantly lower caries severity score than the children who 
had returned the questionnaires. Could it be that the non‐re-
sponse parents had not experienced much distress regarding 
oral health problems with their children, and thought it not 
necessary to fill in the questionnaire? Answering this ques-
tion would have required interviewing parents face‐to‐face 
but this method is demanding and costly.

A recent systematic review of OHRQoL instruments for 
children and adolescents emphasised that ECOHIS is the 
most complete instrument for measuring OHRQoL in pre‐
school children and their families. The instrument is consid-
ered reliable, with good responsiveness and interpretability, 
and has been translated into and culturally adapted to fit more 
than 15 languages.29

5  |   MAIN FINDINGS

5.1  |  OHRQoL
The present study showed that ‘difficulty pronouncing 
words’ (30.5%) and ‘oral/dental pain’ (15%) bothered the 
children most. These outcomes differ from those reported 
in the first study to use the P‐ECOHIS questionnaire in 
Peruvian children, where ‘pain’ (54.9%) and ‘eating prob-
lems’ (49.7%) were most frequently reported.14 The differ-
ence in ‘pain perception’ may be due to the age group (3‐ to 

T A B L E  3   Mean P‐ECOHIS scores (x) and standard deviation (SD) by groups and sample

Domains

AG PG CG Sample

N (x) SD N (x) SD N (x) SD N (x) SD

Child symptoms 86 1.95 0.88 65 2.06 0.97 62 1.89 0.85 213 1.97 0.90

Child functions 86 1.61 0.70 65 1.50 0.67 62 1.88 0.84 213 1.66 0.74

Child psychology 86 1.92 1.41 65 1.87 1.41 62 2.33 1.60 213 2.02 1.48

Child social 
interactions

86 1.70 1.26 65 1.40 1.04 62 2.04 1.46 213 1.71 1.28

Child impact 86 1.74 0.71 65 1.62 0.64 62 2.02 0.81 213 1.78 0.74

Parent's distress 86 1.81 0.91 65 1.65 0.89 62 2.42 0.83 213 1.94 0.93

Family functions 86 1.55 0.79 65 1.33 0.50 62 1.73 0.80 213 1.54 0.73

Family impact 86 1.68 0.81 65 1.49 0.59 62 2.08 0.75 213 1.74 0.76

Total 86 1.72 0.67 65 1.58 0.57 62 2.04 0.70 213 1.77 0.67

Abbreviations: AG, active intervention group; CG, control group; PG, passive intervention group.
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5‐year‐olds) of the first report, which was slightly higher 
than that of the present study. Dental caries is an age‐re-
lated disease and will have developed and progressed in 
more teeth of older than younger children, particularly 
high‐caries‐risk children of low SES as investigated in 
the two study groups.30 Evidently, toothache leads to eat-
ing problems and that may explain the high percentage of 

the ‘eating problems’ category in the Lopez‐Ramos et al14 
study. In the same way, the higher percentage of ‘difficulty 
pronouncing words’ in the current study may be a linguis-
tic development issue relevant to the age of the children 
of this study. In both OHRQoL studies, ‘being upset’ was 
the most reported family impact factor, slightly higher in 
the first OHRQoL study (48.4%) than in the present one 

ECOHIS domains MaxCAST Code N (x)

CI 95%

P valueLower Upper

Child symptoms 3 62 1.79a  1.53 2.05 .034

5 78 1.91a,b  1.73 2.09

6 42 2.29b  1.99 2.58

Total 182 1.96 1.82 2.09

Child functions 3 62 1.44a  1.29 1.60 .009

5 78 1.82b  1.62 2.02

6 42 1.71a,b  1.52 1.89

Total 182 1.67 1.56 1.78

Child psychology 3 62 1.77 1.40 2.13 .159

5 78 2.02 1.67 2.37

6 42 2.33 1.87 2.80

Total 182 2.01 1.79 2.22

Child social 
interactions

3 62 1.42 1.18 1.66 .079

5 78 1.76 1.47 2.05

6 42 1.90 1.44 2.37

Total 182 1.68 1.49 1.86

Child impact 3 62 1.55a  1.39 1.70 .004

5 78 1.86b  1.68 2.04

6 42 1.96b  1.74 2.17

Total 182 1.78 1.67 1.88

Parent's distress 3 62 1.60a  1.42 1.79 .001

5 78 1.99b  1.78 2.21

6 42 2.24b  1.91 2.57

Total 182 1.92 1.78 2.06

Family functions 3 62 1.37 1.21 1.53 .078

5 78 1.65 1.45 1.85

6 42 1.57 1.38 1.76

Total 182 1.54 1.42 1.65

Family impact 3 62 1.49a  1.33 1.65 .003

5 78 1.82b  1.62 2.02

6 42 1.90b  1.69 2.12

Total 182 1.73 1.61 1.84

Sample 3 62 1.53a  1.39 1.67 .001

5 78 1.85b  1.68 2.02

6 42 1.94b  1.75 2.13  

Total 182 1.76 1.66 1.86

Note: Tamhane test statistical difference.
abStatistical difference P < .05. 

T A B L E  4   Mean P‐ECOHIS scores 
(X) and 95% Confidence Interval (CI) for 
ECOHIS domains and impact by MaxCAST 
codes 3, 5, 6
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(35.2%). It shows that parents are concerned with the den-
tal caries on their children.

‘Oral/dental pain’ and ‘difficulty pronouncing words’ 
have been the most frequently reported items for the CIS 
among 3‐ to 5‐year‐olds in studies across several countries 
and continents. These studies have shown a variation in fre-
quency scores that has depended on the severity of dental car-
ies among the study population, with Argentina at 29.1%31; 
Australia at 38.5%32; Brazil from 4.6%16 to 79.7%33; China at 
39.4%34; the United States at 51%35; Trinidad at 10%36; and 
Uganda at 36.5%.37

For the FIS, the results of the present study showed that the 
most frequently reported item was ‘being upset’ (35.2%), which 
is in line with the previous report from Peru.14 Worldwide the 
outcomes of a variety of studies are in accordance with the out-
come of the present study in terms of the FIS16,31,34 but others 
have reported ‘feeling guilty’32,36 as the most frequently re-
ported item. The questionnaires in the present study were en-
tirely responded to by mothers. Where fathers were the proxy, 
a lower perception of the negative impact of dental caries on 
their children's quality of life occurred.16 Caregivers have lim-
ited abilities to recognise dental caries unless it presents evident 
cavities or symptoms.38 This means that the family member 
who spends more time with their offspring, most often the 
mother, might have the greatest understanding of their feelings.

5.2  |  Dental caries status and OHRQoL
The present study is the first one in Peru to have investi-
gated the relationship between dental caries, using the CAST 
instrument, and the quality of life of children aged 3 years. 
Previously, this relationship was studied in children under 
6 years of life20 and pre‐school children of a similar popula-
tions from Lima,21 also in Peruvian adolescents who were 
11‐ to 12 years old39and 11‐ to 14 years old.40 Studies using 
ECOHIS showed distinctive results with previous Peruvian 
reports for the Child Impact Section (CIS) but coincide with 

the Family Impact Section (FIS).14,21,22 Lopez‐Ramos et al 
(2013), reported that parents from 3‐to‐5‐year‐old children 
reported ‘pain’ (54.9%), ‘difficulties in eating’ (49.7%) and 
‘drinking’ (41.9%) most frequently on the CIS and ‘being 
upset’ (47.1%) on the FIS.14 Parents taking their children 
(under 6  years of age) to the dental unit of the Peruvian 
Children Hospital reported ‘self‐image/social interaction’ 
more frequently for the CIS and ‘being upset’ for the FIS, 
the authors argued that younger mothers were more aware of 
their children health status (more sensitive to their children 
distress),21 something that other authors have claimed.14,38 
Recently, it has been stated that ‘functional limitations’ 
and ‘social aspects’ were the most reported for the CIS and 
‘being upset’ the most reported item for the FIS, in a high‐
caries prevalence population of children from 3‐to‐5‐years in 
suburban Lima.22 Parents’ reactions to their children discom-
fort concur with previous publications from Peru, but their 
interpretation of their children symptoms might be related 
to caries prevalence or the severity of the lesions. This study 
reported a very high prevalence of dental caries (93.4%) as it 
was also for the study of northern Lima (98.8%).22 Lower but 
still concerning proportions were presented by the Peruvian 
Children Hospital (52.6%)21 and the report by Lopez‐Ramos 
et al (2013) (76.5%).14 The high prevalence of the disease 
and consequences on their quality of life means that the pre-
sent oral health promotion or prevention strategies are not 
effective on these Peruvian age groups.

Usually, the DMF index is used for determining a possible 
association between dental caries and the ECOHIS domains. 
However, the DMF index has limitations as the d component 
does not distinguish between cavitated dentine carious lesions 
that have or have not reached the pulp chamber. This may im-
pact on the study result as a pulpally infected tooth causes more 
distress than a cavitated tooth that can be restored.27 Among 
the caries assessment instruments currently in use, only the 
CAST instrument has a code for a pulpally involved carious 
tooth and also for an abscessed tooth.41 In the present study, 

T A B L E  5   Mean P‐ECOHIS scores (x), standard error (SE) and mean difference in P‐ECOHIS scores between 3‐year‐olds with MaxCAST 
codes 0‐3, 8 and with MaxCAST codes 4‐7

Domains

CAST 0‐3, 8 CAST 4 to 7

Mean difference P valueN (x) SE N (x) SE

Child symptoms 76 1.83 0.11 137 2.04 0.07 −0.21 .094

Child functions 76 1.45 0.07 137 1.77 0.07 −0.33 .002

Child psychology 76 1.77 0.16 137 2.16 0.13 −0.39 .062

Child social interactions 76 1.41 0.10 137 1.88 0.12 −0.47 .010

Child impact 76 1.55 0.07 137 1.91 0.07 −0.36 .001

Parent's distress 76 1.65 0.09 137 2.09 0.08 −0.44 .001

Family functions 76 1.39 0.07 137 1.62 0.07 −0.22 .034

Family impact 76 1.52 0.07 137 1.86 0.07 −0.33 .002

Sample 76 1.54 0.06 137 1.90 0.06 −0.35 <.001
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which is the first study to use CAST to investigate a relation-
ship between dental caries and the OHRQoL of subjects, a 
substantial number of children had at least one tooth with pul-
pal infection. However, this finding did not result in children 
with this condition having a worse OHRQoL than their peers 
who had restorable dental cavities. A significant difference in 
OHRQoL was observed only between children who had an 
enamel carious lesion as the highest CAST code and children 
who had a dentine cavity (codes 5 and 6) as the highest score, 
the latter having a worse OHRQoL. A worse OHRQoL was 
also observed in children with a cavitated dentine carious le-
sion in comparison with children who had no cavities.

The present study showed a significant relationship be-
tween ‘parent distress’ and the presence of tooth cavities but 
not with ‘family functions’. The impact of dental caries is gen-
erally perceived only when the disease process has destroyed 
dental structure and clinical signs are evident, such as cavita-
tion on primary teeth or the presentation of pain.42 In Peru, on 
average, parents bring their children to the dental office for the 
first time when they reach the age of 4, by which time many 
carious lesions have reached the dentine and have become sen-
sitive.43 Parents visit the dental office this late as they consider 
primary teeth not to be as important as permanent ones. With 
this in mind, the findings of the present study suggest that a 
dental caries prevention programme should be implemented 
to integrate oral health into general health policies at MCH 
clinics, from birth, in order to keep healthy teeth healthy for 
life.

In conclusion, the presence of teeth with cavitated den-
tine carious lesions with and without pulpal involvement 
impacts negatively on the OHRQoL of 3‐year‐old children 
from low‐SES districts from Lima, Peru. The CAST instru-
ment appears to be a suitable caries assessment for epide-
miological studies.
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