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A B S T R A C T

Introduction: Scale of oral health outcomes for five-year-old children (SOHO-5) and early childhood oral 
health impact scale (ECOHIS) has been validated for Chilean population; however, there is no clarity which scale 
has a better performance and discriminant validity for caries. 
Objectives: The aim of this study was to compare SOHO-5 (parental version and child’s self-reports) and  
ECOHIS in a sample of Chilean preschoolers. 
Material and methods: 121 pairs were selected from the Pablo Neruda School in Curanilahue, Chile. Col-
lection of  dmft/DMFT indices, socio-demographic data, and application of  instruments were performed in 
the facilities of the school. Parents answered ECOHIS and SOHO-5p (parental version), and children answered  
SOHO-5c (child’s self-reports). Mann-Whitney U test and Spearman’s correlation coefficients were used for sta-
tistical analysis.
Results: SOHO-5p and ECOHIS were strongly correlated. Moreover, SOHO-5p and ECOHIS could discrimi-
nate between preschoolers with and without severe caries. In contrast, SOHO-5c did not correlated with  
SOHO-5p, nor ECOHIS. In addition, SOHO-5c could not distinguish between the presence and absence of severe 
caries among the sample. 
Conclusions: ECOHIS and SOHO-5p were both significantly correlated with OHRQoL among preschoolers. How-
ever, SOHO-5c did not correlate with any of the variables studied, nor with SOHO-p or ECOHIS. ECOHIS showed 
a greater discrimination with the oral health status of preschoolers, as measured by the presence of severe caries. 
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INTRODUCTION

Different standardized instruments have been deve-
loped and validated to measure oral health-related qual-
ity of  life (OHRQoL) [1-5]. OHRQoL is obtained from 

the analysis of responses of the individuals that contem-
plates different dimensions. Most of  these instruments 
applied are designed according to psychometric model, 
which is based on the ability of a subject to discern be-
tween stimuli of different intensity. For this, target ques-
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tions are generated that point to a specific stimulus, where 
the person then will respond through a scale of values, 
which will be subsequently ordered and analyzed [6-9]. 

Generally, OHRQoL instruments are specifically 
age-related, as oral health is strongly age-dependent [10]. 
Therefore, the  development of  instruments to assess 
the  impact of oral health on children’s quality of  life has 
been developed or adapted to this specific group [3, 5, 
10-12]. Among these, early childhood oral health im-
pact scale (ECOHIS) has been developed to be admin-
istered to parents and caregivers of  preschool children. 
This scale has been authorized in different countries  
and languages [3, 13-17] and has proven to provide val-
id and reliable information on the OHRQoL of preschool 
children [18]. Scale of oral health outcomes for five-year-
old children (SOHO-5) was developed based on evidence 
that children aged four to six years can reliably report qual-
ity of life on their own, where the preschool and the parent 
or caregiver answer the questions [5]. This scale has been 
also validated in different languages [19-23]. 

Even though both scales have been widely used, Bar-
bosa et al. concluded that there is a positive correlation 
between ECOHIS, SOHO-5 parents, and caries; how ever, 
SOHO-5 children did not correlate to any of the vari-
ables included [24]. Currently, ECOHIS and SOHO-5 
has been authenticated for Chilean population, although 
there is no clarity which of the scale has a better perfor-
mance and discriminant validity for caries. 

OBJECTIVES

Therefore, the  aim of  this study was to compare 
the SOHO-5 (parental version and child’s self-reports) 
and the ECOHIS in a sample of Chilean preschoolers. 

MATERIAL AND METHODS 

STUDY DESIGN AND PARTICIPANTS 

This was a  cross-sectional study, including 148 pre-
school children and their parents or caregivers from the 
Pablo Neruda E-776 School in Curanilahue, pro vince of 
Arauco, Chile. Illiterate parents, children with intellectual 
disability, uncooperative, or institutionali zed were excluded. 

SAMPLE SIZE CALCULATION 

The sample size was estimated for correlation be-
tween two quantitative variables considering a bilateral 
α of 0.05, β of 0.10, and a correlation of 0.3, as suggested 
by Barbosa et al. [24], providing in total 113 dyads. 

VARIABLES 

The following groups of  variables were considered 
from the preschooler: 

•  socio-demographic: sex (male/female), school grade (pre- 
kinder or kinder); all data were obtained from parents’ 
report; 

•  oral health: history of  caries of  permanent (decayed, 
missing, and filled tooth [DMFT] index) and prima-
ry teeth (decayed, missing, and filled tooth [dmft]) 
were documented according to the 5th edition of WHO 
guidelines [2]; severe caries was considered for three or 
more active decays; 

•  oral health-related quality of  life (OHRQoL): it was 
measured using the SOHO-5 validated in Chilean popu-
lation [23], which was answered by caregivers/ parents 
(parental version) and their child (child’s version), and 
the ECOHIS was answered by caregivers/parents [17]. 

ORAL HEALTH-RELATED QUALITY OF LIFE INSTRUMENTS 

SOHO-5: this instrument included child (SOHO-5c) 
and parent (SOHO-5p) version, both with seven items. 
The  child version addresses difficulty eating, drinking, 
speaking, playing, sleeping, and smiling due to den-
tal problems. Three response options were provided 
(no  =   0, a  little  =  1, a  lot  =   2) with the aid of a  face 
scale. For the parent version, five response options were 
provided (not at all   =   0, a  little  =  1, moderate  =  2, 
a lot  =  3, a great deal  =  4); a “don’t know” option was 
included, which was not scored. The total score ranged 
from 0 to 14 in the child version (SOHO-5c) and from  
0 to 28 in the parent version (SOHO-5p). 

ECOHIS: this scale, which was answered by a  par-
ent, had 13 items distributed between the  child impact 
(9 items) and family impact sections (4 items). The scores 
were calculated based on a five-point Likert scale, with re-
sponse options ranging from “never” (0 points) to “very 
often” (4 points), and a “don’t know” answer was includ-
ed, which was not scored. The child impact section scores 
ranged from 0 to 36, and the family impact section from  
0 to 16, with a total score ranging from 0 to 50 [23]. 

The total score of both instruments were calculated 
by the sum of codes for each item, where higher scores 
denoting a greater negative impact on quality of life. 

DATA COLLECTION 

Collection of  clinical and socio-demographic data, 
and the  application of  instruments were performed in 
the facilities of the school. 

A single-trained examiner interviewed each child indi-
vidually, without the presence of caregivers or other chil-
dren to prevent their influence on the  answers. Another 
single-trained examiner performed all clinical examina-
tions, with a help of assistant. All equipment was previously 
sterilized. During the exam, the child laid on a school table. 

The SOHO-5p and ECOHIS were self-administered 
to the parents/ caregivers during a parent-teacher meet-
ing arranged for the purpose of this study. 
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ETHICS 

This study was approved by the Research and Bio-
ethics Committee of  the  Universidad Bolivariana  
(No. 001/2020), and was conducted in full accordance 
with the  World Medical Association Declaration 
of Helsinki. 

All the  parents/caregivers agreed to participate by 
signing an  informed consent. The  survey was anony-
mous, and the information was used only for the purpos-
es of this research. 

STATISTICAL ANALYSIS 

Data were tabulated in an Excel spreadsheet (Micro-
soft Corp., USA). The analysis of data was made using 
STATA 12/SE (StataCorp, TX, USA). Descriptive sta-

tistics for distribution, mean, and standard deviation 
were made. Non-normal distribution was analyzed us-
ing Shapiro-Wilk test (p  <  0.001); thus, non-paramet-
ric tests were used. Spearman’s correlation coefficient 
was used to test the association between ECOHIS and 
SOHO-5 scores, as its dimensions, dmft index, and its 
components. Mann-Whitney U test was applied to as-
sess statistically significant differences in ECOHIS and 
SOHO-5 scores between the children with and without 
severe caries. Cohen’s d and r were calculated for effect 
size determination. Based on Cohen’s criteria, an  ef-
fect size  <   0.2 was a small, 0.2 to 0.7 was a moderate, 
and  >  0.7 was considered a large difference. For all cas-
es, statistical significance was set at p < 0.05. 

RESULTS 

The sample consisted of 121 dyads, characterized in 
Table 1. Correlations between the SOHO-5 and ECOHIS, 
and their dimensions, are shown in Table 2. 

A significant correlation was found between ECOHIS 
and teeth with caries (r  =  0.2732; p  =  0.0024), filled 
teeth (r = 0.2015; p = 0.0267), overall dmft (r = 0.3758; 
p < 0.001), and between the SOHO-5 parent and overall 
dmft (r 0.1808; p = 0.0472). Differences in the ECOHIS 
and SOHO-5 scores between children with and without 
severe caries are shown in Table 3. 

DISCUSSION 

In the present study, it was found that the SOHO-5p 
and ECOHIS were strongly correlated. Moreover, 
the  SOHO-5p and ECOHIS were able to discriminate 
between preschoolers with and without severe caries.  
In contrast, the  SOHO-5c was not correlated with the 
SOHO-5p, nor ECOHIS. In addition, the  SOHO-5c 
did not discriminate between the presence and absence 
of severe caries among the sample. 

We evaluated these two instruments’ discriminative 
validity, as they are the only ones that have been validat-
ed in Chilean Spanish preschoolers [17, 23]. It is import-

TABLE 1. Socio-demographic and clinical characteristics 
of children in SOHO-5 and ECOHIS

Parameter Female Male General 

Course (n) 

Pre-kinder 32 29 61

Kinder 30 30 60

dmft (mean ± SD)

Decay 3.04 ± 3.31 2.68 ± 2.65 2.87 ± 3.00

Missed 0.11 ± 0.37 0.02 ± 0.13 0.07 ± 0.28 

Filled 1.55 ± 2.30 2.05 ± 2.47 0.02 ± 0.27

DMFT (mean ± SD) 

Decay 0.06 ± 0.51 0.03 ± 0.18 0.05 ± 0.38

Missed 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

Filled 0.00 ± 0.00 0.05 ± 0.39 0.02 ± 0.27

SOHO-c (mean ± SD) 10.41 ± 3.10 9.76 ± 1.48 10.10 ± 2.46 

SOHO-p (mean ± SD) 7.65 ± 1.42 7.47 ± 0.91 7.56 ± 1.20 

ECOHIS (mean ± SD) 3.66 ± 6.28 4.64 ± 7.05 4.14 ± 6.66 

Severe caries (%) 37.10 35.59 36.36 

TABLE 2. Responses to SOHO-5p, SOHO-5c, and ECOHIS questionnaires

Factor SOHO-5 parent vs. ECOHIS 
r (p-value) 

SOHO-5 child vs. SOHO-5 parent 
r (p-value) 

SOHO-5 child vs. ECOHIS 
r (p-value) 

Difficulty eating 0.47 (< 0.001) 0.05 (0.54) 0.09 (0.35) 

Difficulty drinking 0.04 (0.66) 0.10 (0.26) 0.16 (0.07) 

Difficulty speaking 0.15 (0.09) –0.07 (0.47) 0.12 (0.17) 

Difficulty playing 0.20 (0.02) 0.17 (0.07) –0.05 (0.59) 

Difficulty sleeping 0.38 (< 0.001) 0.12 (0.20) 0.13 (0.14) 

Avoiding smiling (due to pain) 0.57 (< 0.001) –0.09 (0.31) –0.05 (0.56) 

Avoiding smiling (due to appearance) 0.31 (< 0.001) < 0.001 (0.99) 0.11 (0.23) 

Total score 0.65 (< 0.001) 0.08 (0.39) 0.05 (0.57) 
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ant to highlight that the Chilean versions of SOHO-5c 
as the  SOHO-5p and the  Chilean version of  ECOHIS 
reported a high Cronbach’s a. 

Regarding the inability of the SOHO-5c to discrimi-
nate between preschoolers with and without severe car-
ies, there are several issues. One reason may be due to 
the age of participants; in Chile, preschoolers generally 
range from 4 to 5 years old. It has been observed that 
only an initial understanding of time concept at the age 
of 5 is achieved, and these children experience difficul-
ties understanding health concepts, which could affect 
the  recall of  past events [26]. Another reason could 
be their social context, as more than 50% of the Pablo 
Neruda School preschooler caregivers did not accessed 
higher education, and in some cases, they only complet-
ed elementary school. It has been well-described that 

social background play a major role in the comprehen-
sion [27]. 

To our knowledge, this is the  second investigation 
that studied the  discriminate validity of  the  SOHO-5 
and ECOHIS, and similar results were obtained [24]. 
However, further research should include a wider popu-
lation of  preschoolers from different socio-economic 
backgrounds in order to determine the  discriminative 
properties of the SOHO-5c. In addition, Zaror et al. sug-
gested that the SOHO-5 would need more research in 
its reliability and interpretability [18]. The latter may be 
because previous studies did not analyze the SOHO-5c 
and SOHO-5p separately, whereas the  SOHO-5c may 
underscore its global reliability. 

The ECOHIS was the instrument with the strongest 
discriminative validity; it did not include preschoolers’ 

TABLE 3. Discriminative validity of SOHO-5 and ECOHIS according to the presence or absence of severe caries

Scale Without severe caries With severe caries p-value r Cohen’s d 

Mean (SD) Mean (SD) 

SOHO-5 child

Difficulty eating 1.34 (0.64) 1.31 (0.67) 0.68 -0.01 -0.03 

Difficulty drinking 1.21 (0.57) 1.18 (0.54) 0.80 -0.02 -0.05 

Difficulty speaking 1.21 (0.52) 1.09 (0.42) 0.08 -0.11 -0.24 

Difficulty playing 1.17 (0.50) 1.11 (0.44) 0.41 -0.05 -0.11 

Difficulty sleeping 1.23 (0.56) 1.06 (0.33) 0.05 -0.15 -0.34 

Avoiding smiling (due to pain) 2.88 (0.43) 2.84 (0.48) 0.52 -0.04 -0.10 

Avoiding smiling (due to appearance) 1.22 (0.58) 1.20 (0.59) 0.70 -0.01 -0.03 

Total score 10.26 (9.67) 9.82 (9.15) 0.21 -0.08 -0.18 

SOHO-5 parent 

Difficulty eating 1.19 (0.40) 1.27 (0.50) 0.44 0.08 0.18 

Difficulty drinking 1.08 (0.31) 1.11 (0.49) 0.93 0.04 0.09 

Difficulty speaking 1.01 (0.11) 1.07 (0.25) 0.10 0.14 0.31 

Difficulty playing 1.01 (0.11) 1.14 (0.23) 0.005 0.25 0.55 

Difficulty sleeping 1.02 (0.16) 1.14 (0.35) 0.02 0.21 0.45 

Avoiding smiling (due to pain) 1.03 (0.23) 1.02 (0.24) 0.95 0.01 0.01 

Avoiding smiling (due to appearance) 1.05 (0.22) 1.09 (0.25) 0.41 0.07 0.16 

Total score 7.40 (0.92) 7.84 (7.35) 0.12 0.17 0.37 

ECOHIS 

Child impact section 

Symptoms 0.52 (0.32) 0.93 (0.49) 0.04 0.19 0.42 

Function 1.25 (2.26) 2.32 (2.62) 0.002 0.20 0.45 

Psychological 0.42 (1.29) 0.68 (1.62) 0.16 0.09 0.19 

Child self-image/social interaction 0.19 (0.81) 0.22 (0.77) 0.39 0.02 0.04 

Family impact section 

Parental distress 0.42 (1.06) 0.66 (1.42) 0.35 0.09 0.20 

Family function 0.48 (1.01) 0.84 (1.31) 0.05 0.15 0.32 

Total score 3.27 (6.14) 5.66 (7.31) 0.005 0.17 0.37 
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participation, was user-friendly, with only 13 items. 
Moreover, the ECOHIS presented higher values regard-
ing EMPRO (evaluating the  measurement of  patient‐ 
reported outcomes) tool in overall score, conceptual and 
measurement model, reliability, validity, and interpretabil-
ity among OHRQoL instruments for preschoolers [18]. 
These features may be of relevance while choosing a tool 
for future OHRQoL research. 

These significant results were based on statistics, 
which did not always assure a clinical relevance criterion. 
In fact, effect sizes for the ECOHIS/SOHO-5 and caries 
were small to moderate, but there was no large difference. 
Moreover, only total score for the ECOHIS showed a no-
ticeable difference between the children with and with-
out severe caries, but this was lesser than 3 points. 

Among the  limitations of  the study is that we used 
dmft index instead of ICDAS, which does not measure 
the extension or severity of  the  lesion itself. Therefore, 
a patient classified as severe caries may have had 4 car-
ries but with a scarce compromise, or a patient classified 
as no severe caries but with 2 active caries with a large 
compromise of  the  teeth involved. Another limitation 
is that the sample corresponded to a public school and 
most parents had a low household income; these two as-
pects were related with lower neuro-psychological ma-
turity [27]. 

Among the  application of  this research in Chile is 
that the ECOHIS could be used by nursery teachers in 
caregivers to identify preschoolers that need dental care 
for prompting timely dental treatment. Although its 
acceptability by non-dental professionals has not been 
evaluated yet. 

CONCLUSIONS 

The ECOHIS and SOHO-5p were both significantly 
correlated with OHRQoL among preschoolers. Neverthe-
less, the SOHO-5c did not correlate with any of the vari-
ables studied, nor with the SOHO-p or ECOHIS. 

The ECOHIS showed a greater discrimination with 
the  oral health status of  preschoolers, as measured by 
the presence of severe caries. 
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