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Abstract

Background: Early childhood caries (ECC) is prevalent in Thailand, but no appropriate tool has been available to
measure its impact on children’s quality of life. This study translated the Early Childhood Oral Health Impact Scale
(ECOHIS), a widely used proxy-reported questionnaire developed in the United States for measuring the oral health-
related quality of life of preschool children and their families, into Thai (Th-ECOHIS). The scale’s psychometric proper-
ties were investigated in Thai caregivers and their children.

Methods: Cultural adaptation for the scale development within the Thai context was processed using forward-back-
ward translation by experts. A face and content validation was conducted among 20 Thai caregivers to attain the

final Th-ECOHIS. Psychometric testing was done on 3-year-old child-caregiver pairs in Bangkok using the interviewer-
administered mode. Children’s oral health was determined by caries experience (decayed, missing and filled primary
teeth, dmft) and treatment need. The caregivers answered the Th-ECOHIS and global questions regarding their per-
ception of the children’s oral health. Across-items reliability was assessed by internal consistency using the Cronbach’s
alpha coefficient. Test-retest reliability was managed at a 2-week interval in 10% of the sample using the intraclass
correlation coefficient calculated by two-way analysis of variance. The discriminant validity was tested by the relation-
ship between the severity of dental caries, treatment need and Th-ECOHIS scores, using the Kruskal-Wallis test.

Results: A total of 214 child-caregiver pairs participated. Twenty-two percent had ECC (dmft 1-3) and 17.3% had
severe ECC (dmft 4 or higher) with mean (SD) dmft 1.63 (2.92). All items in the original ECOHIS were retained in the
Thai version. The test-retest reliability of Th-ECOHIS was 0.87; internal consistency was 0.85; the total Th-ECOHIS scores
were significantly correlated with the global rating of oral health question (r=0.604). Th-ECOHIS scores in both child
and family impact sections and the total were significantly associated with the severity of caries (p < 0.001) and treat-
ment need (p< 0.001).

Conclusions: Th-ECOHIS demonstrated good reliability and validity. It could be used on caregivers to assess the
impacts of ECC on quality of life of Thai pre-school children and compared to other countries.

Keywords: Oral health-related quality of life, Early childhood Oral health impact scale, Early childhood caries,
Preschool children, Validation
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clinical indicators such as the prevalence and number
of decayed, missing, and filled teeth (dmft). According
to a recent systematic review, worldwide prevalence
of ECC ranged from 23 to 90% [1]. Seventy percent of
included countries reported a prevalence of ECC in
5-year-old children higher than 50%.

A variety of attempts have been made to demonstrate
the negative impacts of ECC. Objective parameters,
such as a child’s body weight and height, restricted
growth, and future dentition problems, have been
shown as evidence of the impact [2—-6]. However, these
objective parameters have had little influence in getting
caretakers of ECC-susceptible children to give priority
to preventive practices. Subjective assessments related
to pain, school performance, and restriction of family
function have also later demonstrated the impact of
ECC[7,8].

Preschool children could be subjected to oral discom-
fort from various origins: teething pain [9], traumatic
dental injury [10], oral ulceration [11] and caries-related
conditions [12, 13]; most have been reported to impair
children’s quality of life. The measurement of oral health-
related quality of life (OHRQoL) of children is recognized
as the integration of many aspects including physical,
psychological, social, and functional dimensions [7, 8,
14-16]. These aspects cannot be assessed easily by objec-
tive indicators. Instead, comprehensive multidimensional
and subjective evaluations are needed to capture the
effects of ECC on these dimensions. Subjective assess-
ment of young children is difficult due to their level of
cognitive function [17, 18], yet it is necessary. To evaluate
a young child’s quality of life, family and caretakers are
vital because they are able to perceive the child’s needs
and are aware of problems in fulfilling those needs. They
can also speak up for young children who may not be able
to do so for themselves [7]. Furthermore, they may be
indirectly affected by a child’s oral health problems [7].

The Early Childhood Oral Health Impact Scale (ECO-
HIS) was developed in the United States by Pahel and
colleagues and published in 2007 [8]. It specifically meas-
ures the impact of ECC on a preschool child’s quality of
life. It was designed to assess a child’s oral function, social
function, and psychological performance, as well as the
indirect effects of ECC on family distress and function.
To overcome the limitations of a young child’s ability to
express thoughts and respond to questions, the ECOHIS
focuses on the perception of parents or main caregiv-
ers. It has been translated into several languages and
cross-culturally adapted for many countries worldwide,
including France, China (Hong Kong), Turkey, Brazil,
Venezuela, Lithuania, Iran, Malaysia, Saudi Arabia, Chile,
Germany and Madagascar [19-31]. All translations have
exhibited a high degree of reliability and validity [19-31].
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The ECOHIS has become a widely used tool for showing
the impact of ECC on a child’s quality of life.

Dental caries in preschool children has been a health
problem in Thailand for many years [32, 33]. Several
strategies have been implemented to lower the preva-
lence of ECC, but two consecutive National Oral Health
Surveys (NOHS) at a 5-year interval revealed that the
prevalence remained high [32, 33]. Raising awareness of
the impact of ECC on children in terms of parents’ per-
ceptions would be essential to help design more effec-
tive and suitable preventive strategies and interventions.
Studies from many parts of the world have used ECOHIS
as a tool and confirmed the negative impact of ECC on
quality of life [34]. However, not one tool in the Thai lan-
guage was available to assess OHRQoL in young children.
A recent systematic review of the advantages of available
instruments for OHRQoL measurement also found that
ECOHIS was the most robust tool suitable for preschool
children [35]. Therefore, this study aimed to translate the
ECOHIS into the Thai language and validate the Thai ver-
sion of the ECOHIS (Th-ECOHIS).

Methods

The study protocol was approved by the Ethical Review
Committee for Research in Human Subjects, Thai-
land Ministry of Public Health. Written informed consent
was obtained from primary caregivers for their participa-
tion in the study. The process of developing a Thai ver-
sion of the ECOHIS consisted of two main phases: 1)
translation, face and content validation, 2) psychometric
testing (Fig. 1).

Translation, face and content validation phase

The translation and cross-cultural adaptation process of
the original ECOHIS [8] into the Thai version followed
international standards for the development of new lin-
guistic versions [36, 37]. The original English version of
ECOHIS was translated into Thai by two dentists with
high English proficiency. Content validation to ensure
equivalency to the original version was conducted by a
committee of English-proficient Thai specialists in pedi-
atric dentistry and public health who were familiar with
a quality-of-life assessment. Each questionnaire item
was reviewed and discussed in terms of its concept being
consistent with the original version until a first draft of
the Thai version was reached.

Face validation of the first draft of Th-ECOHIS was
conducted in a convenience sample of 20 Thai primary
caregivers of kindergarten children in a Bangkok sub-
urb. After a questionnaire interview, all participants were
invited to discuss the clarity and comprehensibility of
each questionnaire item, the logic and relevance of the
order of the items, and the understandability of the rating



Leelataweewud et al. BMC Oral Health (2021) 21:64 Page 3 of 11

Original ECOHIS

\/

Back-Translated
Version-ECOHIS

A

Th-ECOHIS

Fig. 1 Translation, face and content validation process, and psychometric investigation
.




Leelataweewud et al. BMC Oral Health (2021) 21:64

scale for answers. The committee did another review to
improve each item using all comments from the face vali-
dation to produce the second draft of Th-ECOHIS.

The second draft was then blind-backward translated
by a bilingual dentist who was a native speaker of both
Thai and English. The committee compared the back-
translated ECOHIS with the original version. The dif-
ferences found between the two versions were minor;
the translated version was consistent with the original
version, item by item. The working group reconsidered,
reviewed all the details and finalized a Thai version of
ECOHIS.

Psychometric testing phase
In order to evaluate reliability and validity of the Th-
ECOHIS, a psychometric testing phase was conducted.

Sampling

The sample size for psychometric testing was calculated
according to internal consistency for Cronbach’s alpha
using Bonnett’s formula [38] for 13 question items. The
required level and planning value for Cronbach’s alpha
were set at 0.70, and 0.80, respectively, based on a previ-
ous study [26] against a two-sided alternative at a =0.05
with power of 90%. With a 20% dropout rate, at least 176
subjects were required for the study. The sample size for
test-retest reliability was set using an estimated sample
size table calculated from a well-received formula pro-
posed by Walter et al. [39]. The acceptable reliability and
expected reliability were set at 0.7 and 0.9, respectively, at
a=0.05 and f=0.2. The minimum required sample size
was 19. With a 10% dropout rate, 21 subjects, approxi-
mately 10% of participants, were invited for test-retest
reliability.

This phase was conducted in a subset of Bangkok sam-
ples of the 7th Thailand NOHS [33] where a systematic
sampling design was deployed using districts based on
urban and suburban zoning and subsequently, subdis-
tricts as a sampling unit. Our study randomly selected
one subdistrict from the designated subdistricts. The
total sample of child-caregiver pairs in three randomly
selected kindergartens in the specified subdistrict were
simultaneously invited into this study along with the 7th
Thailand NOHS recruitment. To be included, the child
had to be 36 to 48 months of age and able to cooperate for
a dental caries examination. The proxy respondent had to
be a parent or main caregiver who took primary respon-
sibility for the child, and literate in the Thai language.
The only exclusion criterion was inability to complete the
interview session. The schools were asked to arrange par-
ticipant interview sessions around the designated time
for student pick-up.
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Questionnaire

The Th-ECOHIS questionnaire had two main parts
containing a total of 13 items, as did the original. Nine
items measured the impact of ECC on a child in four
aspects: symptoms (1 item), function (4 items), emo-
tional well-being (2 items), and self-image and social
interaction (2 items). The other four items evaluated
the impact on the family in two aspects: parental dis-
tress (2 items) and family function (2 items). Questions
required parents or caregivers to recall how often they
had observed their child and family encountering situ-
ations involving their child’s oral health since the child
was born. Responses were formatted in a simple five-
point Likert-type scale, with answers ranging from
Never (0) to Very Often (4); a response of Don’t Know
was an alternative response.

To evaluate the convergent validity of the Th-ECOHIS
questionnaire, one global oral health rating question
was added to the questionnaire: “In general, how would
you rate the dental health of your child?” The response
codes were 1=excellent, 2=very good, 3=good,
4 = fair, and 5 =poor. Our study hypothesized that chil-
dren whose general oral health was rated as poor would
get high scores on both parts of the Th-ECOHIS.

Data collection

The main caregivers were interviewed using the struc-
tured Th-ECOHIS questionnaire by one interviewer
and asked to provide demographic information. To
avoid bias, the interviewer read the questions to the
participants without explaining any of the questions
or elaborating on any of the responses. For the rating
scale, participants were shown a series of scale cards
and asked to choose their response from the ones on
the cards; their responses were then recorded by the
interviewer. After 2weeks, 10% of the caregivers were
invited to a second interview at which they were asked
the same questions.

The child’s weight and height were measured as gen-
eral health indicators. The oral health status of each
child was indicated by the dental caries experience
index and dental treatment need adopted from the
7th Thailand NOHS [33]. It was conducted by trained
and calibrated examiners based on the World Health
Organization basic criteria for the visual assessment of
dental caries. The dental caries status of each child was
classified into three groups by the number of decayed,
missing, and filled teeth (dmft index): caries free; ECC
(dmft 1 to 3); and severe ECC (dmft 4 or higher). The
treatment needs were classified into three categories:
no treatment need, need for restoration, and need for
pulp treatment and / or extraction.
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Data analyses

The Th-ECOHIS scores were calculated as a simple
sum of the response codes for the child impact sec-
tion, family impact section, and overall questionnaire.
The Don’'t Know response was recoded as a missing
value. Our study managed the missing response by
adapting the method proposed in the original version
[8]. For subjects with up to two missing responses on
the child impact section or one missing response on
the family impact section, a score for the missing item
was imputed as a median score of the remaining items
for that section. Participants with more than two miss-
ing child items and one missing family item would be
excluded from the analysis. The psychometric testing of
the Th-ECOHIS was analyzed by assessing its internal
consistency and test—retest reliability, as well as its con-
vergent and discriminant validity.

The child impact section, family impact section, and
overall questionnaire were assessed for internal reli-
ability, using Cronbach’s alpha coefficient. The test—retest
reliability was assessed using the intraclass correlation
coefficient (ICC) calculated by a two-way analysis of
variance. The convergent validity was determined by
computing the Spearman’s rank-order correlations of
the responses to the global question and each of the Th-
ECOHIS sections and overall scores. The discriminant
validity was tested by the Kruskal-Wallis test to compare
the scores of the child impact section, family impact sec-
tion, and overall questionnaire among children with dif-
ferent severities of caries experience and treatment need.
The SPSS statistical package version 17 was used for data
analysis. The level of statistical significance is set at a
p-value <0.05.

Results

Translation, face and content validation phase

All 13 items in the original ECOHIS were translated
into Thai, incorporating cross-cultural concerns with
an awareness of the lexical gaps between Thai and Eng-
lish. The translation was processed based on conceptual
equivalence rather than linguistic/literal equivalence.
Two translated copies from the blind parallel transla-
tion were compared and merged. The committee review
for content equivalence adjusted the word difficulty
which has many variations in Thai when used in differ-
ent contexts; for instance, the English phrase “difficulty
pronouncing” was translated as “speech sound errors” in
Thai, and the English phrase “difficulty eating” was trans-
lated as “pain when chewing” in Thai.

The 20 participating primary caregivers in face valida-
tion process were 16 mothers, 2 fathers and 2 relatives of
kindergarten children with a mean age (SD) of 42.7 (7.4)
months. All questions appeared to be well understood
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and none received a “Don’t know” response. Comments
from the participants and interviewers during face vali-
dation suggested question sequence changes to smooth
the transition between questions for better flow and to
promote recalls.

All 13 questions from the original ECOHIS were
kept in the Thai version. The sequence of questions was
adjusted. The psychological section, oral problems caus-
ing irritability or frustration and sleep problem, was
moved to after the child symptom section because the
section concerned child’s suffering that could be most
noticeable. The functional section, the question involving
“missing school” was moved to be the first in the section
because school attendance is given priority in the Thai
culture and would be the most memorable and easiest to
recall.

Psychometric testing phase

A total of 240 child-caregiver pairs were recruited, and
214 pairs completed the data for analysis. Sixteen pairs
were excluded because their caregivers had limited
time to complete the Th-ECOHIS questionnaire. Of the
214 remaining caregivers, 65.4% (n=140) were moth-
ers, 75.2% (n=161) were from families with an average
income, and 97.6% were Buddhists. All children were
healthy, most had weight (88.3%) and height (92%) appro-
priate to their age (2SD) [40]. The mean (SD) age of the
children was 42.93 (2.86) months, ranging from 36 to
48 months. Of the 214 children, 50% were boys, 60.7%
were caries-free and 17.3% had severe ECC (dmft 4 or
higher). The mean (SD) dmft score was 1.63 (2.92). The
demographic information of the children and their proxy
respondents is shown in Table 1.

All of the proxy respondents completed the question-
naires with no blank items and no more than one “Don’t
know” response item for each child. The distribution of
the proxy responses to the Th-ECOHIS items related to
a child’s oral health problems is shown in Table 2, and
the descriptive distribution by section is summarized in
Table 3. The maximum scores of the Th-ECOHIS were
27 of 36 in the child impact section and 12 of 16 in the
family impact section. The ceiling effect was negligible
for each item and for the total score. Two respondents
answered “Don’t know” to the item “child avoided talk-
ing, and two respondents answered "Don’t Know" to the
item “family member felt guilty”

Discussion

The original ECOHIS aimed to assess the impact of both
oral health problems and related treatment experiences
on the quality of life of preschool children and their fami-
lies [8]. This study is the first attempt to deploy a valid
cross-cultural instrument that has been used effectively
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Table 1 Demographic data of children and proxy respondents
Total Caries free ECC (dmft 1-3) Severe (dmft >4) p-value*
Number of child-caregiver pairs, n (%) 214 (100%) 130 (60.7%) 47 (22.0%) 37(17.3%)
Child demographic data
Gender 0.389
Male 107 (50.0) 64 (49.2) 21 (44.7) 22 (59.5)
Female 107 (50.0) 66 (50.8) 26 (55.3) 15 (40.5)
Mean age (month)(SD) 4293 (2.86) 42,98 (2.84) 4294 (2.93) 42.70(2.92) 0.870
Min - Max 36-48 38-48 38-48 37-48
Proxy demographic data
Relationship to the child
Mother 140 (65.4) 88 (67.0) 30 (63.8) 22 (59.5) 0449
Father 47 (22.0) 24.(18.5) 11(234) 12 (324)
Others 27 (12.6) 18(13.8) 6(12.8) 3(8.1)
Monthly family income? 0.043
Low income (< 20,000 bath) 38(17.7) 19 (14.6) 15(31.9) 4(10.8)
Average income (20,000-50,000 bath) 161 (75.2) 100 (76.9) 31 (66.0) 30(81.1)
High income (> 50,000 bath) 15(7.01) 11 (8.5) 1(2.1) 3(8.1)

*Comparison among caries free, ECC and severe ECC group

2 According to The National Statistics Office household income survey (by type of occupation) in Bangkok 2011 [41]

in many countries worldwide to measure OHRQoL of
preschool children in Thailand. ECOHIS focuses on the
impact of ECC, which has been a major health problem
in Thai preschoolers. The most recent NOHS in Thailand
in 2017 revealed that the prevalence of ECC was 52.9% in
3-year-olds and 75.6% in 5-year-olds [32]. An assessment
of the impact of these oral health problems on children’s
quality of life has never been conducted. The ECOHIS
has been adapted for use in some Asian populations with
a similar ECC situation as in Thailand [22, 25]. The Thai
version of ECOHIS was developed from the original ver-
sion following the standard cross-cultural adaption pro-
cess [36, 37]. All 13 items of the original ECOHIS were
retained, and thus the Th-ECOHIS could be employed
in cross-national comparisons. However, some minor
revisions were made to be more applicable for the Thai
context.

The original version of the ECOHIS was developed as a
self-completed questionnaire by proxy [8]. Although the
Th-ECOHIS kept the original context, it was interviewer-
administered in this study. The interview approach was
considered suitable for the studied population because
it is a personal approach, ensures full return rates, less-
ens the possibility of missing data, and is non-literacy
dependent. Although the literacy rate of working-age
adults in Thailand is about 82%, the literacy rates of
females and older persons are lower, at 78 and 52%,
respectively [42]. One third of Thai adults aged 25 to
50vyears are not fond of reading [42]. This was confirmed
during the face validation process, when the mode of

administration was discussed; the participants preferred
the interviewing mode because they felt it would help
them focus on the questions and process them better.
Both self- and interviewer-administered Brazilian ver-
sions of ECOHIS were shown to have similar levels of
reliability and validity and psychometric findings [30].
Studies using other OHRQoL instruments have demon-
strated that the mode of administration does not affect
the performance of the measure [43, 44]. However, self-
administration has more advantages in terms of lower
cost, the preservation of participants’ anonymity and
autonomy, avoidance of interviewer bias, and availability
for a large number of samples. The Th-ECOHIS ques-
tionnaire in self-completed mode should be tested in
future studies.

Most of the caregivers who participated in this study
were able to rate their children’s and family’s experience
as asked in the Th-ECOHIS. The fact that there were only
four responses of “Don’t Know” (1%) implies that only
few caregivers had underestimated the effects of ECC.
There were no blank responses in our study because the
interview-administration mode encouraged respond-
ents to answer each question. Approximately one half of
caregivers reported at least one impact on either their
children or families, or both (Th-ECOHIS score>0).
The ceiling Th-ECOHIS score of each section was not
detected, and this was consistent with other validation
studies [8, 21, 22, 24, 29]. Regarding the floor effect, our
study showed a higher rate in the child impact section
than did the original study [8]; it is possibly contributed
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Table 2 Distribution of the proxy responses to the Th-ECOHIS items related to child’s oral health problems
Total (%) Affected

Never - Don’t know
(%) Hardly ever Occasionally  Often Very often (%)
n(%) n(%) n(%) n(%)
Child impacts
How often has your child had pain in teeth, mouth or jaws?
157 (73.3) 57(26.7) 0(0)
25(11.7) 24(11.2) 7(3.3) 1(0.5)
How often has your child............. because of dental problems or dental treatments?
had difficulty drinking hot ~ 200(93.5) 14(6.5) 0(0)
or cold beverages 7(3.2) 3(1.4) 3(1.4) 1(0.5)
had difficulty eating some  178(83.2) 36(16.8) 0(0)
foods 14(6.5) 10(4.7) 8(3.7) 4(1.9)
had difficulty pronouncing  193(90.2) 21(9.8) 0(0)
any words 3(1.4) 7(3.3) 9(4.2) 2(0.9)
Missed preschool, daycare ~ 204(95.3) 10(4.7) 0(0)
or school 4(1.9) 3(1.4) 3(1.4) 0(0)
183(85.5) 31(14.5) 0(0)
had trouble sleeping
16(7.5) 11(5.1) 4(1.9) 0(0)
159(74.3) 55(25.7) 0(0)
been irritable or frustrated
26(12.1) 22(10.3) 7(3.3) 0(0)
) . ] 204(95.3) 10(4.7) 0(0)
avoid smiling or laughing
7(3.3) 1(0.5) 2(0.9) 0(0)
206(96.3) 6(2.8) 2(0.9)
avoid talking
2(0.9) 1(0.5) 3(1.4) 0(0)

Family impacts

How often have you or another family member.....because of your child’s dental problems or treatment?

130(60.7) 84(39.3) 0(0)
been upset
22(10.3) 28(13.1) 34(15.9) 0(0)
127(59.3) 85(39.7) 2(1.0)
felt guilty
19(8.9) 26(12.1) 36(16.8) 4(1.9)
194(90.7 10(9.3 0(0
take time off from work ©0.9) ©3) )
11(5.1) 4(1.9) 5(2.3) 0(0)
How often has your child had dental problems or dental treatment that had a financial impact on your family?
193(90.2) 11(9.8) 0(0)
7(3.3) 9(4.2) 4(1.9) 1(0.5)

from the lower percentage of affected children in this
study. The participants recruited in this study were lim-
ited to 3-year-olds, whereas the original study included
samples of 5-year-olds [8]. The younger age group could

have been less affected by ECC, with a lower level of
severity causing fewer symptoms and less impairment
than the older age group could have. However, the three
most common problems reported in the child impact
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Table 3 Descriptive distribution of the Th- ECOHIS by sections
Impacts Number Possible range Range Floor effect Affected Mean (SD) Median IQR
of items (Yscore=0) response (%)
Child impact section 9 0-36 0-27 63.1 369 2.05 (3.94) 0(3)
Child symptoms 1 0-4 0-4 733 26.7 0.46 (0.853) 0(1)
Child function 4 0-16 0-12 771 229 0.80 (1.926) 0(0)
Child psychology 2 0-8 0-6 72.0 280 0.66 (1.307) 0(1)
Self-image and social 2 0-8 0-6 939 6.1 0.13 (0.693) 0(0)
interaction
Family impact section 4 0-16 0-12 53.7 46.3 2.10(2.783) 0(4)
Parental distress 2 0-8 0-6 55.1 449 1.75 (2.264) 0(4)
Family function 2 0-8 0-6 85.5 14.5 0.35(1.018) 0(0)
All sections 13 0-52 0-39 449 55.1 4.15 (5.980) 2(6)

section, pain, irritation and frustration, and eating diffi-
culty, were similar to those reported in the original ver-
sion [8] and in other countries with different cultures
[22, 26, 30]. Apparently, children’s physical complaints,
psychological effects and limited routine function were
more easily detected by parents than were children’s
social effects. In the family impact section, as in some
other studies [8, 22, 26, 30], the most frequent feelings of
caregivers were guilt and being upset. Although dental
insurance is not available in Thailand, most simple dental
services are provided free of charge for children younger
than 12years; only 10% of caregivers reported experienc-
ing a financial impact on their family.

The reliability assessment of the Th-ECOHIS dem-
onstrated an excellent result similar to the original ver-
sion and previous studies. The test—retest analysis that
was conducted over a period of 2weeks revealed good
agreement (0.87), indicating that the Th-ECOHIS ques-
tionnaire was able to yield stability of the scores when
administered at two different times. The ICC value was
similar to that reported for the original English, German,
and Farsi versions of the ECOHIS (0.84, 0.81, and 0.82,
respectively) [8, 19, 21].

Regarding the consistency of results across items
within questionnaire, the overall Cronbach’s alpha value
was 0.85, demonstrating good internal reliability of the
Th-ECOHIS. This value was slightly lower than that
reported for the original English [8] and German ver-
sions [19] but was within the same range reported for
the Arabic, Brazilian, Lithuanian, and Malay versions
[21, 22, 24, 30]. Comparing the internal consistency of
the child impact section and the family impact section,
the Cronbach’s alpha coefficient in the family impact sec-
tion (0.71) was lower than that in the child impact sec-
tion (0.84). This was similar to previous studies in which
the internal consistency in the child impact section and
the family impact section ranging from 0.74 to 0.92 and
0.59 to 0.85, respectively [8, 19-31]. The smaller num-
ber of items in the family impact section in Th-ECOHIS

might have been one of the factors influencing this lower
consistency.

To assess validity of the Th-ECOHIS, convergent and
discriminant analyses were conducted. Both analyses
showed that the Th-ECOHIS had good validity. Our
study used the global measure of oral health to assess the
convergent validity of the Th-ECOHIS. This measure is
commonly used as a subjective indicator and has been
shown to highly correlate with the clinical oral health
status [45]. The Th-ECOHIS showed a moderate correla-
tion with the global measure of oral health. The correla-
tion of our finding was higher than in the original version
[8] and was comparable to the Turkish and Brazilian ver-
sions [29, 30]. This finding showed that parents who per-
ceived their children’s oral health as poor tended to have
a higher ECOHIS score.

In the discriminant validity analysis, our study com-
pared the Th-ECOHIS scores among children with dif-
ferent caries status and treatment needs. The results
clearly suggested the Th-ECOHIS score could be a valid
indicator of compromised quality of life of children for
different severity of caries and treatment needs. Chil-
dren with a more severe caries category and treatment
need had higher scores in both total and sub-sections.
Other studies found that the treatment needs showing
an effect on children’s quality of life were those related
to pulpal involvement and pain [31, 46]; however, in our
study, even non-pulpal-involved treatment need showed
an effect on children’s OHRQoL. This also implied that
parental responses are reliable for assessment of their
child’s quality of life based on the child’s oral health. It
was also noted that the ECOHIS scores were reported
for the child and family impact sections even in caries-
free children. ECOHIS might be able to detect other oral
problems not limited to dental caries.

Most studies of translated versions of the ECOHIS
focused on a mixed-age group of preschoolers [19-31],
while the original focused on only 5-year-olds [8]. Our
study concentrated on 3-year-olds, the youngest group
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included in the NOHS and also targeted for early inter-
vention in health policy. Two recent consecutive Thai
NOHSs have shown high ECC prevalence in this age
group [25, 26], approximately 53% with mean dmft of
2.8 in the country and 49.5% with dmft of 2.6 in Bang-
kok. Assessment of OHRQoL in this age group was
scarce and deserves more attention. The ECOHIS score
could be a simple subjective indicator of their quality
of life. However, validation in the younger age group
with relatively lower oral problems might raise some
concerns regarding possible less relevant question
items or poor responses by the proxies. In our study,
full response from caregivers was achieved through
the design of the interview-administered question-
naire; thus, the age group of the children should not
have affected the validity and reliability of the instru-
ment. On the other hand, it might affect the magnitude
of the impact of oral health problems. The ECOHIS was
proved valid for this particular age group.

It should be noted that the study was carried out in a
specific group of children in the capital city from homo-
geneous socioeconomic status, middle-income families.
In addition, we limited the socio-demographic charac-
teristics of caregivers with respect to their relationship
to the child and monthly income per household; age
and level of education of caregivers were not collected.
Further studies in different age groups and with a diver-
sity of background would help strengthen our results.
Future studies would also find it noteworthy to include
more general health parameters such as perceived gen-
eral health, general health behaviors, children’s weight,
and height for convergent validity testing of this scale.
However, those parameters at this young age with lim-
ited ECC severity might not show a correlation with or
an impact on OHRQoL as in this study, all child samples
were healthy with normal weight and height, and no any
growth alteration was detected.

It could also be a limitation in this study that classical
test theory (CTT) was used for psychometric testing of
the scale, similar to what has been used in many previ-
ous studies [19-31]. All versions have kept all items as
in the original. This would be useful in across-countries
comparison of children's OHRQoL measured by differ-
ent versions of the ECOHIS. The CTT treats all ques-
tions equally, which contributes to simplicity in analysis
and familiarity in dentistry. However, it would be use-
ful to further analyze the translated version using item
response theory (IRT) such as Rasch analysis [47, 48].
This would help detect any misfit items considered for
modification or shortening the scale to customize it spe-
cifically for the Thai population.

This patient-based outcome measure will be a very use-
ful parameter in demonstrating compromised quality
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of life in variety groups of preschool children. It could
be incorporated into the National Oral Health Survey.
Hlustrating the deleterious effects of ECC would raise
awareness in parents and families of the need for car-
ies prevention. It could help improve communication
among dentists, patients and policy makers. Future stud-
ies on responsiveness of the Th-ECOHIS would be neces-
sary prior to applying the tool as a metric parameter to
evaluate various intervention programs for ECC-affected
children.

Conclusion

The overall psychometric evaluation of the Th-ECOHIS
was demonstrated to be valid and reliable for evaluat-
ing the impact of oral health problems on the quality of
life of Thai preschool children and their families. The
Th-ECOHIS can be used worldwide in cross-cultural
comparisons with other language-translated ECOHIS
studies.
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