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Objective. The primary objective of the study was
to translate and evaluate the psychometric proper-
ties of the Pediatric Quality of Life Inventory™
(PedsQL™) Oral Health Scale in over 1000 Ira-
nian children.

Methods. A standard forward and backward trans-
lation procedure was used to convert the US Eng-
lish dialect version of the PedsQL™ Oral Health
Scale into the Iranian language (Persian). The Ira-
nian version of the PedsQL™ Oral Health Scale,
in combination with the PedsQL™ 4.0 Generic
Core Scales, was then subsequently administered
to 1053 Iranian children and 1026 parents. The
reliability of the PedsQL™ Oral Health Scale was
evaluated using internal consistency and test-ret-
est methods. Known-groups discriminant validity,
exploratory factor analysis (EFA) of the Oral

Health and the four Generic Core Scales com-
bined, and confirmatory factor analysis (CFA) of
the Oral Health Scale alone were conducted. The
Benjamini-Hochberg procedure was used to cor-
rect P-values for multiple comparisons.

Results. Good to excellent internal consistency
and test-retest reliabilities were demonstrated.
The PedsQL™ Oral Health Scale demonstrated
discriminant validity for subgroups of children
across different decayed, missing and filled teeth
(DMFT) index categories and gender. The EFA
supported the a priori factor model of the com-
bined five scales. The CFA analysis confirmed the
unidimensional factor structure of the Oral
Health Scale.

Conclusions. The PedsQL™ Oral Health Scale
demonstrated excellent psychometric properties in
combination with the PedsQL™ 4.0 Generic Core
Scales. These five scales combined can be utilized
to assess the multidimensional oral-health-related
quality of life of Iranian children.

Introduction

Oral health is an integral part of general
health' and can affect an individual’s life in
areas such as language, social, physical and
emotional functioning®>. Further, oral diseases
can cause serious long-term problems regard-
ing both social (e.g., socializing, self-esteem)
and physical (e.g., heart disease) health®.
Despite considerable improvements in the oral
health of people worldwide, oral health prob-
lems still persist both in developed and in
developing countries’. Further, the assessment
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of oral health status in children and adoles-
cents can be seen as particularly crucial given
that poor oral health can cause negative effects
on learning abilities, growth, socialization and
normal daily activities in children'®.

It is no surprise that previous research has
shown that a child’s oral health can have a
significant impact on his or her overall qual-
ity of life. Quality of life has been defined by
the World Health Organization (WHO) as ‘an
individual’s perception of their position in life
in the context of the culture and value sys-
tems in which they live and in relation to
their goals, expectations, standards, and con-
cerns’''. Recently, the WHO has stressed the
importance of including oral health in the
conceptualization of general health®.
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Based on these recommendations, a large
body of literature has emerged that is dedi-
cated exclusively to the quantification of oral
health and its impact on health-related qual-
ity of life (HRQoL), or oral-health-related
quality of life (OHRQoL). Although there are
several oral-specific health status measures'?,
there are few measures that are designed spe-
cifically to assess OHRQoL among child popu-
lations'?>. Furthermore, existing measures
focus more on the oral cavity and ignore the
impact a child’s oral health can have on other
health domains. Additionally, such instru-
ments can be seen as being too specific,
which makes comparisons between healthy
and unhealthy samples difficult. For example,
existing measures include mainly questions
specifically about the oral cavity'?. Con-
versely, more generic instruments ask only
questions about physical, psychological and
social functioning, and fail to capture the oral
health domain entirely. To remedy these
issues, the Pediatric Quality of Life Inven-
tory™ (PedsQL™) Oral Health Scale was
developed to improve the assessment capabili-
ties within the area of OHRQOL'?. The Peds-
QL™ Oral Health Scale is not designed to
evaluate specific oral health problems;
instead, it focuses on the child’s general oral
health status'’. The PedsQL™ Oral Health
Scale is also designed to be used in conjunc-
tion with the PedsQL™ 4.0 Generic Core
Scales or disease-specific modules (e.g., Peds-
QL™ Diabetes Module). When used with the
comprehensive PedsQL™ measurement sys-
tem, the PedsQL™ Oral Health Scale has
been demonstrated to be a reliable and valid
instrument for assessing OHRQoL among chil-
dren and adolescents in a US sample'’.

The primary objective of this study was to
translate and evaluate the psychometric prop-
erties of the PedsQL™ Oral Health Scale in a
sample of over 1000 Iranian children and
their parents.

Materials and methods

Participants

Participants were children ages 8-18 years and
their parents. For data collection purposes,
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Qazvin (a city near to Tehran, Iran) was
divided into three zones, and six schools were
randomly selected from each zone. Next, the
students were randomly selected by computer-
based random generator program from each
school. The total number of the students was
1107. In total, 1053 Iranian children and 1026
parents completed the questionnaires.

Measurements

The administration process consisted of sev-
eral parts. The first included an assessment of
demographic information such as child age
and gender, mother and father’s educational
level, socioeconomic status, frequency of den-
tal brushing and dental flossing. The second
component involved a clinical examination
for caries via the decayed, missing and filled
teeth (DMFT) index'*. For the DMFT assess-
ment, subjects were assessed by a single
examiner in the school setting on a comfort-
able chair with a headlamp, a mouth mirror
and a WHO probe'?. Reliability of the exami-
nation (intra-examiner reliability) was per-
formed on twenty children. Re-examination
was performed after 2 weeks. The intra-
examiner reliability for caries status (Kappa
statistic) was 0.96.

A third component of the administration
process consisted of parents and children
completing the Iranian translation of the
PedsQL™ 4.0 Generic Core Scales'>'®. The
PedsQL™ 4.0 Generic Core Scales have 23
items and encompasses (1) Physical Function-
ing Scale (eight items), (2) Emotional Func-
tioning Scale (five items), (3) Social
Functioning Scale (five items) and (4) School
Functioning Scale (five items). There are two
parallel forms for PedsQL™ 4.0: a child self-
report form and a parent proxy-report form.
All items are scored on a five-point Likert
Scale ranging from ‘never a problem’ = 0, to
‘almost always a problem’” = 4. The items are
reverse scored and transformed into a 0-100-
point scale with higher scores indicating bet-
ter quality of life. The PedsQL™ 4.0 Generic
Core Scales are available in Persian and have
been validated in Iranian adolescents'®.

The final part of the administration
included the PedsQL™ Oral Health Scale
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(e.g., ‘I have tooth pain when I eat or drink
something hot, cold or sweet’; ‘I have blood
on my toothbrush after brushing my teeth’)">.
The PedsQL™ Oral Health Scale (appendix)
has five items and like the PedsQL™ 4.0 Gen-
eric Core Scales has two parallel forms for
child self-report and parent proxy-report. The
items include five item response alternatives
0 = never a problem, 1 = almost never a prob-
lem, 2 = sometimes a problem, 3 = often a
problem, 4 = almost always a problem. Also
like the PedsQL™ 4.0 Generic Core Scales,
the items are reverse scored and linearly
transformed into a 0-100-point scale with
higher scores representing better OHRQoL.

Translation

The original PedsQL™ Oral Health Scale was
validated among a sample of children and their
parents in a US sample'’. To translate the origi-
nal measure for use among an Iranian sample,
two bilingual Iranian translators indepen-
dently translated the PedsQL™ Oral Health
Scale Questionnaire into Persian. The versions
were revised by a specialized team including a
public health worker, a nurse, a health educa-
tion specialist and a child psychologist. The
team then compared the translations, recon-
ciled discrepancies and arrived at a unified Ira-
nian version suitable for use with children and
parents. Next, the Persian version was trans-
lated back into US English dialect by two addi-
tional translators, both of whom were native
English speakers. Discrepancies between the
back-translations were resolved. Then, the
PedsQL™ Oral Health Scale was piloted on 30
children and on their parents, and separate
cognitive interviews were conducted among
ten children and their parents (8-12 and 13-
18 years old). Respondent debriefing was used
for this interviewing technique. Results from
the interviews indicated that the translated
versions were suitable, with no specific items
requiring changes for children and/or their
parents. Moreover, all of the children and par-
ents found the five questions in the question-
naire were clear, simple and intelligible. All
translation procedures were checked and
approved by the developer of the PedsQL™
Measurement System, Dr. James W. Varni.

Procedure

At baseline, the PedsQL™ instruments were
distributed to children and their parents. Chil-
dren and parents completed the question-
naires simultaneously in different rooms in
schools. One month later, children and their
parents were asked to complete the measures
again. After the study was described to them,
both children and parents gave their written
consent to participation in the study, which
was approved by the ethics committee of
Qazvin University of Medical Sciences.

Data analysis

To assess the reliability of the PedsQL™ Oral
Health Scale, two statistical methods were
used. Specifically, internal consistency reli-
ability was assessed by calculating Cronbach’s
o, and the reproducibility of the measure was
evaluated using test-retest reliability analyses
separated by a 1-month interval. Cronbach’s
o coefficient ranges from 0 to 1 with values
>0.70 being considered acceptable'”. In terms
of the test-retest reliability analysis, intraclass
correlation coefficients (ICCs) were calcu-
lated. An ICC of <0.40 indicates poor to fair
agreement, 0.41-0.60 moderate agreement,
0.61-0.80 good agreement and >0.80 excel-
lent agreement'®. To control for multiple test-
ing and balance the amount of Type I and
Type II errors, the Benjamini and Hochberg
false discovery rate (i.e., the expected propor-
tion of rejected true null hypothesis among
rejected hypotheses) was used. The false dis-
covery rate level was set at 5% "%,

Range of measurement was based on the
percentage of scores at the extremes of the
scaling range, that is, the maximum possible
score (ceiling effect) and the minimum possi-
ble score (floor effect)®'. Surveys with small
floor or ceiling effects (1-15%) are considered
to meet acceptable measurement standards,
whereas surveys with moderate floor or ceil-
ing effects (>15%) are considered less precise
in measuring latent constructs at the
extremes of the scale?’,

To assess the discriminant validity of the
PedsQL™ Oral Health Scale, a known-groups
comparison was conducted among subgroups
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of children based on DMFT index scores
(DMFT = 0 versus DMFT > 0). The known-
groups method compares scale scores across
groups known to differ in the health
construct being investigated®*?>. It was
hypothesized that children with dental prob-
lems as measured by the DMFT index would
manifest lower PedsQL™ Oral Health Scale
scores. Gender subgroups were also tested.
It was hypothesized that boys would manifest
poorer oral health than girls based on previ-
ous studies®** ¢

Construct validity was examined through
an analysis of Pearson’s product moment cor-
relations among the PedsQL™ Oral Health
Scale and the PedsQL™ 4.0 Generic Core
Scales. Computing the intercorrelations
among scales provides additional information
on the construct validity of an instrument®’.
Based on the conceptualization of disease-
specific symptoms as causal indicators of gen-
eric HRQOL and the extant literature on oral
health, it was anticipated that more impaired
oral health would be associated with more
impaired generic HRQOL.

To determine the factor structure of the
PedsQL™ Oral Health Scale, an exploratory
factor analysis (EFA) and confirmatory factor
analysis (CFA) were performed. Specifically,
the EFA was performed using a principal
component analysis on the combined 28
items of the four scales of the PedsQL™ 4.0
Generic Core Scales and the PedsQL™ Oral
Health Scale. It was hypothesized that a
5-factor solution would be determined from
the EFA.

To further evaluate the construct validity
and the dimensionality of the PedsQL™ Oral
Health Scale, a CFA was conducted. Model fit
was assessed in several ways, including the
comparative fit index (CFI), normed fit index
(NFI), the root mean square error of approxi-
mation (RMSEA), goodness of fit index (GFI)
and adjusted goodness of fit index (AGFI).
The CFI ranges from 0 to 1, where a CFI close
to 1 indicates a very good fit and a value >0.9
indicates an acceptable fit. The NFI specifies
the practicality of the model to the collated
data, with an assessment being deemed
acceptable when it equals or is >0.90. The
RMSEA is a measure of the discrepancy of
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the model to the collated data, expressed per
degree of freedom (d.f.), with a typical cut-off
point for the RMSEA being 0.05 or less, while
an adequate fit is acceptable at 0.08. The GFI
measures the relative difference between the
data and estimated values obtained from a
model, with the adjusted GFI (AGFI) compen-
sating for the degrees of freedom. Previous
studies have suggested a cut-off point equal
to or >0.90 for GFI and AGFI**?°_ It hypothe-
sized that the PedsQL™ Oral Health Scale
would load on 1 factor, supporting unidimen-
sionality.

Parent—child agreement was assessed by in-
traclass correlations between child self-reports
and parent proxy-reports for the PedsQL™
4.0 Generic Core Scales and the PedsQL™
Oral Health Scale.

Results

Sample characteristics

Child and adolescent self-reports were com-
pleted by 1053 Iranian children. Parent
proxy-reports were completed by 1026 par-
ents including mothers (87%), fathers (8%)
and ‘others” (e.g., grandmothers; 5%). The
average child in the study was 15.0 years old,
and 58% of the children were girls (n = 611).
Most of the families had a monthly family
income of $500-800. The mean years of edu-
cation for mothers and fathers were 6.2 and
8.1, respectively. In terms of behaviours
related to oral health, most of the children
did not use dental floss (47.8%) and about
7% of the children did not report using a
tooth brush (Table 1). The mean DMFT index
for participating children was 2.4 (SD = 2.6).
Additional demographic characteristics of the
children are shown in Table 1.

Range of measurement

As indicated in Table 2, there were no ceiling
or floor effects for the PedsQL™ 4.0 Generic
Core Scales or the PedsQL™ Oral Health
Scale. That is, the PedsQL™ Oral Health Scale
was able to detect a wide range of oral health
among the children and adolescents in the
current sample.
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Table 1. Demographic characteristics of the sample of
Iranian children.

N (%)

Age (mean = SD) 15.42 (1.1)
Gender

Boys 442 (42)

Girls 611 (58)
Father’s education (year; mean + SD) 8.18 (3.62)
Mother's education (year; mean + SD) 6.24 (5.26)
DMFT Index (mean + SD) 2.45 (2.66)
Tooth brushing

Never 78 (7.4)

Once a day 706 (67)

Once a week 155 (14.7)

Less than a week 61 (5.8)

Less than a month 53 (5.1)
Dental floss

Once a day 179 (17)

Once a week 148 (14.1)

Less than once a week 106 (10.1)

Less than once a month 116 (11)

Never 504 (47.8)
Monthly family income

0-500% (low) 200 (19)

500-800% (moderate) 516 (49)

>800%(high) 337 (32)
Reliability

In terms of the reliability analyses, Cronbach’s
o coefficients for the PedsQL™ Oral Health
Scale for child self-report and parent proxy-
report were 0.81 and 0.89, respectively.
Furthermore, internal consistency of the
PedsQL™ 4.0 Generic Core Scales ranged from
0.71 to 0.92 for both child self-report and par-
ent proxy-report. These results indicate that all
of the scales evaluated demonstrated adequate

Table 2. Means, standard deviations, percent floor and ceiling effects and Cronbach’s « for the Iranian version of PedsQ

4.0 Generic Core Scales and PedsQL™ Oral Health Scale.

Table 3. Test-retest reliability of the Iranian version of the
PedsQL™ 4.0 Generic Core Scales and PedsQL™ Oral Health
Scale scores.

Scale ICC (95% ClI)

Child self-report

Total Generic Core Scales 0.87 (0.83-0.90)
Physical health 0.80 (0.79-0.83)
Emotional functioning 0.71 (0.64-0.76)
Social functioning 0.74 (0.66-0.80)
School functioning 0.80 (0.73-0.85)
Oral health 0.86 (0.82-0.89)
Parent Proxy-report
Total Generic Core Scales 0.90 (0.85-0.94)
Physical health 0.81 (0.76-0.85)
Emotional functioning 0.74 (0.68-0.78)
Social functioning 0.77 (0.72-0.81)
School functioning 0.80 (0.74-0.84)
Oral health 0.81 (0.77-0.84)
All P < 0.05.

ICC, intraclass correlation coefficients.

to excellent internal consistency. As shown in
Table 3, ICCs for the PedsQL™ Oral Health
Scale demonstrated good to excellent test-ret-
est reliability for the scales across a 1-month
test-retest interval.

Construct validity

Construct validity was supported by the inter-
correlations shown in Table 4 between the
PedsQL™ Oral Health Scale and the Peds-
QL™ Generic Core Scales. Results from the
known-groups comparisons between sub-
groups of the children showed that the
PedsQL™ Oral Health Scale effectively

LTM

Scale Number of items Mean SD Percent floor Percent ceiling Cronbach’s «
Child self-report
Total Generic Core Scales 23 77.55 13.02 0.6 3 0.86
Physical health 8 80.94 15.92 0.8 12.3 0.78
Emotional functioning 5 71.91 18.60 0.8 7.2 0.77
Social functioning 5 75.50 14.48 0 8.3 0.71
School functioning 5 79.25 17.09 0.94 11 0.83
Oral health 5 79.38 18.02 0 14 0.79
Parent proxy-report
Total Generic Core Scales 23 75.77 18.42 5.3 0 0.90
Physical health 8 74.19 25.23 5.5 14.7 0.91
Emotional functioning 5 70.83 24.23 6 10.8 0.86
Social functioning 5 63.61 16.07 7.1 0 0.72
School functioning 5 65.74 22.60 0 B 0.71
Oral health 5 74.82 26.1 0 13.5 0.89
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discriminated between children with high
and low DMFT index scores (Table 5). Chil-
dren who were classified as ‘orally unhealthy”
(i.e., DMFT scores >0) had significantly lower
PedsQL™ Oral Health Scale scores than those
who were classified as ‘orally healthy’ (i.e.,
DMFT scores = 0) after applying the Benja-
mini-Hochberg correction. Furthermore, the
PedsQL™ Oral Health Scale differentiated
between the gender subgroups, with girls
demonstrating higher PedsQL™ Oral Health

Scale scores, but this difference was not statis-
Table 4. Intercorrelations among PedsQL™ 4.0 Generic Core
Scales and PedsQL™ Oral Health Scale for child self-report
and parent proxy-report.

Scale TGC PH EF SF SchF OH
TGC - 0.85* 0.78* 0.67* 0.77* 0.49*
PH 0.89* - 0.53* 0.41* 0.51* 0.30*
EF 0.87* 0.73* - 0.33* 0.48* 0.40*
SF 0.72* 0.51% 0.52* - 0.49* 0.38*
SchF 0.68* 0.39* 0.47* 0.52* - 0.49*
OH 0.75* 0.57* 0.63* 0.56* 0.62* -

TGC, Total Generic Core Scales; PH, Physical Health Summary
Score; EF, Emotional Functioning Scale; SF, Social Functioning
Scale; SchF, School Functioning Scale; OH, Oral Health Scale;
DMFT, decayed, missing and filled teeth.

Intercorrelations for child self-report are presented above the
diagonal, and parent proxy-report correlations are presented
below the diagonal. Categories of the correlations are small
(0.10), medium (0.30) and large (0.50).

*P < 0.01.
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tically significant for self-reported PedsQL™

Oral Health Scale scores when it corrected by
the Benjamini-Hochberg procedure.

Parent-child agreement

Intraclass correlation coefficients were com-
puted to evaluate parent—child agreement.
The results showed that two of five the Peds-
QL™ 4.0 Generic Core Scales had good
agreement (0.61-0.80). Moreover, the great-
est level of agreement was between child
self-report and parent proxy-reports on the
PedsQL™ Oral Health Scale (0.70) as shown
in Table 6.

Table 6. Intraclass correlations between child self-report
and parent proxy-report and for the PedsQL™ 4.0 Generic
Core Scales and the PedsQL™ Oral Health Scale.

Scale ICC

Total Generic Core Scales 0.59*
Physical health 0.60*
Emotional functioning 0.59*
Social functioning 0.24*
School functioning 0.31*
Oral health 0.70*

ICC, Intraclass correlation coefficients.

ICCs < 0.40 show poor to fair agreement, 0.41-0.60 moderate
agreement, 0.61-0.80 good agreement and >0.80 excellent
agreement.

*P < 0.01.

Table 5. Comparison of the PedsQL™ 4.0 Generic Core Scales and PedsQL™ Oral Health Scale scores for DMFT index

categories and gender.

DMFT Gender
Scale 0 (n = 308) >0 (n = 745) Girls (n = 611) Boys (n = 442)
Child Self-report
Total Generic Core Scales 70.0 (19.1) 61.8 (17.5) 77.2 (12.6) 80.2 (12.4)
Physical health 71.5 (25.4) 66.2 (24.3) 80.5 (15.3) 84.8 (15.7)
Emotional functioning 72.5(23.9) 68.1 (23.5) 71.9 (18.5) 73.0 (16.5)
Social functioning* 61.5 (16.8) 56.3 (15.8) 74.7 (14.4) 80.8 (12.6)
School functioning 65.6 (24.3) 58.0 (21.9) 79.4 (15.2) 79.2 (17.3)
Oral health** 79.1 (25.6) 69.8 (26.1) 89.4 (16.6) 74.1 (18.3)
Parent Proxy-report
Total Generic Core Scales* 79.8 (16.1) 74.9 (15.3) 64.9 (19.1) 71.1.(11.7)
Physical health* 80.3(13.6) 75.1 (11.3) 72.7 (25.7) 83.0(18.7)
Emotional functioning*,** 73.6 (17.9) 69.1 (18.9) 69.8 (24.9) 77.1 (17.9)
Social functioning* 81.3(17.2) 76.7 (15.7) 50.7 (16.5) 57.6 (10.7)
School functioning 76.15 (15.29) 66.4 (19.3) 79.2 (17.3) 79.3 (15.2)
Oral health*, ** 84.4 (14.9) 74.5(18.2) 87.8 (15.6) 78.1 (18.3)

*Statistically significant according to Benjamini—-Hochberg procedure for gender.

DMFT, decayed, missing and filled teeth.

**Statistically significant according to Benjamini-Hochberg procedure for DMFT.
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Factor structure

Principal components analysis was conducted
on the combined 28 items (The 23-item Peds-
QL™ 4.0 Generic Core Scales and the 5-item
PedsQL™ Oral Health Scale) for both child
self-reports and parents proxy-reports to
assess the factor structure of all five scales
together. Results indicated that the Kaiser-
Meyer-Olkin measure of sampling adequacy
was 0.897 and 0.944 for self-reports and
proxy-reports, respectively, which is above
the recommended value of 0.60, and the
Bartlett’s test of sphericity was found to be
highly significant for self-reports and proxy-
reports (P < 0.001). Moreover, the commu-
nalities were all found to be above 0.5. Using
these aforementioned indicators, a factor
analysis was conducted on all 28 items in the

form of a principal components analysis. The
initial Eigenvalues showed that all 28 items
explained 66.12% and 74.87% of the vari-
ance in five components for child self-reports
and parent proxy-reports, respectively. The
five components were further examined using
varimax rotations of the factor loading
matrix. Results showed that the child self-
reports and parent proxy-reports of the 28
items could be summarized into five compo-
nents including Physical Functioning, Emo-

tional Functioning, Social Functioning,
School  Functioning and Oral Health
(Table 7).

Finally, confirmatory factor analyses were
performed on the five items for the PedsQL™
Oral Health Scale for child self-report and
parent proxy-report. These results are shown
in Figs 1 and 2. As originally postulated, for

Table 7. Factor analysis results for child self-report and the parent proxy-report for the Iranian version of the PedsQL™ 4.0

Generic Core Scales and PedsQL™ Oral Health Scale combined.

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Child Parent Child Parent Child Parent Child Parent Child Parent

report report report report report report report report report report
PH1 0.715 0.703 0.199 0.301 0.026 0.320 0.153 0.048 0.026 —-0.081
PH2 0.531 0.795 -0.032 0.267 0.060 0.161 0.123 0.049 0.063 -0.039
PH3 0.511 0.756 -0.043 0.250 0.292 0.158 0.020 0.018 0.079 0.168
PH4 0.477 0.585 0.051 0.252 0.157 0.227 0.114 -0.142 -0.017 0.067
PH5 0.368 0.728 -0.057 0.187 0.252 0.127 -0.035 -0.125 -0.059 0.153
PH6 0.390 0.651 0.045 0.147 0.283 0.216 0.111 0.130 0.081 0.128
PH7 0.470 0.532 0.314 0.101 0.124 0.139 0.191 0.041 0.168 0.130
PHS8 0.615 0.541 0.143 0.141 0.260 0.241 0.022 0.037 0.226 -0.146
EF1 0.233 0.245 0.472 0.529 0.100 0.122 0.105 0.103 0.054 0.169
EF2 0.266 0.265 0.419 0.724 0.016 0.172 0.171 0.036 0.026 0.382
EF3 0.180 0.196 0.415 0.728 0.208 -0.049 0.212 0.118 0.057 0.129
EF4 0.164 0.222 0.509 0.554 0.283 0.085 0.245 0.044 0.136 -0.215
EF5 0.181 0.271 0.342 0.713 0.109 0.121 0.224 0.067 0.147 0.128
SF1 0.036 0.034 0.001 0.192 0.711 0.228 0.196 0.050 0.491 0.021
SF2 0.111 0.078 0.094 0.107 0.740 0.603 0.106 0.274 0.012 0.034
SF3 0.089 -0.093 0.172 0.008 0.625 0.620 0.157 -0.027 0.121 0.069
SF4 0.112 0.170 0.209 0.151 0.451 0.340 0.112 0.133 0.039 0.148
SF5 0.097 0.082 0.038 0.041 0.237 0.305 0.125 0.207 0.018 0.194
SchF1 0.117 0.161 0.250 -0.010 -0.018 0.016 0.646 0.207 0.044 —-0.030
SchF2 0.046 0.183 0.234 0.183 0.274 0.260 0.581 0.699 -0.015 0.122
SchF3 0.080 0.038 0.106 -0.075 0.117 —-0.041 0.715 0.138 0.072 —-0.085
SchF4 0.223 0.138 0.179 0.240 0.297 0.145 0.641 0.775 0.135 0.111
SchF5 0.224 0.145 0.136 0.266 0.310 0.090 0.471 0.764 0.299 0.043
OH1 0.049 0.176 0.053 0.253 0.014 —-0.009 0.059 0.056 0.785 0.742
OH2 0.072 0.152 0.235 0.297 0.030 0.085 0.014 0.087 0.720 0.720
OH3 0.057 0.159 0.083 0.262 0.063 -0.126 0.080 0.102 0.736 0.753
OH4 0.096 0.264 0.118 0.269 0.253 0.163 0.145 0.083 0.494 0.766
OH5 0.059 0.191 -0.009 0.168 0.142 -0.076 0.143 -0.046 0.509 0.659

PH, Physical Health Summary Score; EF, Emotional Functioning Scale; SF, Social Functioning Scale; SchF, School Functioning Scale; OH,

Oral Health Scale.
Highest loadings are bolded.
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Fig. 2. Confirmatory factor analysis on the 5-item PedsQL
Oral Health Scale parent proxy-report.

both child self-report and parent proxy-
report, the PedsQL™ Oral Health Scale items
loaded on one latent variable. The results
showed that the models provided a good fit
for the data, as fit indices for child self-report
were y>=6.60, d.f.=5 P value =0.252,
GFI = 0.99, AGFI =0.98, NFI=0.99, CFI=
0.99 and RMSEA = 0.028 (Fig. 1). For parent
proxy-report, when the CFA was run, some
of the fit indices did not reach acceptable fit
as y*=24.79, df. =5, P value = 0.00015,
GFI = 0.98, AGFI =0.93, NFI=0.98, CFI=
0.99 and RMSEA = 0.099. The CFA model
was improved by adding a covariance struc-
ture between having tooth pain (OHI1) and
having gum pain (OH4). The fit indices for
the modified parent proxy-report were
v* =8.36, dtf. =4, P value=0.079, GFI=
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0.99, AGFI=0.97, NFI=0.99, CFI=0.99

and RMSEA = 0.052 (Fig. 2).

Discussion

This study investigated the psychometric
properties of the Iranian version of the Peds-
QL™ Oral Health Scale among a sample of
Iranian children and their parents. Reliable
and valid instruments such as the PedsQL™
Oral Health Scale, when used in conjunction
with the PedsQL™ 4.0 Generic Core Scales,
may help to assess the effectiveness of specific
interventions for treating existing paediatric
oral health problems and to plan prevention
programmes aimed at improving child and
adolescent oral health.

The findings support the reliability and
validity of the Iranian version of the Peds-
QL™ Oral Health Scale among Iranian chil-
dren. The results from this study are similar
to those from the original study of US chil-
dren'’, but also include a more comprehen-
sive evaluation of the measure, including
conducting a CFA. Anecdotally, most of chil-
dren and their parents completed the Peds-
QL™  Oral Health Scale easily, which
certainly has important practical implications.

Results indicated that the internal consis-
tency of the PedsQL™ Oral Health Scale, as
evaluated by examining Cronbach’s « coeffi-
cients, was acceptable for both child self-
report and parent proxy-report (i.e., >0.70).
The original version of the PedsQL™ Oral
Health Scale also exceeded the minimum reli-
ability standard of 0.70 and was consistent
with the results from the current investiga-
tion'>. In fact, Cronbach’s o in this study was
higher than for the PedsQL™ Oral Health
Scale in comparison with original version in
the US sample. One potential explanation for
this particular finding could be that the Cron-
bach’s a coefficient is partly affected by sam-
ple size. Because the sample size from the
current investigation was significantly larger
than that of the validation study for the origi-
nal version, the reliability coefficients may be
more accurate.

According to the findings from this inves-
tigation, the PedsQL™ Oral Health Scale
met the minimal recommended correlation

International Journal of Paediatric Dentistry © 2011 BSPD, TAPD and Blackwell Publishing Ltd
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coefficients criteria for test-retest reliability
(0.7). Because no previous research exists
that examines the reproducibility (i.e., test-
retest reliability) of the PedsQL™ Oral Health
Scale, comparisons with other studies are
impossible. The findings of the current inves-
tigation however showed that the Iranian
version of PedsQL™ Oral Health Scale was
highly reproducible.

The study showed that there was no floor
or ceiling effect for the scales. This suggests
that the scales captured the full range of
potential responses within the population.
This is important to note, because the original
version of the PedsQL™ Oral Health Scale
did not include an analysis of ceiling and
floor effects'®. In fact, this finding can be seen
as particularly important given that the initial
validation study utilized a relatively homoge-
nous sample in terms of oral health status'’.
This has important clinical implications for
the measure as it would be essential to assess
children and adolescents with a wide range of
oral health at the population health level.

Results indicating that the PedsQL™ Oral
Health Scale and the PedsQL™ 4.0 Generic
Core Scales were significantly correlated further
supports the construct validity of the PedsQL™
Oral Health Scale. That is, children and
adolescents who had poorer oral health also
evidenced significantly lower levels of HRQoL.
This is consistent with other similar stud-
ies'?>3%?! and further supports the importance
of considering the oral health domain when
assessing HRQoL in children and adolescents.

In this study, the known-groups analysis
indicated that the PedsQL™ Oral Health Scale
discriminated between subgroups of children
based on the DMFT index categories and gen-
der. These findings are consistent with previ-
ous research that indicates that children with
caries suffer from worse OHRQoL*?>?27>%,
Moreover, the analysis showed that boys suf-
fer from worse OHRQoL. These findings are
consistent with our a priori hypothesis and
also other studies®**2°. These findings also
have important clinical implications as they
suggest that the PedsQL™ Oral Health Scale
may be a quick and valid screening instru-
ment assessing the general oral health status
of children and adolescents.

Also consistent with previous research, the
current findings indicated that parent—child
agreement ranged from poor to moder-
ate>*?.  Agreement between parents and
children however was at the highest level
for the PedsQL™ Oral Health Scale (0.70). A
possible explanation for this might be that
actual disease and perceived need are associ-
ated significantly with parents” perceptions of
their children’s oral health®®. Further,
because most of the items in the PedsQL™
Oral Health Scale are related to observable
variables, it may be easier to reach agree-
ment on these items. Of course future
research will be necessary to fully under-
stand the relationship between parent proxy-
reports and child self-reports of HRQOL and
child oral health.

Results from the EFA analysis suggested a
five-factor structure for the combined five
scales for both child self-report and parent
proxy-report. Moreover, the analysis clearly
separated the items for the PedsQL™ Oral
Health Scale from the PedsQL™ 4.0 Generic
Core Scales. To the best of our knowledge,
there is no other study that assesses the factor
structure of the PedsQL™ 4.0 Generic Core
Scales along with the PedsQL™ Oral Health
Scale. Therefore, comparisons with other
studies are not possible. A study by Amiri
et al.'® showed that items of PedsQL™ 4.0
Generic Core Scales loaded on five factors in
Iranian adolescents. Some possible explana-
tions are that the respondents were different
in terms of demographic variables and sample
size. Moreover, in this study, we assessed the
factor structure of the 28 items of the five
scales simultaneously (including the Peds-
QL™ Oral Health Scale and the PedsQL™
4.0 Generic Core Scales), whereas other stud-
ies assessed only the factor structure of the 4
PedsQL™ 4.0 Generic Core Scales. Our find-
ings suggest that the PedsQL™ Oral Health
Scale along with PedsQL™ 4.0 Generic Core
Scales can be combined to assess the multidi-
mensional oral-health-related quality of life
of Iranian children.

Because the PedsQL™ Oral Health Scale
can also be used as a standalone measure, we
additionally conducted a CFA to determine
the dimensionality of the Oral Health Scale.

© 2011 The Authors
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The CFA findings support the validity of the
a priori unidimensionality of the PedsQL Oral
Health Scale for both child self-report and
parent proxy-report.

Conclusions

In summary, the Iranian version of the Peds-
QL™ Oral Health Scale has demonstrated
good to excellent psychometric properties in
this relatively large sample of Iranian chil-
dren. Unlike existing measures, which may
be too specific or too generic'?, the PedsQL™
Oral Health Scale can be used in conjunction
with the PedsQL™ 4.0 Generic Core Scales to
reliably and validly understand how a child’s
oral health is impacting their quality of life.
Moreover, the PedsQL™ Oral Health Scale
can be easily administered along with the
PedsQL™ 4.0 Generic Core Scales by health-
care workers in Iran to assess children’s oral-
health-related quality of life at the population
health level. Furthermore, the Iranian version
of the PedsQL™ Oral Health Scale can serve
as a screening instrument for children with
unknown oral health status in primary care
or dental settings.

What this paper adds?

e This study describes the development and psychomet-
ric testing of an Iranian version of the PedsQL™ Oral
Health Scale for assessing oral-health-related quality of
life among schoolchildren in Persian-speaking commu-
nities.

Why this paper is important to paediatric

dentists?

e The impact of oral health status on children’s quality

of life is important to consider in assessing oral health

needs and outcomes from oral healthcare ser-
vices/interventions internationally.

The Iranian version of the PedsQL™" Oral Health Scale

may be a useful population health level instrument for

assessing oral-health-related quality of life of school-
children among paediatric dentists working with Per-
sian speaking communities.

e The Iranian version of the PedsQL™ Oral Health Scale
can serve as a screening instrument for children with
unknown oral health status in primary care or dental
settings.

e The existence of an Iranian version of the PedsQ
Oral Health Scale will facilitate cross-cultural and
cross-national research to enhance paediatric dentists
understanding of the impact of oral health on school-
children’s quality of life internationally.

LTM
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Appendix

Pediatric Quality of Life Inventory™ (PedsQL™) oral health
scale items.

Child self-report item content

1.

| have tooth pain.

2. | have tooth pain when | eat or drink something hot, cold, or

U b~ Ww

Pa

N —

w

sweet.

. I have teeth that are dark in color.

. | have gum pain.

. I have blood on my toothbrush after brushing my teeth.
e
. Having tooth pain.

. Having tooth pain when eating or drinking something hot,

nt-proxy report item content

cold, or sweet.

. Having teeth that are dark in color.
4.
5.

Having gum pain.
Having blood on toothbrush after brushing teeth.

Reproduced with permission from J.W. Varni, Ph.D. Copyright ©
1998.

The

PedsQL™ is available at http:/www.pedsql.org.
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