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Summary

 

.

 

 Aim.

 

 The purpose of this study was to test the validity and reliability of an Arabic translation and adaptation
of the child oral-health-related quality of life questionnaire (CPQ

 

11

 

−

 

14

 

) in Saudi Arabia.

 

Design. 

 

The modified questionnaire included two global ratings (oral health and oral-health-related well-being), and a
battery of 36 questions in four domains (oral symptoms, functional limitations, emotional well-being and social well-
being). The study population consisted of 174, 11–14-year-old children (65% healthy and 35% medically compromised).
Clinical data on caries status and malocclusion were collected for 138 of the children, and 47 completed the questionnaire
a second time.

 

Results.

 

 There was a significant difference in mean total scale scores between children with and without malocclusions
(

 

P <

 

 0·05). Significant relationships were identified between caries status and oral symptoms subscale scores, and between
malocclusion and total scale and social well-being subscale scores (

 

P <

 

 0·05). Correlation was highly significant between
scale scores and global ratings (

 

P <

 

 0·01). Cronbach’s alpha was 0·81 and the test–retest reliability was substantial
(

 

r =

 

 0·65, 

 

P

 

 < 0·001). However, problems were encountered in Saudi Arabia regarding self-reporting of age, and the ques-
tionnaire was too long for many of the medically compromised patients.

 

Conclusions.

 

 The questionnaire is valid and reliable for use in Saudi Arabia, although development of a shorter version
is recommended.

 

Introduction

 

Oral health has been defined as the standard of health
of oral and related tissues that enables individuals
to eat, speak and socialize without active disease,
discomfort or embarrassment, and that contributes to
general well-being [1]. Quality of life (QoL) measures
have been developed to assist in evaluating both the
physical and psychosocial impact of oral health. These
are an attempt to quantify the extent to which dental
and oral disorders interfere with daily life.

Dental caries is the most common chronic disease
of childhood. The World Health Organization has
estimated that 60–90% of all school-age children are
affected [2,3]. In the USA, dental caries is responsible

for more than 3·1 days absence per 100 students per
year [4]. However, in a tertiary care hospital paediatric
patient population, additional oral conditions are
frequently encountered, such as cleft lip and palate,
syndromes and diseases with oral manifestations, oral
complications of medical therapies, and injuries. The
resulting pain, infection, functional restrictions and
embarrassment about appearance may not only have an
adverse effect on these children’s school performance,
but also on their social relationships, emotional well-
being, and very importantly, on their disease manage-
ment. Measurement of functionality and QoL, together
with self-reports of symptoms and overall health
status, are fundamental to evaluation of treatment
process and outcome. Therefore, the ability to assess
these factors with respect to oral condition will assist
in identifying ways to improve medically compromised
children’s dental, as well as medical, care.

Cultural norms and expectations influence children’s
perception of their oral health and its effect on their
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QoL. In communities where oral problems are wide-
spread, it is possible that self-assessment differs
from that in communities where oral health status and
opportunities for treatment are better. Most oral-health-
related QoL measurement tools, particularly those for
children, have been developed in either North America
or Europe [5–7]. A few child questionnaires have been
validated elsewhere [8–11], but only two after transla-
tion into another language [10,12]. None had been
translated into Arabic and tested in the Middle East.

Therefore, the aim of this study was to assess the
validity and reliability of the Arabic translation of
an English-language child oral-health-related QoL
questionnaire for 11–14-year-olds in Saudi Arabia.
King Faisal Specialist Hospital and Research Centre
(KFSH&RC), Riyadh, Saudi Arabia, provided an ideal
setting. Over 5000 children a year are treated in
the Dental Clinic, about half of whom are medically
compromised. Thus, there was a good cross-section
of patients passing through the clinic, covering a
broad range of oral and medical conditions. Further-
more, many of the children had frequent appointments
which enabled retesting.

 

Subjects and methods

 

Study population

 

For the duration of the study, every 11–14-year-old
child with an appointment in the KFSH&RC Dental
Clinic who was intellectually and physically capable
of completing the questionnaire unaided, and agreeing
to participate, was included.

 

Development of the questionnaire

 

The English-language self-complete questionnaire
to determine frequency of various oral-health-related
impacts in 11–14-year-olds (CPQ

 

11

 

−

 

14

 

) was developed
and validated in Toronto, Canada [6]. It was translated
into Arabic, professionally revised twice and translated
back into English for verification.

The original questionnaire contained a battery of 41
questions. The first two collected demographic details
(sex and date of birth). The third and fourth asked
the children for a global rating of their oral health
(excellent, very good, good, acceptable or bad) and the
extent to which their oral health affected their overall
well-being (not at all, very little, somewhat, a lot or
very much). The responses were scored as follows: for
global rating of oral health, (0) excellent, (1) very

good, (2) good, (3) acceptable and (4) bad; and for
overall well-being, (0) not at all, (1) very little, (2)
somewhat, (3) a lot and (4) very much.

The remaining questions were divided into four
health domains: oral symptoms (

 

n

 

 = 6); functional
limitations (

 

n

 

 = 9); emotional well-being (

 

n

 

 = 9);
and social well-being (

 

n

 

 = 13). These were designed
to extract more detailed information about how
frequently in the previous 3 months the children had
experienced specific impacts because of problems
with their teeth, gums or mouth. Having reviewed
the questions, the investigators at KFSH&RC decided
to remove one from the last group that asked how
often the children encountered difficulties playing
a musical instrument because Saudi children rarely
study music. Otherwise, the questions were the same
as those used in the original English-language version.
The Arabic translation of the global and CPQ

 

11

 

−

 

14

 

scale questions is provided in Fig. 1.
Each response was scored as follows: (0) never;

(1) once/twice; (2) sometimes; (3) often; and (4) every
day/almost every day. The sum of the response code
scores for the 36 questions gave an overall evaluation
of the extent to which each child’s oral condition
affected her or his QoL. Since there were 36 ques-
tions, the highest possible score for the total scale
was 144, and the lowest, 0. The sum of the response
codes for questions in each subscale gave a total
score for each domain.

 

Administration of the questionnaire

 

The children were requested to complete the ques-
tionnaire themselves, without asking their parents or
siblings for assistance. If participation by others was
observed, the questionnaire was discarded. To quan-
tify test–retest reliability, the first 51 children with
follow-up appointments in the dental clinic within
a month of the recruitment date were asked to com-
plete the questionnaire a second time. The children’s
dental records were reviewed to ensure that their
oral health had not changed since the previous visit.

 

Extraction of clinical data

 

One of the investigators (A.B.) reviewed 154 of the
children’s medical records to establish their medical
and dental condition on the day of recruitment. All the
children had current bitewing and panoramic radio-
graphs, dental charts and treatment plans, and medical
histories. Caries status was quantified using the decayed,
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missing and filled teeth (DMFT) index. The DMFT
score for each subject was the sum of the permanent
teeth decayed (DT), missing (MT) and filled (FT).
Permanent teeth extracted for orthodontic reasons,
congenitally absent, unerupted or lost as the result of
trauma were not included. Malocclusion was scored
as follows: (0) none (little or no treatment required);
(1) slight (moderate or borderline treatment required);
and (2) moderate or severe (treatment required or active).

 

Statistical evaluation

 

Any questionnaire with more than two questions
unanswered in any one domain was excluded from
the statistical analysis. The SPSS statistical computer
software (Version 10·0, SPSS Inc., Chicago, IL, USA)
was used to calculate the following: means, standard
deviations (SDs), ranges and frequencies for the total
scale and subscale (domain) scores.

Fig. 1. Arabic global and CPQ11−14 scale questions.
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Discriminant validity was tested first by comparing
total scale and subscale scores for children with no
malocclusion (score = 0), and those with a moderate
or severe malocclusion (score = 2), using the inde-
pendent samples 

 

t

 

-test. Secondly, the association
between DMFT and malocclusion scores, and total
and subscale scores was calculated for the whole
patient population using Spearman’s rank correlation
coefficient.

Construct validity was determined by establishing
the association between the scores for the total scale
and each domain, with the children’s global ratings
of oral health and overall well-being using Spearman’s
rank correlation coefficient. To test a significant
value for a validity index of 0·4 or more, with a
Type 1 error rate of 5% and a power of 80%, the
estimated sample size was 47 subjects [13].

Test–retest reliability was assessed by finding the
level of association between scores for the first and
second total scale and domain scores of children
who completed the questionnaire twice. Reliability
is the proportion of score variance attributable to
true differences between patients whose health
status is stable over time [14]. Sample size calcula-
tions, based on a hypothesized value of intraclass
correlation of over 80% and two repeats, showed that
the minimum number of subjects needed was 40 [15].

All the statistical tests were repeated after exclud-
ing the medically compromised children from the
study population to investigate whether medical
status had influenced the results.

 

Ethical considerations

 

The study was approved by the Research Advisory
and Research Ethics Committees of the KFSH&RC.

Parents were asked to sign an informed consent form
before their child was recruited for the study. The
children’s verbal assent was also obtained and
documented.

 

Results

 

In total, 190 children completed the questionnaire
once, and 51 for a second time. Nine (12·9%) of
the medically compromised and seven (5·8%) of
the healthy children’s questionnaires were excluded
from the analysis because more than two questions
were unanswered in one of the domains. Therefore,
the study population consisted of 174 children.
Seventy-nine (45·4%) were boys and 95 (54·6%) girls;
113 (64·9%) were healthy and 61 (35·1%) medically
compromised. Normative oral health assessments
were available for 138 of these, and retests for 47.

Before exclusion of the 16 questionnaires, item
response rates ranged from 97·9% to 100% for oral
symptoms, 98·4% to 100% for functional limita-
tions, 93·2% to 98·4% for emotional well-being and
94·7% to 100% for social well-being.

The scores for the total scale in the study population
ranged from 0 to 102, with a mean of 24·22 (SD =
17·14). 92·5% of the children reported experiencing
oral symptoms during the previous 3 months and 90·2%
functional limitations. Fewer reported emotional
(77·0%) and social (79·3%) impacts.

There was a significant difference at the 0·05
level in mean scores for the total, and functional
limitations and social well-being subscales between
the children without malocclusions (score = 0),
and those with moderate or severe malocclusions
(score = 2) (Table 1). The correlation between DMFT
and the oral symptoms subscale was significant

Table 1. Discriminant validity: overall and subscale scores for children with no malocclusion,
and patients with moderate or severe malocclusion (treatment required or active), with
significance of difference in means.

Variable

Score (mean ± SD)

P-value*
No malocclusion 

(n = 40)
Moderate or severe 

malocclusion (n = 76)

Total scale 17·38 ± 12·71 25·38 ± 17·58 0·012

Subscales
Oral symptoms 4·75 ± 3·34 5·18 ± 3·44 0·515
Functional limitations 4·65 ± 4·28 6·80 ± 5·28 0·028
Emotional well-being 4·00 ± 4·18 6·07 ± 5·92 0·052
Social well-being 3·98 ± 4·85 7·29 ± 7·32 0·004

*Using independent samples t-test.
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(

 

P <

 

 0·05). Malocclusion scores were significantly
associated with the total scale (

 

P <

 

 0·05) and social
well-being subscale (

 

P <

 

 0·01) (Table 2).
As an index of construct validity, Spearman’s

correlation was highly significant at the 0·01 level
with both global indicators for the total scale (

 

r =

 

0·43 and 0·27), oral symptoms (

 

r =

 

 0·37 and 0·24),
functional limitations (

 

r =

 

 0·36 and 0·25) and
emotional well-being (

 

r =

 

 0·35 and 0·24). Social well-
being was significantly associated only with global
rating of oral health (

 

r =

 

 0·23), but not overall well-
being. The results are shown in Table 3.

Cronbach’s alpha was 0·81 for the total scale, and
ranged from 0·65 for emotional well-being to 0·88
for social well-being, indicating acceptable internal
consistency. Test–retest reliability was substantial.
The intraclass correlation coefficient was 0·65 for
the total scale, and 0·62 for oral symptoms, 0·60 for
functional limitations, 0·45 for emotional well-being
and 0·76 for social well-being subscales (

 

P <

 

 0·001)
(Table 4).

When the statistical tests were repeated without
the data from the medically compromised children,
the results were very similar. Mean scale scores
were slightly lower and the significance of the dif-
ference in means less strong, but construct validity
and test–retest reliability were almost the same.

 

Discussion

 

This study established the acceptable validity and
reliability of the Arabic translation of the CPQ

 

11

 

−

 

14

 

questionnaire for use in Saudi Arabia. However, a
few problems were encountered with its administra-
tion in this patient population.

Initially, question 2 asked the children to write their
date of birth, which caused a certain amount of con-
fusion as some wrote down the Hijjra and some the
Gregorian date. Therefore, the wording was changed
to ‘How old are you?’, but even this proved pro-
blematic. Not infrequently, the age given on the
questionnaire did not match that in the hospital
computer database. It was thought that many were
writing their Hijjra age, or possibly, the hospital
information was inaccurate. Therefore, if one wished
to use the questionnaire for a population-based survey,
another method would need to be sought for verify-
ing the respondents’ ages. In a hospital or school
setting, official records could be used.

There was missing data on some of the question-
naires, more often on those completed by the medi-
cally compromised children. It became obvious very
early on in the study that many of these children had
difficulty reading and/or understanding the questions.
It was suspected that quite a few asked their parents
for help, which probably influenced the replies,
although no data was entered from any questionnaire
when parental participation had been observed. Some

Table 2. Discriminant validity: rank correlations between decayed,
missing, filled teeth (DMFT) and malocclusion index scores, and
overall and subscale scores (n = 138).

Variable

Score

DMFT Malocclusion

r* P-value r* P-value

Total scale 0·166 0·052 0·198 0·020

Subscales
Oral symptoms 0·192 0·024 0·031 0·718
Functional limitations 0·116 0·177 0·153 0·074
Emotional well-being 0·141 0·100 0·132 0·124
Social well-being 0·044 0·609 0·224 0·008

*Spearman’s correlation coefficient.

Table 3. Construct validity: rank correlations between total scale
and subscale scores, and global ratings of oral health and overall
well-being (n = 174).

Variable

Global rating

Oral health Overall well-being

r* P-value r* P-value

Total scale 0·429 < 0·0001 0·268 < 0·0001

Subscales
Oral symptoms 0·372 < 0·0001 0·236  0·002
Functional limitations 0·362 < 0·0001 0·251  0·001
Emotional well-being 0·345 < 0·0001 0·243  0·001
Social well-being 0·228  0·002 0·101  0·188

*Spearman’s correlation coefficient.

Table 4. Reliability statistics for total scale and subscales (n = 47):
(95% CI) 95% confidence interval.

Variable
Number 
of items

Cronbach’s 
alpha

Intraclass 
correlation 
coefficient 
(95% CI)*

Total scale 36 0·81 0·65 (0·45–0·79)

Subscales
Oral symptoms 6 0·76 0·62 (0·40–0·77)
Functional limitations 9 0·77 0·60 (0·39–0·76)
Emotional well-being 9 0·65 0·45 (0·19–0·65)
Social well-being 12 0·88 0·76 (0·61–0·86)

*One-way random effect model: P < 0·001 for all values.
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of the medically compromised children were not
in school, and therefore, unable to answer several
questions. Furthermore, they generally found the
questionnaire too long. Nevertheless, the results of
the statistical tests after exclusion of the medically
compromised children’s questionnaire data suggested
that, so long as they could complete it themselves, the
validity and reliability of the questionnaire in this popu-
lation are satisfactory irrespective of medical status.

However, to allow assessment of the oral-health-
related QoL of a wider range of children in a hospital
setting, a shorter and simpler version will be developed
next. Item impact and stepwise regression methods
will be used to select four items from each domain
according to the process described by Jokovic 

 

et al

 

.
[16]. The resulting questionnaires will then be tested
on healthy and medically compromised clinic patients
to select the most suitable tool for use at KFSH&RC.

It has also been suggested that a trained interviewer
could administer the questionnaire. This would enable
evaluation of oral-health-related QoL, whatever a
child’s reading ability, and remove the possibility of
parental influence. It would also be interesting to
compare the effect of different modes of administra-
tion on the validity and reliability of the questionnaire
in this patient population.

Exact comparison between the results of the Saudi
and Canadian studies was not possible because of the
exclusion of one question in the Arabic questionnaire,
and the use of different indices to evaluate caries
status and malocclusion. Nonetheless, the indication
was that validity and reliability were similar.

In both studies, there was a significant difference
in mean scores for the total scale between children
with and without malocclusions. A strong correlation
was observed in the Canadian paedodontic patients
between the number of decayed tooth surfaces and
overall scale scores. On the other hand, the Saudi
study looked for an association between the DMFT
and scale scores for all children, and a relationship
could only be demonstrated between DMFT and oral
symptoms subscale. The questionnaire has also been
tested in the United Kingdom using the DMFT to
quantify caries status. There, the investigators were
unable to find any association between DMFT and
CPQ

 

11

 

−

 

14

 

 scores [17]. Because evaluation of QoL is so
strongly influenced by personality and standards of
reference, poor correlation between clinical ratings
and health-related QoL scores is not unusual [18].

Construct validity of the CPQ

 

11

 

−

 

14

 

 Arabic transla-
tion was good. Significant correlations were shown

between global rating of oral health and the total
scale and all subscales, whereas the Canadian study
observed correlations only between the total, oral
symptom and emotional well-being domain scores.
On the other hand, the Saudi study failed to show any
correlation between global rating of overall well-
being and social well-being while the Canadian study
established significant associations with all subscales.
Research has suggested that global self-rating of health
items varies by race and education [19]. Translating
and adapting a questionnaire developed in one country
for use in another is not always successful [20].
Semantics differ, as well as expectations and norms.
Nevertheless, the Arabic translation of the CPQ

 

11

 

−

 

14

 

appears to be valid for use in Saudi Arabia.
The test–retest reliability for the Arabic translation

was substantial (0·65, 

 

P

 

 < 0·001), but not as strong
as that found for the English-language questionnaire
(0·90, 

 

P

 

 < 0·001). The Canadian study had the children
fill in the questionnaire a second time exactly 2 weeks
later, but this was not feasible in Saudi Arabia. The
response rate for retests would have been extremely
low if the children had been relied on to complete
it at home and then mail to the hospital. Therefore,
a compromise arrangement was devised by which
the children were asked to do the retest at their next
appointment. As a result, the time between filling in
first and second questionnaires was very variable, and
the children who took the retest one month later were
recalling a different 3-month period the second time.

In addition, the investigators decided to rely on a
review of the children’s dental records to ensure that
their oral health had not changed between the test
and retest. This introduced a further weakness in the
evaluation of reliability. When assessing the short-
form measure, a question will be included in the
second questionnaire asking the children whether
they themselves feel that their oral health has changed
since the previous administration. A strategy will also
be developed to standardize the time between com-
pletions of the test and retest.

The Arabic used in the translated questionnaire is
that taught in school throughout the Middle East.
While the spoken language varies between regions
and countries, the written language is universal. An
Arabic version of the adult oral-health-related QoL
measure (OHQoL-UK) was found to have satisfactory
construct validity, criterion validity and internal
reliability in Syria, Egypt and Saudi Arabia [21].
It is hoped this adaptation of the CPQ

 

11

 

−

 

14

 

 will also
prove to be useful in other Middle-Eastern countries.
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In conclusion, the Arabic translation and modifica-
tion of the CPQ

 

11

 

−

 

14

 

 questionnaire showed acceptable
validity and reliability in a hospital-based dental clinic
population in Saudi Arabia. It now remains to pilot
it in a wider, non-hospital environment and develop
a shorter version.
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What this paper adds
• This paper shows that an Arabic translation and modi-

fication of the CPQ11–14 questionnaire is valid and reliable
for use in a hospital-based dental clinic population in
Saudi Arabia.

Why this paper is important to paediatric dentists
• Paediatric dentists working elsewhere in Saudi Arabia

and other Arabic-speaking countries will be able to use
this questionnaire for assessing the impact of oral health
on the quality of their patients.

• QoL measures developed in English-speaking countries
are often valid and reliable for use in other countries
after translation.
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