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The child perception questionnaire is valid
for malocclusions in the United Kingdom
Kevin O’Brien,a Jean L. Wright,b Frances Conboy,b Tatiana Macfarlane,c and Nicky Mandalld

Manchester, United Kingdom

Introduction: The purpose of this study was to validate the child perception questionnaire (CPQ11-14) with
a sample of schoolchildren in Greater Manchester, United Kingdom. Methods: We made a longitudinal
survey of children from 1999 to 2002, using the index of orthodontic treatment need (IOTN) at baseline when
the children were 11 to 12 years old, the CPQ11-14, and their uptake of orthodontic treatment 3 years later.
Results: CPQ11-14 scores corresponded to differences in IOTN scores. These were related to the child’s
emotional and social well-being. Regression analysis showed that CPQ11-14 scores were higher for girls, for
higher grades of the dental health component of the IOTN, and for children who thought that their teeth
needed straightening. Conclusions: CPQ11-14 has acceptable reliability and validity, and is likely to be a
useful measure for orthodontic trials. The impact of malocclusion on a child’s quality of life might be

substantial. (Am J Orthod Dentofacial Orthop 2006;129:536-40)
In this article, we outline a study to evaluate the
validity of the child perception questionnaire (CPQ11-14)
as a measure of the impacts of malocclusion on

children’s oral health.1

Traditionally, the aims of orthodontic treatment are
to improve dental health and esthetics, thereby improv-
ing a patient’s sociopsychological well-being. Unfortu-
nately, when these benefits are critically evaluated,
research has suggested that they are not clearcut. For
example, a large-scale observational longitudinal study
showed that only the severe traits of malocclusion, such
as large overjets (�6 mm), traumatic overbites, and
impacted teeth have deleterious effects on dental
health.2

The association of quality of life with malocclusion
has not been extensively studied for its major effects.
The measurement of entry criteria or effectiveness of
orthodontic treatment has been based on morphologic
change, by using, for example, occlusal indexes or
cephalometric measurements. Unfortunately, these out-
come measures reflect only the professional viewpoint,
and not that of the patient or the consumer of care.
These types of measurements have also been criticized
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because they are not always relevant to consumers’
functional or social requirements. Importantly, the use
of this measurement is particularly relevant to orth-
odontic treatment because the demarcation between
acceptable and unacceptable occlusion is influenced by
idiosyncratic judgment. This is illustrated by our recent
studies showing that some referred patients reject
orthodontic treatment for professionally perceived
handicapping malocclusions, and others seek treatment
for minor deviations.3

Therefore, if we are to develop indicators of orthodon-
tic treatment need and success from the consumer’s
viewpoint, we should consider impairment, disability,
and handicap that are integral to other sociodental
indicators. For example, a child with prominent incisors
(an impairment) might be teased at school, become
embarrassed (psychological disability), and avoid con-
tact with peers (social disability). As a result, a measure
to evaluate treatment need and effectiveness should
include not only normative assessment but also psycho-
logical and social dimensions. These measures have
been developed for other dental problems; they are
called sociodental indicators.4

Sociodental indicators have been developed to as-
sess oral health quality of life for adults but not, until
recently, for children.4-8 This is partly because of
complex conceptual and methodological issues in-
volved in the construction of self-reporting health-
status indicators for children.9,10 This issue has, how-
ever, been resolved by the development of the child
perceptions questionnaire (CPQ11-14), which is an
oral-health quality-of-life assessment for children

aged 11 to 14 years. It was developed to apply to
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children with various dental, oral, and orofacial
disorders, and has been shown to have adequate
validity and reliability.1

The aims of this investigation were to validate the
CPQ11-14 for malocclusion on a population of children
in the United Kingdom, and to evaluate whether mal-
occlusion has an influence on the CPQ11-14.

Our null hypotheses were that there are no differ-
ences between CPQ11-14 scores and need for orthodon-
tic treatment as measured by the index of orthodontic
treatment need (IOTN),11 and that these differences are
not influenced by the child’s initial need for treatment
at 11 years old, socioeconomic status, age, and sex.

MATERIAL AND METHODS

We used health-district dentist lists and centrally
held data to calculate the ratios of dentists and orth-
odontists to children aged 10 to 14 years.

Fifteen schools were randomly sampled in the
Greater Manchester and Lancashire regions of the
United Kingdom to reflect high and low orthodontic
treatment provision. This study was part of a larger
investigation of factors influencing the uptake of orth-
odontic treatment; data had been collected from 525
children when they were aged 11 to12 years. Of these,
325 (62%) children were revisited 3 years later to
evaluate treatment uptake. Children who were under-
going orthodontic treatment at the first visit were
excluded from the follow-up.

We collected the following baseline data.

● Demographic information: age, sex, and socioeco-
nomic status measured with the Townsend score.12

This is a population-based measure of social depri-
vation that is calculated by using United Kingdom
census (1991) data derived from zip codes. A high
score represents greater levels of deprivation.

● Normative measures of treatment need: IOTN aes-
thetic component (AC) and dental health component
(DHC) recorded by calibrated examiners (K.O.B.
and N.M.).

● Consumer measures: children’s self-perceived IOTN
AC scores.13

Three years later, the same schools were revisited to
identify children who had received, or were on a
waiting list for, orthodontic treatment.

At the follow-up, children who were absent at the
visit were sent the questionnaire and asked to return it.
Participants were asked whether they had received
orthodontic treatment, were currently undergoing treat-
ment, or were on a waiting list to receive treatment.
They completed the CPQ11-14; children who were
absent at the visit were sent the questionnaire and asked
to return it.

The CPQ11-14 is part of the child oral-health qual-
ity-of-life instrument.1 This measure was recently de-
veloped to measure the oral-health quality of life of
children aged 11 to 14 years who have various dental,
orthodontic, and orofacial conditions. This initial study
shows that the questionnaire has excellent validity and
reliability, and also suggested that the impact of oral
and orofacial conditions on children’s functional and
psychosocial well-being is substantial.

The questionnaire consists of 36 items that are
grouped into 4 health domains: oral symptoms, func-
tional limitations, emotional well-being, and social
well-being.

The development process that was adopted ensured
that these items contained options that not only were
the most frequent but also created the most concern for
children.

Each question asks about the frequency of events in
the last 3 months; the response options were “never,”
“once or twice,” “sometimes,” “often,” and “every day
or almost every day.” In addition, the questionnaire
contained global ratings of the child’s oral health and
the extent to which the condition affected oral well-
being. These ratings had a 5-point scale from “excel-
lent” to “poor.”

Statistical methods

Statistical analysis was carried out with SPSS 10.0
(SPSS, Chicago, Ill) and Stata 7.0 (Stata, College Station,
Tex) statistical software packages.

We determined the internal consistency of the
CPQ11-14 by measuring interitem correlations and the
Cronbach alpha statistic; this produced an estimate of
reliability based on all correlations between all items in
the questionnaire.

The total scores for each subscale (oral symptoms,
functional limitation, emotional well-being, and social
well-being) and total oral-health score were calculated
as the sum of the scores of each item on the question-
naire. Because these scores were not normally distrib-
uted, the Mann-Whitney U test and the Kruskal-Wallis
tests were used to compare the groups.

We categorized the components of IOTN and total
questionnaire scores using the median of distribution of
the scores. We then used logistic regression (consider-
ing clustering within schools) to determine the simul-
taneous effect of factors on total questionnaire score.
This enabled us to calculate a subject’s risk of having a
high CPQ11-14 score as a function of sex, AC score,
DHC score, IOTN score, and whether the subject had

received orthodontic treatment. This is expressed as the
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odds ratio (OR) and 95% confidence interval (CI) for
each factor.

RESULTS

The 325 children, born in 1986 and 1987, included
158 boys (48%) and 167 girls (52%). Most (296, or
91%) reported good, very good, or excellent health of
teeth, lips, jaws, and mouth. However, 218 (67.1%)
reported some impact on their quality of life overall.

Most (223, or 69%) had not received orthodontic
treatment, 18 (5%) had orthodontic treatment in the
past, 45 (14%) were undergoing treatment at the time of
questionnaire completion, and 39 (12%) were on a
waiting list for orthodontic treatment; 127 (39%)
thought that their teeth needed straightening.

The Cronbach alpha calculations for all 37 items of
the questionnaire produced a reliability coefficient of
0.90, indicating strong internal consistency. The alpha
score remained at 0.90 for each item, showing that no
item was adversely affecting the internal consistency of
the scale—ie, the items were measuring the same
construct (oral-health quality of life). In addition, item-
test correlations ranged from 0.24 to 0.68, showing
moderate correlations. Item-retest correlations repre-
sent the correlation coefficients when that item was
correlated with the scores from all other items; these

Table I. CPQ11-14 scores by socioeconomic and baselin

Factor (baseline)
Number
in group

Oral symptoms
median (IQR)

Functio
med

Sex
M 158 10 (4)
F 167 10 (3)
Mann-Whitney U test P � .168 P

Socioeconomic status
(Townsend) (baseline)

1 (low) (�5.72, �1.29) 76 10 (3)
2 (�0.70, 1.65) 75 10 (4)
3 (1.81, 5.87) 76 10 (3)
4 (high) (6.05, 12.07) 75 11 (4)
Kruskal-Wallis test P � .278 P

Child’s own AC assessment
1-3 192 10 (4)
4-10 133 10 (3)
Mann-Whitney U test P � .409 P

AC score
1-5 174 10 (3)
6-10 151 10 (4)
Mann-Whitney U test P � .017 P

DHC score
2-3 180 10 (4)
4-5 145 10 (3)
Mann-Whitney U test P � .122 P

IQR, Interquartile range, difference between 75th and 25th percentil
ranged from 0.21 to 0.65. The lowest correlations were
observed for bad breath, breathe through the mouth,
and difficulty drinking with a straw. The highest cor-
relations were noted for being upset and feeling ner-
vous or afraid. However, the Cronbach alpha did not
change when any of the items were dropped.

Descriptive data on the children and the CPQ11-14

domains are shown in Table I, along with information
on the relevant statistical analysis. This initial data
analysis showed higher CPQ11-14 scores for girls than
boys, and the scores were unrelated to socioeconomic
status. Interestingly, all IOTN scores at baseline had an
influence on total CPQ11-14; the greater the IOTN score,
the higher the oral impact. When we considered the
domains of the CPQ11-14, there were differences in
emotional well-being for the AC scores and social
well-being for all IOTN scores, but there was no effect
on oral symptoms and functional limitations.

The data collected at the follow-up stage are given
in Table II. They showed that children who were on a
waiting list or had received orthodontic treatment
reported higher CPQ11-14 scores for the total score
and the domains of functional limitation, emotional
well-being, and social well-being. Importantly, if a
child thought that his or her teeth needed straighten-
ing, the CPQ11-14 score was higher for the total and
all domains.

ors

tations
R)

Emotional well-being
median (IQR)

Social well-being
median (IQR)

Total score
median (IQR)

11 (5) 15 (6) 50 (14)
13 (8) 15 (5) 54 (19)

P � .001 P � .193 P � .003

12 (5) 15 (4) 52 (15)
12 (7) 15 (4) 50 (14)
12 (8) 15 (7) 53 (15)
12 (5) 15 (6) 52 (20)

P � .866 P � .865 P � .866

12 (6) 15 (5) 51 (16)
12 (6) 16 (7) 54 (16)

P � .021 P � .003 P � .024

12 (6) 15 (5) 51 (15)
13 (6) 15 (6) 53 (17)

P � .034 P � .087 P � .040

12 (6) 15 (5) 51 (16)
13 (6) 16 (6) 54 (16)

P � .116 P � .016 P � .027
e fact

nal limi
ian (IQ

13 (5)
14 (6)
� .007

14 (5)
13 (5)
14 (6)
14 (7)
� .720

13 (5)
14 (6)
� .281

13 (5)
14 (6)
� .512

13 (5)
14 (6)
� .340
The final logistic regression analysis model, which
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took into account the possible effect of confounding
variables, is given in Table III. It showed that CPQ11-14

scores were higher for girls, for higher grades of the
DHC, and for children who thought that their teeth
needed straightening. Importantly, there was no effect
for AC scores.

DISCUSSION

The most important finding of this study was that
the CPQ11-14 scores corresponded to differences in
need for orthodontic treatment as measured by the

Table II. CPQ11-14 scores by follow-up factors

Factor (follow-up)
Number in

group
Oral symptoms
median (IQR)

Function
medi

Orthodontic treatment
(follow-up)

Never 223 10 (3) 1
Past 18 11 (5) 1
Current 45 10 (3) 1
On waiting list 39 10 (4) 1
Kruskal-Wallis test P � .228 P �

Do you think your teeth
need straightening?

No 198 10 (4) 1
Yes 127 10 (4) 1
Mann-Whitney U test P � .0012 P �

IQR, Interquartile range, difference between 75th and 25th percentil

Table III. Details of logistic regression analysis on tota

Factor
Num

g

Sex
M
F

Child’s own AC assessment (baseline)
1-3
4-10

Normative orthodontic treatment need (AC) (baseline)
1-5
6-10

Normative orthodontic treatment need (DHC) (baseline)
2-3
4-5

Orthodontic treatment (follow-up)
Never
Past
Current
On waiting list

Do you think your teeth need straightening?
No
Yes

*Standard errors adjusted for clustering within schools.
†Girls were more likely to have high (above median) CHQ11-14 scor
IOTN. In addition, when we analyzed the domains of
CPQ11-14, it appeared that these differences were
mostly concerned with a child’s emotional and social
well-being. This is logical when we consider that the
most common reason for seeking orthodontic treatment
is to correct dental esthetics. It is unlikely that oral
symptoms (bleeding gums, pain in the teeth) and
functional limitations (speech problems, difficulty in
mouth opening, and eating) arise from malocclusion.

The data from the regression analysis also rein-
forced these findings when we considered that there
were differences between sex and those who did or did

ations
)

Emotional well-being
median (IQR)

Social well-being
median (IQR)

Total score
median (IQR)

12 (6) 15 (5) 51 (15)
15 (11) 17 (11) 60 (19)
13 (5) 18 (6) 58 (15)
12 (8) 15 (3) 50 (18)

P � .001 P � .0007 P � .0009

11 (5) 14 (4) 50 (14)
14 (8) 16 (6) 56 (21)

P � .001 P � .001 P � .001

11-14 (categorized by median)

Full model*
OR (95% CI)

Final model (stepwise selection)*
OR (95% CI)

1.00 1.00
2.14† (1.37, 3.36) 2.19 (1.37, 3.50)

1.00 —
1.08 (0.66, 1.76)

1.00 —
1.07 (0.53-2.16)

1.00 1.00
1.48 (0.90-2.44) 1.67 (1.07, 2.62)

1.00 —
2.44 (0.78, 7.67)
1.60 (0.61, 4.23)
0.85 (0.41, 1.74)

1.00 1.00
1.71 (0.92, 3.19) 2.08 (1.18, 3.64)

boys.
al limit
an (IQR

3 (5)
4 (10)
6 (4)
4 (5)

.0003

3 (6)
5 (7)

.001
l CHQ

ber in
roup

158
167

192
133

174
151

180
145

223
18
45
39

198
127
not want orthodontic treatment. These data suggest that



American Journal of Orthodontics and Dentofacial Orthopedics
April 2006

540 O’Brien et al
the CPQ11-14 has validity in evaluating the effect of
malocclusion on a child’s oral-health quality of life.
This reinforces the conclusions of the developers of this
measure when they used it on children at pediatric
dentistry and orthodontic clinics in Canada.1

The questionnaire showed strong internal consis-
tency in our sample. This is consistent with the value of
the Cronbach alpha of 0.91 reported by Jokovic et al.1

This study also evaluated the effect of malocclusion
on the CPQ11-14 measure; this was carried out as part of
its development. In this study, they gathered CPQ11-14

scores for groups of children who were attending
pediatric dental, orthodontic, and orofacial-anomalies
clinics. This showed differences between the 3 groups
of children. It is difficult to compare these results with
our sample because of differences in sample size and
setting, but it appears that the scores from the United
Kingdom sample were considerably greater than those
of the Canadian sample. This might be because of
cultural differences, or perhaps because the children in
the Canadian sample actually received treatment for
their orthodontic problems, whereas most of our sample
did not access orthodontic care.

Interestingly, girls reported higher impacts than
boys; this might be due to the commonly reported sex
effect on the perceptions of health care and orthodontic
treatment. For example, other orthodontic studies have
suggested that girls have greater esthetic concerns than
boys, and girls are more likely to seek and receive
orthodontic treatment.3,14

In this investigation, we used IOTN data collected
several years previously when the children were 11 years
old. The data reflected the point when most subjects in our
initial sample were likely to enter orthodontic care. Fur-
thermore, it has been shown that IOTN scores remain
stable over time in a child population.15

CONCLUSIONS
1. The CPQ11-14 questionnaire has acceptable validity

and reliability, and is likely to be a useful measure

in orthodontic clinical trials.
2. The impact of malocclusion on a child’s quality of
life can be substantial.

We are grateful to the staff and the pupils of the
schools that took part in this investigation.
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