Oral health-related quality
of life of children in relation
to dental appearance and
educational transition

H. D. Rodd," Z. Marshman,? J. Porritt,® J. Bradbury* and S. R. Baker®

IN BRIEF

® Children's evaluation of their own dental
appearance is a very important factor in
how they rate their oral health-related
quality of life.

® This association is of relevance when
developing patient-reported outcome
measures following treatments to
improve dental aesthetics.

® |t highlights the dynamic nature of
children's oral health-related quality of life
and the impact of significant life events.

Background A variety of inherited and acquired conditions affect the dentition. The aim of this research was to investi-
gate the oral health-related quality of life (OHRQol) of children in relation to the status of their permanent incisors, at a
significant transitional stage in their childhood. Method Two hundred and sixteen patients of the Charles Clifford Dental

Hospital, Sheffield, aged between 10 and 11 years, were sent an OHRQoL questionnaire (CPQ

.14 three months before sec-

ondary school entry. Participants were categorised, according to clinical status, as having a visible dental difference
(abnormal incisor aesthetics and/or orthodontic malocclusion) or no visible difference. Follow-up questionnaires were
issued three months after secondary school entry to obtain repeat psychosocial data. Analysis of variance tests investi-
gated the impact of clinical variables, self-reported satisfaction with dental appearance and gender on OHRQoL during
educational transition. Results Ninety-two children participated in the baseline study and 71 of these children completed
the follow-up questionnaire (43% and 77% response rates, respectively). Visible dental differences and dissatisfaction with
dental appearance were associated with worse OHRQoL at baseline and follow-up. Conclusions Dental conditions which
result in visible incisor differences are associated with higher levels of dissatisfaction with appearance and have potential
to negatively impact on children's OHRQoL.

INTRODUCTION

A wide spectrum of inherited and acquired

conditions affect the human dentition and
result in a variety of dental anomalies.'
Teeth may present with abnormalities of
colour, morphology, position or number.?
A recent dental survey of British children?
found that 34% of 12-year-olds had vis-
ible enamel opacities affecting one or more
of their permanent incisors, and 11% had
sustained a traumatic injury to an ante-
rior tooth, the majority of which remained
untreated. A deviation from ‘normal’ inci-
sor aesthetics may also be due to maloc-
clusions such as severe crowding, rotation,
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spacing or proclination. Indeed, it has been
estimated that 35% of British 12-year-olds
require some form of orthodontic interven-
tion on the basis of aesthetic and/or dental
health needs.*

Appearance is central to social expe-
rience and interaction throughout life:
how others react to facial differences can
greatly impact on a child’s sense of worth.®
There is some evidence that children with
visible dental differences, such as trauma-
tised incisors and incisor opacities, may be
subject to negative social judgements and
teasing by their peers about their social
appearance.®® Individuals with develop-
mental enamel defects, dento-alveolar
trauma and malocclusions also appear less
satisfied with their tooth colour/size and
report worse oral health-related quality
of life (OHRQoL) than individuals without
these conditions.’™"®

To date, however, little attempt has
been made to investigate the mechanisms
through which dental conditions impact on
children’s OHRQoL. There is some evidence
to suggest that the association between
clinical variables and child outcomes is
complex and that a number of variables

may moderate this relationship. For exam-
ple, a study by Marshman and colleagues'®
found that enamel defects impacted most
on those children whose sense of self was
defined by their appearance. This indi-
cates that a child’s subjective assessment
of their own dental appearance may play
an important role in how visible dental
differences impact on their OHRQoL.

Gender may moderate the relationship
between visible orofacial conditions and
OHRQoL outcomes. While it would appear
that children are actually very aware of
their dental aesthetics, irrespective of
gender or social background,' previous
research has found that females with facial
differences are more likely to report nega-
tive effects and tend to be more dissatisfied
with the appearance of their dentition than
their male counterparts.'8-2°

Significant life events may also influence
the impact of visible dental differences on
children’s OHRQoL. The educational transi-
tion from primary to secondary school can
be a challenging and stressful life event for
many children.?"?> Tt has been suggested
that there is an increased emphasis on
social interactions as children move into
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secondary schools and that ‘fitting in’ and
‘belonging’ become of key importance.?
Children’s educational attainment and
self-esteem have both been found to suffer
during their transition to a new school.*
It is therefore conceivable that children
who have visible dental conditions may
report increased impacts on their OHRQoL
during this transitional stage. However, it
has been proposed that the transition to
secondary school could also be viewed as
a life event which may have positive, as
well as negative, effects.”

Therefore, the aim of this project was
to investigate the impact of gender, vis-
ible dental differences and self-reported
satisfaction with dental appearance on
children’s OHRQoL during their educa-
tional transition from primary to second-
ary school. The findings presented in this
paper represent part of a larger research
project that explored the experiences of
children with and without dental differ-
ences during their transition to secondary
schools, using both qualitative and quan-
titative approaches.”

MATERIALS AND METHODS

Participants

A power calculation was initially con-
ducted based on an effect size of {2 = 0.20,
statistical power aimed at 1-f = 0.95, and
a significance level of 0.05, and revealed
that there would need to be at least 72
participants in the longitudinal study in
order to be able to detect main and inter-
action effects using the repeated measures
ANOVAs (for example, maximum of three
predictors and six groups inclusive of ‘time
1’ and ‘time 2’).

The study group was drawn from regular
attenders and new patient referrals at the
Charles Clifford Dental Hospital, Sheffield.
The case notes of all children aged
10-11 years (school year 6) at the time of
study commencement (January 2008) were
identified using a computerised hospital
patient database. Children with a learning
disability, significant medical history or
orthodontic appliance were excluded from
the study, leaving 216 potential partici-
pants (42.6% boys and 57.4% girls).

These children’s dental records were
reviewed by one of the authors (HDR) to
determine the current clinical condition of
each child’s upper permanent incisor teeth.

The appearance of the incisors was recorded
as ‘normal’ or ‘abnormal’ on the basis of
having any one of five conditions (trauma,
enamel defects, gross caries, hypodontia,
abnormal morphology). The orthodontic
status was also categorised as ‘normal’ (no
malocclusion) or ‘abnormal’ (class II or III
incisor relationships, rotations, displace-
ments, crowding or spacing).>?® For the
purposes of statistical analysis, participants
were divided into two dental groups for
comparison: i) normal or ii) abnormal inci-
sor aesthetics and/or occlusion.

Ethical approval for the study was
granted by the South Sheffield Research
Ethics Committee and study conduct was
monitored throughout by local research
governance processes.

Measures used

Three months before secondary school
entry, children and their parents/care-
givers were sent a study package which
comprised child and parent study infor-
mation sheets, parental consent and child
assent forms, a questionnaire booklet
and a prepaid envelope. The child’s oral
health-related quality of life (OHRQoL) was
measured using a short form of the Child
Perceptions Questionnaire (CPQ,, , 4].27 The
Impact Short Form (ISF-16) CPQ,, ,, was
developed through item impact method-
ology and is composed of 16 items com-
prising four oral health domains (oral
symptoms, functional limitations, emo-
tional well-being and social well-being).
The participant is asked ‘In the past few
weeks how often have you [had/been
item] because of your teeth or mouth?’
Example items include ‘pain in your teeth
or mouth’ and ‘felt shy’. The response
options are ‘Never’ = 0; ‘Once/twice’ = 1;
‘Sometimes’ = 2; ‘Often’ = 3; ‘Everyday/
almost everyday’ = 4. Higher scores indi-
cate more frequent impacts and thus worse
OHRQoL. Participants were also asked to
rate their satisfaction with the appearance
of their teeth in response to the question:
‘How satisfied are you with the appear-
ance of your teeth?’ A five-point response
format, ranging from ‘Very satisfied’ = 0
to ‘Very dissatisfied’ = 4, was provided.
For the purpose of statistical analysis, par-
ticipants were divided into two groups: i)
‘satisfied” (very satisfied or satisfied) or ii)
‘not satisfied’ (neither satisfied/dissatisfied,
dissatisfied or very dissatisfied).

Follow-up data on OHQoL and self-
reported satisfaction with dental appear-
ance were obtained by mailing the same
questionnaire to the children three months
after they had started secondary school
(December 2008).

For both the initial and follow-up ques-
tionnaires, if no response had been received
after one month, another copy of the ques-
tionnaire was mailed. In order to maximise
response rates the design of the evaluation
questionnaire was informed by a recent
Cochrane systematic review on increas-
ing response rates to postal questionnaires,
which included the use of personalised let-
ters, the use of coloured ink and the inclusion
of pre-paid envelopes in the study pack.?®

Following receipt of the follow-up
questionnaires, the dental records of each
respondent were reviewed again. A note
was made of any patients where there had
been a change to incisor appearance, such
as the provision of an orthodontic appli-
ance or anterior restoration.

Data analysis

Analysis of variance (ANOVA) tests were
used to detail the extent and nature of any
differences in OHRQoL based on visible
dental differences, satisfaction with dental
appearance, gender, and transition to sec-
ondary school. Interaction effects between
these variables were examined to investi-
gate possible moderating pathways. Data
for the CPQ total score and subscales were
positively skewed and were therefore trans-
formed using square root transformations
before conducting analysis of variance tests.

RESULTS

Baseline participants

Ninety-two children completed the base-
line questionnaire, giving a response rate
of 43%: 60 (65.2%) girls and 32 (34.8%)
boys. Fifty-two (56.5%) children were clas-
sified as having a visible dental difference.
Fifty (54.3%) participants were ‘satisfied’
with their dental appearance.

Oral health-related quality
of life at baseline

Means and standard deviations for the total
CPQ and the four sub-scales are presented
in Table 1. Bivariate analysis revealed that
children who had been categorised as hav-
ing visible differences were more likely to
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be dissatisfied with their dental appearance
than those who had not (r = 0.28, p <0.01).

In order to examine any impact on
OHRQoL of gender, having a visible den-
tal difference, and satisfaction with den-
tal appearance, a three-way ANOVA was
conducted on the CPQ total, with clinical
dental group (visible/no visible difference),
appearance group (satisfied/not satisfied)
and gender (boys/girls) as the independent
variables. There was a main effect of dental
group (F(1, 91) = 6.61, p <0.05), with the
no visible difference group having a lower
CPQ score than the visible difference group
(Table 1). There was also a main effect of
appearance (F(1, 91) = 6.82, p <0.05), with
those who were satisfied with their den-
tal appearance having a lower CPQ score.
There was no main effect of gender and no
significant interaction effects between gen-
der, dental group and appearance group.

In order to determine which domains
of OHRQoL were affected by the vari-
ables under investigation a 2 (gender) x 2
(dental group) x 2 (appearance group) x 4
(symptoms, functional limitation, emotional
well-being, social well-being) MANOVA was
conducted on the CPQ subscales. There was
an overall main effect of dental group on
OHRQoL subscales (F(4, 81) = 3.56, p <0.01).
The univariate tests revealed that this effect
was significant for functional limitation (F(1,
91) = 7.77, p <0.01), emotional well-being
(F(1, 91) = 5.28, p <0.05) and social well-
being (F(1, 91) = 10.76, p <0.01), but not for
symptoms (Table 1). The results also revealed
a significant overall effect of appearance
group on OHRQoL subscales (F(4, 81) = 4.38,
p <0.01). Univariate tests revealed that the
effect was significant for emotional (F(1,
91) = 14.65, p <0.001) and social well-being
(F(1, 91) = 4.12, p <0.05) but not for symp-
toms or functional limitation. There was no
main effect of gender or any gender, dental
group and appearance group interactions for
the OHRQoL subscales.

Follow-up participants

Table 1 Group means for oral health-related quality of life, at baseline and follow-up,
for dental and appearance groups

Oral health
CPQ total |9.88* (7.60) 17.38%(11.37) | 10.66" (8.14) 18.24* (11.65) | 14.122 (10.55) | 13.61°(10.98)
CPQy,,,» 3.80 (2.42) 4.94 (3.10) 3.86 (2.54) 5.14 (3.10) 4.45° (2.86) 4.31°(3.04)
CPQ, 1.98 (2.66) |3.98" (3.68) |2.48 (2.86) 3.86 (3.87) 3.112 (3.41) 2.97°(3.31)
crPQ,, 2.35%(2.59) |4.77*(3.71) 2.26% (2.40) 5.45% (3.76) 3.72° (3.47) 3.49° (3.51)
crPQ,, 1.75"(2.37) |3.69* (3.15) |2.06* (2.46) 3.79% (3.30) 2.85(2.99) 2.83°(3.16)
Oral health
CPQtotal |1.777(2.39) |7.07**(8.13) |3.00"*(4.88) |7.59***(8.41) |5.10°***(7.06)
CPQ,,,» 0.81(1.23) 2.00 (2.07) 1.05* (1.52) 2.16* (2.11) 1.56°*** (1.89)
CPQ, 038 (0.85) |1.82**(2.57) |0.84*(1.99) 1.81% (2.36) 1.29¢(2.21)
crPQ,, 0.31%(0.88) 1.98%(2.99) |0.557*(1.35) |[2.31*(3.26) | 1.36°** (2.55)
CPQ,, 0.27%(0.72) 1.27*(1.90) | 0.55** (1.22) 1.31 (1.96) 0.90° " (1.63)
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Fig. 1 Effects of gender, dental group and time on oral health-related quality of life

Of the 92 baseline participants, 71 chil-
dren completed questionnaires at follow-
up (77% response rate). The female to male
ratio was similar to that at baseline with 48
(67.6%) girls and 23 (32.4%) boys. Forty-
four (62.0%) of the participants had a vis-
ible dental difference. Only nine children
(12.7%) had experienced dental treatment
which could have resulted in a positive or

negative change to their dental appear-
ance; for example, being fitted with a den-
ture or fixed orthodontic appliance.

Oral health-related quality of life
following educational transition

Thirty-nine (54.9%) of the participants
were satisfied with their appearance at

follow-up. In all cases, OHRQoL improved
at follow-up (Table 1 and Fig. 1). Given
the small sample size, two separate sets
of analyses were conducted: (i) time,
dental group and gender, and (ii) time
and appearance group. In all analyses,
change in dental status was entered as
a covariate.
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In order to assess whether educational
transition (time), dental group, and gender
impacted upon OHRQoL at follow-up, a
series of 2 (time) x 2 (dental group) x 2
(gender) repeated measure ANOVAs were
conducted on the data. For the total CPQ
score, there were main effects of time (F(1,
65) = 18.05, p <0.001) and dental group
(F(1, 65) = 6.37, p <0.01), and a three-way
time x gender x clinical group interaction
(F(1, 65) = 4.64, p <0.05). Although all
groups showed a decrease in CPQ scores
following transition (ie they had better
OHRQoL), girls with a visible dental dif-
ference had higher CPQ scores at follow-
up than the other three groups and their
OHRQoL improved less over time than their
male counterparts (Fig. 1).

For the CPQ sub-scales, there was a main
effect of educational transition (time) for
symptoms (F(1, 65) = 17.82, p <0.001), emo-
tional well-being (F(1, 65) = 8.02, p <0.01)
and social well-being (F(1, 65) = 6.82,
p <0.01). There was a main effect of den-
tal group for functional limitations (F(1,
65) = 6.85, p <0.01), emotional well-being
(E(1, 65) = 5.89, p <0.05) and social well-
being (F(1, 65) = 5.60, p <0.05); the visible
dental difference group had worse OHRQoL
sub-scale scores than the no visible dental
difference group. There was also a three-way
time x dental group x gender interaction
(E(1, 65) = 5.21, p <0.05). At baseline, the
visible difference group had higher sub-scale
scores than the no visible difference group.
Following transition, boys with a visible
difference showed increased improvements
in OHRQoL compared to the girls with vis-
ible differences, whose CPQ sub-scale scores
remained higher than the other groups.

In order to assess the impact of educa-
tional transition (time) and satisfaction with
appearance upon OHRQoL at follow-up, a
series of 2 (time) x 2 (satisfaction) repeated
measures ANOVAs were conducted on the
data. There was a main effect of appearance
group for CPQ total score (F(1, 68) = 13.61,
p <0.001) and each of the sub-scales: symp-
toms (F(1, 68) = 5.42, p <0.05), functional
limitations (F(1, 68) = 7.83, p <0.01), emo-
tional well-being (F(1, 68) = 17.66, p <0.001),
and social well-being (F(1, 68) = 9.57,
p <0.01). In all cases, those who were not
satisfied with their appearance at baseline
had worse OHRQoL scores at follow-up than
those who were satisfied with their dental
appearance at baseline.

DISCUSSION

Findings in relation to oral
health-related quality of life

The results from the present study revealed
that children with a visible dental differ-
ence reported significantly more impacts
on their OHRQoL than children with-
out a visible dental difference (baseline
mean = 17.4 vs 9.9; follow-up mean = 7.1
vs 1.8). The baseline CPQ score for those
children with a visible dental difference
was similar to the scores which have previ-
ously been reported for children with oro-
facial conditions (mean = 16.5, SD = 8.3)
and higher than the scores reported for
children with caries (11.9, SD = 9.4) and
malocclusions (mean = 13.0, SD = 7.6).”
These findings are also consistent with
previous research which has identified a
number of different visible dental differ-
ences (eg malocclusion, dental trauma,
severe fluorosis and hypodontia) that are
associated with worse OHRQoL in chil-
dren.% 1214152930 Of the OHRQoL domains,
it was the impact on emotional and social
well-being that was most noticeable.
Again, this is consistent with earlier find-
ings which suggest poor dental aesthet-
ics may have a number of psychosocial
impacts on children’s OHRQoL."

Children with a visible dental condi-
tion also reported increased dissatisfac-
tion with their dental appearance. While
dissatisfaction with dental appearance
was associated with worse OHRQoL, the
baseline data revealed that children who
were dissatisfied with their dental appear-
ance did not report a higher number of
functional limitations or oral symptoms
than children who were satisfied with their
appearance. This suggests that impacts
associated with the dissatisfaction of den-
tal appearance are primarily emotional and
social in nature. Interestingly, children’s
satisfaction with their dental appearance
did not moderate the relationship between
dental group and OHRQoL. This is perhaps
surprising in light of previous findings that
indicate the impact of dental conditions is
influenced by children’s subjective assess-
ment of the importance of appearance.’®
However, it is possible that a mediating
relationship exists between dental group,
satisfaction with appearance and OHRQoL,
which was not investigated in this
current study.

The substantial decrease in CPQ scores
at follow-up was unexpected consider-
ing the negative impacts that transition to
secondary school can have on children’s
self-esteem.?**! This finding is perhaps even
more surprising considering that satisfac-
tion with dental appearance was unchanged
with time, and therefore could not explain
the improvement in OHRQoL. Interestingly,
at follow-up children with visible dental
differences also reported relatively low lev-
els of impacts on their OHRQoL, despite still
having a variety of dental anomalies and
orthodontic malocclusions.

There are, however, a number of possi-
ble explanations for the positive change in
children’s OHRQoL scores following edu-
cational transition. Firstly, the use of CPQ
baseline and follow-up scores as a reli-
able indicator of change is open to certain
methodological considerations. The ability
for a measure to reliably detect a difference
in OHRQoL when one is actually present
(its responsiveness to change), is a con-
troversial issue.’>*> While the ISF CPQ,, ,,
measure has demonstrated substantial test-
retest reliability over short re-test periods
(eg two-week intervals?’) it is possible that
the CPQ could be vulnerable to measure-
ment error over longer periods of time. It
is also possible that OHRQoL may not be a
stable construct. Indeed, previous research
which investigated the OHRQoL of adults,
using a global oral health rating, found
that just under half of adults did not report
steady patterns of change in their OHRQoL
in line with clinical variables, but rather
reported fluctuations in their OHRQoL
over four points in time.>* Future research
could subject measures of OHRQoL to
path analysis techniques, aimed at dis-
tinguishing true reliability from temporal
instability.’® It should also be recognised
that the examination of before and after
scores alone does not provide information
about the number of children who experi-
enced an improvement in their OHRQoL or
answer questions related to the magnitude
or meaningfulness of these changes.*'3¢

If it is, however, to be accepted that
the measure has reliably assessed a true
change in children’s OHRQoL, then the
examination of the CPQ subscales allows
exploration of other possible explanations
for this apparent improvement in OHRQoL.
The finding that children’s emotional well-
being improved following educational
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transition may suggest that children were
most anxious about their oral health
before starting a new school, and that
these fears were allayed once the move had
been made. The observed decrease in social
impacts over time could also suggest that
children experienced less questioning or
stigmatisation about their dental appear-
ance in their new school environment.
There is certainly some evidence to sug-
gest that adolescents are less likely than
younger children to make negative social
judgements about children who have vis-
ible dental differences.’’

It is also possible that key psychosocial
factors, which were not assessed in this
study, explained some of the variation
in OHRQoL over time. Indeed, previous
research has revealed that an individual’s
coping strategies and self-esteem may be
important determinants of OHRQoL.**"°
Therefore, this study formed part of a larger
research project which also investigated
the relationship between these variables
and children’s OHRQoL during educa-
tional transition, which will be reported in
future communications.

While gender was not a direct predictor
of children’s OHRQoL during transition to
secondary school, girls with dental differ-
ences reported least improvement in their
OHRQoL at follow-up. This is consistent
with previous research which has found
that females with a range of different den-
tal conditions experience worse OHRQoL
than their male counterparts.'*

Study design

While the study offers insights into the
potential impact of dental status on
children’s OHRQoL during transition
to secondary school, the study was not
without limitations.

It should be recognised that just under
half of the children invited to participate
in this study completed and returned ques-
tionnaires. Therefore, the experiences of
this group of children may not be repre-
sentative of the experiences of children
who, for whatever reason, decided not to
participate in the study. Further enquiry
would be warranted to compare the soci-
odemographic and clinical characteristics
of young patients who agree or decline to
take part in oral health research, to deter-
mine whether any fundamental differences
do exist between these two groups.

The CPQ measure used to assess OHRQoL
has been criticised for solely focusing on
the frequency of impacts on children’s
oral health and well-being. It has been
proposed that the actual severity of these
impacts and how much they affect children
should also be assessed.!®*! No attempt was
made to explore OHRQoL in relation to the
exact nature of the dental conditions (eg
genetic enamel defect, non-vital discol-
oured incisor, increased overjet, etc) as the
subgroups were too small for meaningful
statistical analysis.

One of the study’s main strengths,
however, was the use of follow-up ques-
tionnaires. To date, there have been few
longitudinal studies using paediatric
oral health-related quality of life meas-
ures. Thus, the study has provided further
evidence for the dynamic nature of oral
health-related quality of life with respect
to life events.

Clinical relevance

The initial prompt for this study arose
directly from clinical observations: there
was a perception of heightened dental
appearance-related anxiety among some
children just before their transition to sec-
ondary school. Thus, there was anecdotal
evidence of increased psychosocial impact
for some children with dental differences
with the anticipation of meeting new peers
in a new environment. One of the most
interesting findings, therefore, was that
the impact of various dental conditions
actually appeared worse just before the
school move, and did not generally per-
sist once the transition had been made.
Nonetheless, it is important that clinicians
provide opportunities for children to voice
any concerns about their own oral health
and appearance, and are inclusive of chil-
dren in treatment decisions.

A big thank you goes to all the children who gave
up their time to participate in the study. Our grati-
tude goes out to the staff in the Paediatric Dental
Clinic at the Charles Clifford Dental Hospital,
whose help in the data collection stage of this pro-
ject was greatly appreciated. Thanks are also given

to Sheffield Children’s Hospital Charitable Trust for
Sfunding this study.
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