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Background. The development of dental anxiety in
children is poorly understood.

Aims. The aims of this study were to measure
changes in dental anxiety over time and to examine
the relationship between anxiety, dental care, and
other factors.

Design. A prospective cohort study of children in
the north-west of England followed from 5 to
9 years of age. The participants were clinically
examined and their parents completed the same
questionnaire at 5 and 9 years.

Results. The majority (54.3% N = 38) of participants
who were anxious at 5 years were no longer anxious
at 9 years, but a large proportion of children who

were anxious at 5 remained anxious at 9 years of
age (45.7% N = 32). During the follow-up period,
a larger proportion of children developed anxiety
(11.7% N = 85) than the proportion of children
who were reported as being anxious at baseline
(8.8% N =170). At 9 years of age, dental anxiety
was significantly associated with girls; parental
anxiety; a history of extraction; and irregular,
asymptomatic dental visiting. These factors were
also significantly associated with dental anxiety at
5 years old.

Conclusions. Dental anxiety was cumulative in the
study population over time, and its development
influenced by multiple variables. Results suggest
that adverse conditioning and vicarious learning
are both important in the development of this
condition.

Introduction

Dental anxiety is a common condition; it is
estimated that 6-15% of people avoid regular
dental care because of dental anxiety or phobia'.
Dental anxiety is most likely to start in child-
hood; in a study of 1420 adults, over half of
participants who were dentally anxious reported
that they developed the condition in childhood?.
The aetiology of dental anxiety in children is
poorly understood; but three main mechanisms
have been postulated for how the condition is
initiated:

Direct conditioning whereby an early,
negative dental experience induces the
acquisition of dental fear and anxiety”™.
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Other studies provide indirect support by
demonstrating that children with high levels
of dental anxiety have received more extensive
dental treatment®°.

Vicarious learning whereby negative personal
experiences or possibly frightening, stereotypical
views about dentistry common in popular
culture are relayed to children through family
members or peers'' ™.

Personality traits whereby some individuals
are inherently and generically nervous or
anxious, and as a result have a greater predis-
position to develop dental anxiety'*¢.

Once acquired, the behaviour of dental anxiety
over time, for example, its progression or
possible attenuation, is also not clear. There
are concerns, however, that this condition tends
to be refractory in nature and once developed
in childhood can persist into adulthood*'’. It
is not possible to predict whether dental
anxiety in early childhood may be resolved or
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modulated as the child matures. Longitudinal
studies of dental anxiety are rare in the litera-
ture; Murray et al.'® and Poulton et al.'” examined
the longitudinal association between dental
anxiety and dental treatment in older children,
and adolescents and young adults, but we
have little information on how dental fear and
anxiety behave over time in young children.

This paper reports the findings of a prospective
study that followed a cohort of children from
5 to 9 years of age. The objectives were to
measure changes in the anxiety status of this
cohort and to examine the relationship between
anxiety status and dental care received, dental
visiting, and parental anxiety during this period.

Methods

This study followed a cohort of 1404 children
recruited at 5 years of age for whom data were
recorded by clinical examination and a paren-
tally completed questionnaire. These children
were recruited from the whole population of
1745 5-year-old children attending state primary
schools in the district of Chester and Ellesmere
Port in the north-west of England. The clinical
examination was undertaken by trained and
calibrated examiners using a national caries
diagnostic protocol and national standards for
examiner agreement®. Participant’s dmft values
for the primary dentition were recorded. The
parentally completed questionnaire recorded
the dental attendance behaviour, and children
were categorized into regular, asymptomatic
dental attenders or irregular, symptomatic
attenders. The questionnaire also incorporated
a measure of dental anxiety; parents were
asked to assess their child’s dental anxiety on
a 5-point Likert single-item scale with verbal
anchors ranging from ‘very relaxed” to ‘very
anxious’ about dental treatment. Children
whose parents reported them to be ‘fairly’ or
‘very anxious’ were categorized as anxious.
Those children whose parents described them
as being ‘very’ or ‘fairly relaxed’, or that they
were ‘neither relaxed nor anxious’ about
dental treatment, were classified as non-
anxious. Parental dental anxiety was recorded
using the same 5-point Likert scale, and
parents were categorized as being anxious or
not anxious in the same way as children.

The cross-sectional findings when the chil-
dren were 5 years old have been reported
elsewhere’. Four years later when the partic-
ipants were 9 years old, letters were sent to all
parents inviting them to enter their child into
the second phase of the study. The children for
whom consent was given received a clinical
examination by a single examiner using the
same national diagnostic protocol and calibrated
to the same national standard used at baseline®.
The original protocol for 5-year-olds made
the explicit assumption that all missing teeth
were extracted because of caries. Because of con-
cerns about miscoding exfoliated and extracted
primary teeth, recording of extraction and
exfoliation of the primary teeth when the
children were 9 years old was undertaken by
the examiner providing a clinical opinion on
whether or not any missing first primary
molars had been lost because of exfoliation
or extraction. The examiner was blind to the
baseline anxiety status of each child. Caries
experience in the permanent dentition was
also recorded. Parents were asked to complete
the same questionnaire used at baseline. Both
children and parents were classified as anxious
and non-anxious, and children’s dental visiting
behaviour was classified, using the same methods
employed at baseline. Children were also
categorized according to their extraction history
into those who had an extraction before 5 years
of age and those who had had an extraction
(in either the primary or permanent dentition)
between 5 and 9 years of age.

Analyses were completed using SPSS version
14 on data captured from both methods of
assessing extractions in the primary dentition
at 9vyears of age. Here, data are presented
using the examiner’s clinical judgement of
extraction, as the prevalence figures for extrac-
tion measured according to the national
protocol (in which any missing primary molar
teeth are coded as extracted) were considered
to be high when compared to the statistics
for 8 year-olds reported in the 2003 UK Child
Dental Health Survey?'. Analysis consisted of
cross-tabulations, with McNemar tests for
paired data, to examine bivariate relationships
between dental anxiety at 5 and 9 years of age,
and between dental anxiety and potential risk
factors. Backwards stepwise logistic regression
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Total population 1745
children aged 5

!

341 children not available for
examination or refused

aged 5

1404 children recruited

178 children lost to follow up |

[

| 1226 children aged 9

|

15 known to have left area |

| 1211 children aged 9

318 No consent or refused |

l |

consent and eligible for

893 children aged 9 with

follow-up
- 82 failed to return questionnaire
3 children absent 12 returned incomplete
from school questionnaires
890 children received a 799 questionnaires for
dental examination analysis
y
799 children with a
complete dataset for
analysis
Fig. 1. Flow diagram of children through study.
was used to identify the principal variables  Results

predicting children’s anxiety status at 9 years
of age. The dependent variable in the regres-
sion model was anxiety status at 9 years old.
Independent variables included gender, base-
line anxiety status at 5 years old (to capture
the longitudinal change in anxiety status),
whether or not a child had an extraction of
either a primary or permanent tooth (as a
measure of potentially traumatic treatment),
the anxiety status of participants’ parents at
9 years of age, and reported dental visiting
behaviour at 9 years old. A second stepwise
analysis was undertaken that included whether
or not children had received restorative treat-
ment as an independent variable, to determine
if this clinical intervention was associated with
development of dental anxiety.
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A flow diagram describing the follow-up of the
cohort is provided in Fig. 1. Of the 1404 chil-
dren examined when they were 5 years of
age, 193 (13.8%) were lost to follow-up or had
left the area, and the parents of a further
318 (22.7%) failed to provide consent for an
examination when their children were 9 years
old, leaving 893 children in the study. Of
these, a final total of 799 participants had clin-
ical examinations and parentally completed
questionnaires at both 5 and 9 years. This
represents a response rate of available children
at 9 years old of 65.7%, but only 56.8% of the
children included in the study at 5 years old
were available for analysis at the four year
follow-up. Table 1 compares the characteristics
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Table 1. Comparison of baseline characteristics of followed-up children with those lost to follow-up.

Children examined at 5 and
lost to follow-up (N=605)

Cohort examined at
9 years old (N=799)

Gender (N % males)

Mean dmft (SD)

Mean mt (SD)

Children parentally judged as anxious at 5 years old (N %)
Participant’s parent reporting their own

anxiety when their child was 5 years old (N %)

Reported as being irregular, symptomatic attender at 5 years
old (N %)

400 (50.1) 335 (55.4)*
0.19 (2.13) 1.77 (2.97)**
0.22 (1.05) 0.38 (1.40)**
70 (8.8) 81 (13.4)**
192 (24.1)! 185 (30.6)***
86 (11.2) 140 (23.1)**

*P < 0.05; **P < 0.001; ***P < 0.01.
'Due to item non-response, denominator is 797.
’Due to item non-response, denominator is 766.

Table 2. Prevalence of dental anxiety and risk factors in the cohort of participants at 5 and 9 years of age.

5 years of age N (%) 9 years of age N (%)

Number an percentage of girls who were anxious

as a proportion of all girls'

Parentally reported anxiety of the child?

Reported anxiety of parents?

History of extraction (in either the primary or
permanent dentition in participants at 9 years of age)?
History of regular, asymptomatic attendance?

39 (9.8) 73 (18.3)*
70 (8.8) 117 (14.6)*
192 (24.0) 179 (22.4)
54 (6.8) 342 (42.9)*
680 (88.8) 753 (94.1)*

*McNemar test P < 0.001

'Denominator is 399

’Due to item non-response, denominator is 797.
Due to item non-response, denominator is 766.

of the population available for analysis at
9 years of age with the children who were
lost to follow-up between 5 and 9 years of age
using baseline data collected when the children
were 5-years-old. Children examined at 9 years
old had significantly fewer males, significantly
less caries, significantly fewer extractions, a
significantly lower prevalence of irregular
symptomatic dental visiting; their parents had
significantly higher levels of dental anxiety
and the children examined at 9 years old had
a significantly lower prevalence of dental anxiety
at baseline than those lost to follow-up.
Table 2 compares the characteristics of the
study cohort at 5 and 9 years of age. The
prevalence of dental anxiety increased signifi-
cantly in this cohort during the 4 year follow-
up period from 8.8% at 5 years to 14.6% at
9 years old. In contrast, the anxiety levels
reported by parents did not show a significant
change over the 4-year period: 24.0% at
5 years of age and 22.4% 4 years later. A

reported behaviour of regular, asymptomatic
dental visiting was the norm (88.8% at 5 years
old and 94.1% at 9 years old), but there was
a highly significant increase in the number of
children experiencing an extraction, 6.8% at
5 years and 42.9% at 9 years of age. Although
there was an increase in prevalence of anxiety
in boys between the ages of 5 and 9 years
(7.8-11%), there was a much larger, highly
significant increase in anxiety among girls
over the 4 years (9.8-18.3%). The changes in
prevalence of dental anxiety between 5 and
9 years of age in the study cohort are com-
pared in more detail in Table 3. Anxiety was
not stable over time; half (54.3%, N = 38) of
the children who were anxious at 5 years
were no longer anxious at 9 years of age, and
11.7% (N = 85) of children who were not
anxious at 5 years, were recorded as being
anxious at 9-years-old.

Table 4 presents the outcomes of a backward
stepwise logistic regression, with the dependent

© 2009 The Authors

Journal compilation © 2009 BSPD, IAPD and Blackwell Publishing Ltd



Table 3. Anxiety status of children in the cohort at 5 and
9 years of age.

Dental anxiety status
at 5 years of age

Dental anxiety status

at 9 years of age Not anxious Anxious Total
Not anxious n (%) 642 (94.4) 38 (5.6) 680 (85.3)
Anxious n (%) 85 (72.6) 32 27.4) 117 (14.7)
Total n (%) 727 (91.2) 70 (8.8) 797*

McNemar test P < 0.001, *denominator 797 due to item non-
response.

variable parentally reported anxiety status of
their children at 9 years of age. After control-
ling for covariates, the girls had almost twice
the odds of boys for being dentally anxious.
Children whose parents were anxious were
more likely to be reported as anxious (odds
ratio 3.79, 95% CI 2.54-6.20) than children
whose parents did not describe themselves as
dentally anxious. Children who had a history
of extraction had more than twice the odds of
being anxious at 9 years than those who had
never had an extraction (odds ratio 2.10, 95%
CI 1.30-3.33). A history of dental anxiety at
5 years of age was the strongest predictor for
having dental anxiety at 9 years; children who
were anxious at 5 had over five times greater
odds of being anxious at 9, than children who
were not anxious at 5 (odds ratio 5.70, 95%
CI 3.24-10.10). A reported history of irregular,
symptomatic visiting was also significantly
(odds ratio 2.81, 95% CI 1.38-5.71) associated
with anxiety. A second logistic regression
analysis showed that in children categorized
with no history of extraction (N =475), a history
of restorative care was not associated with
dental anxiety at 9 years of age.
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Discussion

This prospective cohort study followed up
children between the ages of 5 and 9 years old
attending state schools in the north-west of
England. In the cross-sectional analyses when
the participants were 5 years old’, strong
associations were found between dental
anxiety and a history of extraction, an irregular
symptomatic attendance pattern, and parents
reporting that they themselves were anxious
about dental care. At 9 years of age, similar
associations were found; parentally reported
development of dental anxiety was strongly
associated with parental levels of dental anxiety,
female gender, history of irregular, symptomatic
dental attendance, and a history of extraction.
There was no association between dental
anxiety and a history of restorative care at
either 5 or 9 years of age. The results are broadly
in line with the findings of Poulton ef al.'” in
a long-term cohort study of older age groups
who reported that the early onset of dental
anxiety was related to negative conditioning
experiences, service use patterns. and also
stress reactive personality and specific beliefs
about health professionals.

The study had some weaknesses; a large
number of children were lost to follow-up and
the children who were lost to follow-up also
had a higher prevalence of the risk factors
associated with dental anxiety at baseline.
Additionally, the prevalence of dental anxiety
at 5 years old in the cohort was 8.8% (N = 70);
however, in the total population (N = 1404) it
was 10.8%°. Therefore, the prevalence of
anxiety reported for the cohort examined at
9 years old is likely to underestimate that of
the reference population. This is supported by
the 2003 UK Child Dental Health Survey?',

Table 4. Results of a backward stepwise logistic regression, with parentally reported dental anxiety status at 9-years-old

as the dependent variable.

Odds Upper and lower 95%
Independent variables in the equation ratio confidence intervals
Gender 1.70 1.09, 2.64
Child reported as dentally anxious at 5 years old 5.70 3.24, 10.10
Parents dentally anxious when their child was 9 years old 3.79 2.54, 6.20
History of extraction 2.10 1.30, 3.33
Reported history of irregular, symptomatic attendance at 9 years old 2.81 1.38, 5.71
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which reported that 22% of 5-year-olds, 25%
of 8-year-olds, and 28% of 12-year-olds had
some anxiety about attending the dentist. This
large difference could be due in part to different
methods of measurement. Our assessment of
dental anxiety was limited; however, the
measure used was compared to a concurrently
parentally completed version of the Dental
Subscale of the Children’s Fear Survey Schedule
(15 items)**** using Spearman’s rank correla-
tion. There was a highly significant positive
correlation between the scores of the two
scales (Spearman’s rho = 0.7, P < 0.001). There-
fore, the single-item scale related well to the
multi-item scale, providing some evidence of
the validity of the Likert scale. Measurement
of children’s dental anxiety in prospective
studies represents a considerable challenge for
researchers. At 5 years old, children are not
sufficiently mature to provide a valid and reliable
self-assessment of their anxiety, and although
some work has been completed in this field,
it is in its early stages®. Parentally assessed
measures can also be problematical, as the
literature is not well enough developed to
provide clarity on whether or not a parent’s
judgement of their child’s dental anxiety
agrees with the child’s subjective assessment.
In this study, a pragmatic decision was taken
to use the same parentally judged measure at
5 and 9 years to enable comparison. Future
longitudinal studies should consider using
multiple measures and employ latent variable
models during the period of follow-up.

This study provides information on the
behaviour of dental anxiety in young children
over time. The condition in young children is
not fixed and intractable, indeed the majority
(N =38, 54.3%) of participants who were den-
tally anxious at 5 years were no longer anxious
at 9 years of age. This may be explained by the
cognitive development of children during the
4-year period under study. However, a large
proportion of children who were dentally
anxious at 5 remained anxious at 9 years of
age (N =32, 45.7%), and the presence of
dental anxiety at 5 years was the strongest
predictor for children reported as being dentally
anxious at 9 years old. During the 4-year
follow-up period, a larger proportion of
children developed anxiety (N = 85, 10.7%)

than the proportion of children who reported
as being anxious at baseline (N =70, 8.8%).
So, although some children lose their dental
anxiety, a sizeable proportion retains their dental
anxiety and this group is added to by new
cases resulting in a net increase in prevalence
in this population at 9 years of age.

The findings of this study suggest that the
aetiology of dental anxiety in young children
is multifactorial, providing some support for all
three theoretical mechanisms for the acquisition
of dental anxiety. The strong and persistent
association between dental anxiety and dental
extraction agrees with the findings of other
studies and suggests that direct conditioning is
strongly implicated in the development of
early onset dental anxiety*'®"*'®, Extraction
was chosen as an index treatment because
of its significant impact on young children®.
Some 60% of children who were not dentally
anxious at 5 years, but who became anxious
during the follow-up period had one or more
extractions during this period. Like any non-
randomized study, the results of this observa-
tional study could be strongly influenced by
uncontrolled confounders and by selection
bias. For example, dentists could be more
likely to select anxious children for extraction
under general anaesthesia because they cannot
tolerate restorative care. Recent research in
the UK?* reports a strong and widely-held
belief among general dental practitioners that
traumatic treatments directly cause dental
anxiety and dental phobia in young children.
This work also found that these beliefs
influenced practise; dentists were reluctant to
perform clinical interventions on very young
children practising according to the psychological
concept of latent inhibition*’. This is a series
of positive or neutral dental experiences
which may protect the patient against the
development of traumatic associations or neg-
ative experiences. It is interesting to note that
no relationship was found between anxiety
and a history of restorative care at both 5° and
9 years of age. This may be explained by the
approach taken to restoration of the primary
dentition by many general dental practitioners
in England who tend to favour atraumatic
restorative technique®**’. Use of this technique
has been demonstrated to be less distressing
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than traditional approaches to restorative care®,
perhaps explaining why no link was found with
restorative treatment and dental anxiety. An
additional explanation may be that the exposure
time of receiving restorative treatment is greater
and therefore provides a habituating experience.
Parental anxiety had a strong association
with participants” dental anxiety, suggesting
that vicarious learning is also important in the
development of early onset dental anxiety.
This consistent association at 5> and 9 years of
age might be explained by anxiety ‘transferring’
between parent and child. However, the data
presented cannot establish the direction of this
effect; is it conveyed from parent to child as
a form of learnt behaviour®', or could the anxiety
and dental experiences of a child influence their
parent? A reported behaviour of symptomatic,
irregular dental visiting was strongly associated
with reported dental anxiety at 5 years’; this
relationship was also found at 9 years of
age and was also reported in the UK 2003
Child Dental Health Survey?'. Whether this
association is due to parents’ reticence to take
their child to a dentist because of their own
dental anxiety or whether a child’s unfamiliarity
with dental procedures, perhaps supplemented
with received negative information of dental
experiences, induces dental anxiety is unknown.
Again, these findings indicate the importance
of the concept of latent inhibition and suggest
strategies to promote early and regular, asym-
ptomatic dental visiting should be pursued.
The findings of the study also tentatively
suggest that personality traits or psychodynamic
factors have a role in the aetiology of dental
anxiety’, as 13.1% of children with no history
of extraction were reported as being dentally
anxious at 9 years old. This might reflect a
constitutional vulnerability to developing dental
anxiety in certain individuals. Further investi-
gation is required to deepen our understanding
of the relationship between certain personality
traits and the onset of dental anxiety.
Dental anxiety is an important factor to con-
sider when managing the dental care of young
children; it presents a challenge to dentists*
and can be a possible consequence of adverse
dental experiences. The condition was cumula-
tive in this population and its development
was influenced by many factors. To help dentists
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provide high-quality care and minimize the
chance of children developing dental anxiety,
behavioural scientists need to give high priority
to undertaking prospective cohort studies in
different populations in order to develop our
understanding of the risk factors for this
important condition. In observational studies,
however, the risk of bias and uncontrolled
confounding is ever present. There has been
a recent debate on how best to manage the
dental treatment of young children with calls
for randomized control trials in this field***.
Any such trials should include dental anxiety
as an outcome measure as part of the assessment
of the impact of different treatment regimes on
children’s quality of life.

What this paper adds
e This is one of the few prospective studies of dental
anxiety in the literature.
It shows that the majority of children who are dentally
anxious in early childhood lose their anxiety, but
children are susceptible to developing dental anxiety
throughout childhood leading to a net increase in the
number of dentally anxious children in the population
at 9 years of age.

e Female gender, parent’s levels of dental anxiety,
traumatic dental treatments, and irregular visiting
patterns are all significantly associated with anxiety;
however, a small number of children seem to be
inherently dentally anxious. These findings add support
to all three theoretical explanations for the aetiology
of dental anxiety: vicarious learning, conditioning, and
personality traits, suggesting that the aetiology of
dental anxiety is multifactorial.

Why this paper is important to paediatric dentists
¢ Paediatric dentists perform surgical interventions on
young children every day of their working lives, and
effective patient management is critical if they are to
perform their job to a high standard.

Paediatric dentists need to understand the causes of
dental anxiety in children and its development over
time to effectively manage the care of their patients
and to minimize the risks of their patients developing
dental anxiety.
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