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IN BRIEF

® Reviews dental anxiety measures for
children and assesses their statistical
qualities and clinical implications.

® Reliability is necessary but not sufficient
for validity - unawareness by some
dentists resulted in the use of non-
validated scales.

® Understanding the level of anxiety
before treatment will allow the dentist to
provide better anxiety management and
a more positive experience.

Objectives To review paediatric dental anxiety measures (DAMs) and assess the statistical methods used for validation
and their clinical implications. Method A search of four computerised databases between 1960 and January 2011
associated with DAMSs, using pre-specified search terms, to assess the method of validation including the reliability as
intra-observer agreement ‘repeatability or stability’ and inter-observer agreement ‘reproducibility’ and all types of validity.
Results Fourteen paediatric DAMs were predominantly validated in schools and not in the clinical setting while five of
the DAMs were not validated at all. The DAMs that were validated were done so against other paediatric DAMs which
may not have been validated previously. Reliability was not assessed in four of the DAMs. However, all of the validated
studies assessed reliability which was usually ‘good’ or ‘acceptable’ None of the current DAMs used a formal sample size
technique. Diversity was seen between the studies ranging from a few simple pictograms to lists of questions reported by
either the individual or an observer. Conclusion To date there is no scale that can be considered as a gold standard, and
there is a need to further develop an anxiety scale with a cognitive component for children and adolescents.

INTRODUCTION

Dental anxiety (DA) is a multi-system
response to a believed threat or danger.

It is an individual, subjective experience
which varies among people. DA is a wide-
spread phenomenon which ranks fifth
among the most commonly feared situa-
tions for individuals. It can have a serious
impact on daily life and is a significant
barrier to seeking and receiving dental
care. It has been estimated that the anxious
patient requires approximately 20% more
chair time than the non-anxious patient,’
which has an impact on cost. DA is seen in
both children and adults, with child anxi-
ety often manifesting as inappropriate or
disruptive behaviour. Unfortunately, many
general dental practitioners are not will-
ing to provide care for preschool children
who display disruptive behaviour, espe-
cially when more than simple treatment
is required.? In addition, the use of dental
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anxiety measures (DAMs) by dentists is
lower than it could be.?

Measurement of dental anxiety in chil-
dren is important not just for delivery
of high quality clinical care but also for
research. Understanding the level of anxiety
before treatment and the factors responsi-
ble for it will allow the dentist to identify
the anxious child in order to provide better
anxiety management and a more positive
experience. Hence, behavioural science is
an important component within dentistry
to study and quantify the behaviour of
patients toward dental treatment.* Studies
have proved and validated most of the den-
tal anxiety measurements, however, there is
a debate about which is the best measure
to use for clinical and research purposes
to determine dental anxiety in children.
Usually scales are preferred over single-
item measures because they contain data
that are suitable for statistical calculations
using summed and weighted scores.” In
2000 some of these anxiety measures were
reviewed,® however, this review looked at
measures for anxiety/pain and children/
adults together and did not include the
entire available DAMs by that date, nor
attempt to determine which scale was
most suitable for children. This study has

involved the analysis of all available dental
anxiety measures for children.

In order to consider any paediatric den-
tal anxiety measurement as a gold stand-
ard measure, the scale should cover the
following criteria: all types of reliability
and validity; a relatively bias-free method
independent of procedural bias or patient/
investigator response biases;’ a versatile
method that is applicable for both clinical
and non-clinical use, which is practical in
a variety of different dental settings;® a
method that should yield numbers on an
identifiable number scale (nominal, ordi-
nal, interval, or ratio) so that the appropri-
ate statistical analyses can be conducted;’
short in length to maximise response from
the children and minimise time for admin-
istration;” include items which are most
relevant to the child dental experience;’
easily hold the attention of the child;’ and
be simple to score and interpret.”

For self reported measures, the scale
must be: age-appropriate and cover the
cognitive status of the child; demonstrate
reliability in scoring and test-retest reli-
ability; be valid with respect to correlat-
ing with other indices such as behaviour
during treatment, dentists’ ratings of
cooperation and mothers’ expectations of
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Table 1 Dental anxiety scales reported by the observer

FCRS'® 1962 109 USA 3.5-5. 4 categories for the child's behaviour Not assessed | Not assessed

HCRS'® 1971 Not reported USA 3-5 4 categories with 4 ratings each Assessed Not assessed

GRS 1971 24 USA 3-6 4 point scale Assessed Not assessed
27 child-related behaviours;

BPRS?? 1975 44 USA 3.5-10 observers to score the frequency of Assessed CFSS-DS
these behaviours over 3 min interval

VABRS'? | 1980 Not reported UK 6-18 6 point rating scale Not assessed | Not assessed

FCRS = Frankl Category Rating Scale; HCRS = Houpt Categorical Rating Scale; GRS = Global Rating Scale; BPRS = Behaviour Profile Rating Scale; VABRS = Venham Anxiety and Behaviour Rating Scales

Table 2 Self-reported dental anxiety scales

. . . Dental
23 -

CFSS-DS 1968 52 Sweden 4-14 15 questions with 5 ratings each Assessed RS

100 mm horizontal line anchored by Frankl and
20 _

VAS L 45 Ueh Slld word descriptors at each end hee later to Houpt

VP! 1979 100 UK 3-18 C p|ct.ures/ch|ldren O OS2 Not assessed | Not assessed
questions or responses
3 subtests: 1) child to tell story
about 10 different animal pictures; 2)

CDFP?* 1995 146 Sweden 5-12 self reported responses to each Assessed CFSS-DS
of the 5 cards; 3) child to complete
15 incomplete sentences

FIS™ 2002 103 UK 3-18 Row of 5 faces ranging from 1 to 5 Not assessed | VPT

DA5'S 2002 31 UK 5 Two sets of 12 clinical pictures with 4 Assessed VPT & CFPT
face responses for each picture

SEp16 2005 468 UK 411 5 computerised questlon§ with 7 face Assessed MCDAS
responses for each question

MCDAS'® 1998 314 UK 8-15 8 que§t|ons with 5 responses for each Assessed CFSS-DS
question
8 questions with 5 face responses for

17 s -
MCDASf 2007 287 UK 8-12 each question Assessed CFSS-DS

CFSS-DS = Children's Fear Survey Schedule Dental Subscale; VAS = Visual Analogue Scale; VPT = Venham Picture Test; CDFP = Child Dental Fear Picture; FIS = Facial Image Scale; DA5 = Dental Anxiety Scale for

5-year-old children; SFP = Smiley Faces Program; MCDAS = Modified Child Dental Anxiety Scale; MCDASf = Modified Child Dental Anxiety Scale with Faces

behaviour;® and be numerical in order to
rank dental anxiety causing items objec-
tively and reliably.’ Reliability is necessary
but not sufficient for validity.

DAMs for children of age >6 years old
should also assess information related to
underlying beliefs and anxiety, as nega-
tive thinking patterns play a crucial role in
fear evocation that could make the person
apprehensive and difficult to treat,’® and
the degree of belief in negative cognitions
is associated with the severity of dental
anxiety. This will help dentists to under-
stand the specific fears of patients, which
in turn might help the patients to control
his/her anxiety.'® Most DAMs only provide
an overall estimate of perceived discom-
fort without understanding the causes of
this anxiety. Therefore the objective of
this study was to review paediatric dental
anxiety measures and assess the statistical

methods that are used for validation and
their clinical implications.

METHOD

A search of four computerised data-
bases (Embase, Medline, PubMed and
PsychINFO) was carried out for peer-

reviewed papers published between 1960
and January 2011 associated with paediat-
ric dental anxiety measures (DAMSs) using
the following search terms with appropri-
ate abbreviations to broaden the search:
paediatric/children dental anxiety, pae-
diatric/children dental fear/phobia, den-
tal anxiety measures and dental anxiety
scales. References of studies found were
then subsequently searched for any other
references to dental anxiety measures. A
hand search was performed for some arti-
cles which were not available electroni-
cally. The year 1960 was chosen because

the first scale was published in the early
1960s, and 2011 was chosen as it was the
year this study was carried out. All DAMs
designed for children and adolescents in
the English language were included.
After identification of the studies, data
extracted included the type of scale, year of
first publication, country of origin, demo-
graphic data for participants and assess-
ment of the method of validation (if any)
including the reliability as intra-observer
agreement ‘repeatability or stability’ and
inter-observer agreement ‘reproducibility’.
All types of validity were also checked.

RESULTS

The search of the four databases identi-
fied 14 paediatric DAMs. Seven of these
scales were developed in the UK,""" five
in the USA'* and two in Sweden.??*

To simplify the results, these scales were
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grouped into the observer-reported scales
(five scales summarised in Table 1), and the
self-reported scales (nine scales summa-
rised in Table 2). Publication dates ranged
from 1962-2007, and the subjects’ ages
ranged from 3-18 years old.

Status of existing DAMs

All DAMs are open to criticism. In order
to choose the right measure to use, the

investigator or clinician should assess the
instrument first to see whether the scale
has been validated and is reliable and
repeatable. Appropriateness and accept-
ability of the instrument for the study
should also be considered.®

The current DAMs were predominantly
validated in schools, not in the clinical
setting.

Statistical assessment

Different dental anxiety studies have used
different scales with different cut-off points
to distinguish anxious from non-anxious
patients. None of the current scales use a
formal sample size technique, therefore it
is not clear whether these estimates reflect
the real difference between the dentally
anxious and the non-anxious populations
or whether they are not methodologically
valid in origin. There was no published
information about the validation of five of
the DAMs: Frankl Category Rating Scale
(FCRS);'® Houpt Categorical Rating Scale
(HCRS);" Global Rating Scale (GRS);*
Venham Picture Test (VPT);" and Venham
Anxiety and Behaviour Rating Scales
(VABRS)."? For DAMs that were validated,
the gold standard used was usually other
measures of paediatric DAM, which may not
have been validated previously. There was
no published information about the reli-
ability of four of the DAMs: FCRS;'® VPT;"
VABRS;"? and Facial Image Scale (FIS)'
(Tables 1 and 2). The most reported scale
(15 studies) was the children’s fear survey
schedule-dental subscale (CFSS-DS).” This
was also the only children’s scale validated
in different languages.

Assessment of validity

Frankl, Houpt, Global Rating, Venham
Picture Test and Venham Anxiety and
Behaviour Rating Scales were not vali-
dated, therefore it is impossible to make
any judgments on usability and these

scales will not be considered further. The

remaining DAMs were validated against
each other, with the child fear survey
schedule-dental subscale (CFSS-DS) most
commonly used, probably because it is the
oldest validated scale (1986). In addition,
none of the existing DAMs has assessed
the external validity or generalisability in
the initial validation of the scale.

Ideally any new scale should be tested
against an existing one that is as different
as possible.” Not all of the 14 published
scales have followed this guidance, for
example the dental anxiety for 5-year-
old children (DA5)' has been validated
against similar scales which may affect
the accuracy of the validity results. One
of the scales (Visual Analogue Scale)* was
validated against un-validated measures
(Frankl and Houpt). Clearly at the very
least, a gold standard should be validated
itself. There are also issues in general with
the use of CESS-DS, as it includes some
irrelevant items such as ‘having to go to
hospital’ (most patients are not treated in
hospitals).'® In addition, it includes items
which might be not appropriate for use
in the modern day, for example people
in white uniform (most of the children
in the UK have never seen a dentist/doc-
tor in white uniform). Also, in a separate
study by these authors that is yet to be
published, one of the reasons for parents
refusing to allow their children to partici-
pate was the report that CFSS-DS includes
ambiguous material for their children such
as, ‘strange people look at you/touch you’.

Assessment of reliability

All of the validated studies assessed reli-
ability and this was usually classified as
‘good’ or ‘acceptable’ Clearly inter- and
intra-examiner reliability is an important
measure and on the whole this was well
handled by the studies assessed.

Assessment of the
clinical implications

The visual analogue scale (VAS) is ‘a meas-
urement instrument that tries to determine
a characteristic or attitude that is believed
to range across a continuum of values
and cannot easily be directly measured’*
Several studies have validated the use of
VAS to measure dental anxiety.'4-16.20.27.28
It is simple to use and can reliably evalu-
ate the responses of anxious children to
treatment,?>*” as well as being the most

frequently used questionnaire for chil-
dren.?> However, it is validated primarily
against self-reported scales that have not
themselves been validated. Moreover, it
only determines the level of anxiety in
general without addressing specific issues
that might help the clinician understand
the cause of the anxiety.

The Behaviour Profile Rating Scale
(BPRS)?* measures the behaviour of the
child in the dental situation. Observers score
the frequency of 27 child-related behav-
iours over a 3 minute period.” It can be a
complicated score to calculate and takes a
significant amount of time, also requiring
an external observer other than the treat-
ing dentist. Hence, it could be considered
as impractical for daily use in dental clin-
ics. Furthermore, it has no normative scores
which could result in different scores with-
out any interpretations. However, the BPRS
could be used for children below 5 years of
age. The child dental fear picture (CDFP)
requires 45 to 60 minutes to complete.** It
could be considered time consuming for the
operators and complicated for the children
to complete the total of 30 items across
three different tests.

The modified child dental anxiety scale
(MCDAS) consists of eight questions that
assess a child’s concern about specific dental
procedures.’® Each question has a five-point
scale from ‘1’ that indicates relaxed or not
worried, to ‘5" which indicates extremely
worried.” A new version of the modi-
fied child dental anxiety scale with faces
(MCDASf) was formed by adding a five faces
rating scale to the original numeric form."”
Like all other existing scales, it includes only
the most commonly feared items such as
injection, drill and tooth extraction. There
may be issues with how patients perceive
the faces relate to their anxiety status, with
evidence to suggest that face numbers 1, 2,
and 3 may be seen as a relaxed response,
while faces 4 and 5 an anxious response;*
perhaps introducing bias in favour of a
relaxed response when considering out-
comes for MCDAS and MCDASY.

The facial image scale (FIS) was devel-
oped to assess the child’s dental anxiety
immediately before entering the dental
clinic by using faces as an indicator of
this.'* Although it is a valid scale it is lim-
ited by the single item measure which may
make it difficult to identify the construct
of anxiety being measured.'” Assessment
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of dental anxiety for 5-year-old children
(DA5) involves four diagrammatic picture
cards denoting emotions of very happy to
very sad.'” Unfortunately, there was no
mention of inter/intra-observer reliability
and it was validated against very similar
scales. A four item computerised smiley
faces program (SFP) was introduced.'®
However, the use of it is likely to be limited
by the need for access to computer equip-
ment,'” and the accuracy of the results
could be affected by the use of seven faces
as discussed earlier.

DISCUSSION

Dental anxiety is manifested in cognitive,

psycho-physiological, and behavioural
spheres.! The degree of belief in negative
cognitions is associated with the severity
of dental anxiety, and the cognitive/emo-
tional responses and negative thoughts that
prime distressing emotions are key in any
investigation. The negative thinking pat-
terns play a crucial role in fear evocation,
possibly making the person apprehensive
and difficult to treat, and making them less
easily compliant with anxiety treatment
techniques.' The highly anxious dental
patient not only reports a greater number
of negative thoughts, but also a stronger
effort to control these thoughts as the time
of the dental appointment drew closer.’!
However, current scales do not assess the
cognitive aspect of the child. Hence, there
is a need to develop a measure of anxiety
that could include these spheres.

Most DAMs only provide an overall
estimate of perceived discomfort without
understanding the causes of this anxiety
and reporting only the most commonly
feared items (injections, extraction) with-
out recognising other common dental pro-
cedures that could cause anxiety. Although
there are many DAMs available, none of
them encompass the ideal criteria for the
assessment, statistically or clinically. This
study confirms the findings of previous
studies that there is no scale which could
be regarded as the gold standard.'® The cur-
rent DAMs were predominantly validated
in schools, not in the clinical setting; the
child’s response could be different when she/
he is in a clinical sitting. The current scales
also lack a report on the state of previous
dental experience and the parent’s expecta-
tion of the child’s behaviour, which have
been recommended by Melamed.*?

The limitation of this study was the
lack of reporting the number of studies
that used each of these 14 scales, which
could be a topic for future review. The age
range from 3-18 years old was wide, but
the objective of this study was to assess
the quality of all current children’s DAMs
irrespective of age. So given these limita-
tions which scale is the best to use? This
will depend very much on what the dentist
intends to do with the information. Some
scales such as MCDAS and MCDASf could
allow investigation into some of the rea-
sons behind the anxiety, however, there
are previously mentioned issues with how
patients perceive the faces in relation to
their anxiety status with evidence to sug-
gest that face numbers 1, 2, and 3 may
be seen as a relaxed response and faces
4 and 5 as an anxious response.’ This
could confuse the child as to which face
to choose and introduce bias in favour of
a relaxed response when considering out-
comes for the scale. Use of just three faces
with a neutral response at the middle may
have advantages.** There is not one scale
at present though that fulfils the required
statistical assessment for validation, and
the clinical implications still need future
assessment studies.

CONCLUSIONS

To date there is no scale that can be con-
sidered as a gold standard, and there is a
need to further develop an anxiety scale
with a cognitive component for children

and adolescents.
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