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Introduction

Anxiety and fear have been defined in many ways
in the literature. Spielberger (1983) made a distinc-
tion between the more temporary condition of
‘state anxiety’ and the more general and longstand-
ing quality of ‘trait anxiety’ [1]. State anxiety
reflects a ‘transitory emotional state or condition of
the human organism that is characterized by sub-
jective, consciously perceived feelings of tension
and apprehension, and heightened autonomic nerv-
ous system activity’. Spielberger contiunes, ‘Trait
anxiety denotes relatively stable individual differ-
ences in anxiety proneness and refers to a general
tendency to respond with anxiety to perceived
threats in the environment’ [1]. Both aspects are

combined in dental fear and anxiety (DFA), a com-
mon occurrence characterised by an essential and
inevitable emotion that appears as a response to
various dental procedures [2]. It varies in intensity
from one patient to another, ranging from a simple
nervousness to dental anxiety, which is a sentiment
of fear often unjustified and can disappear sponta-
neously or amplify, thus defining dental phobia.
[2,3].

Dental phobia is a particular form of fear, com-
pletely disproportionate to reality, which cannot be
explained or voluntarily controlled; if it persists, it
can in time induce permanent avoidance of
provocative situations [2]. Dental fear is constantly
met among children younger than three years, but it
also appears in older children, registering a maxi-
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mum frequency at around 11 years of age and
declining towards adolescence [2].

Dental fear prevalence in children and adoles-
cents has been assessed as between 3% and 21% in
northern Europe, and as more frequent among girls
[2]. As children grow older, they may develop meth-
ods to control it [4]. In one study in Singapore, 14%
of children aged 10 to 14 presented with high levels
of dental fear, and females were reported as 2.64
times more fearful than males [5]. However, in
Indonesia and Argentina boys reported higher levels
of fear than girls [3]. Children with high state anxi-
ety are almost three times as likely to report dental
fear as those with low state anxiety [5]. The preva-
lence of dental anxiety in the young adult population
in Australia was reported to be 14.9%, whereas in
Canada it was 12.5%, and in Russia 12.6%. About 4-
7% of subjects in Japan, Indonesia, Brazil, and
Argentina reported having extreme dental fear.
Although a study on the onset and patterns of change
in dental anxiety reported an increase in the preva-
lence of dental anxiety from 10.6% at age 15 years
to 13.3% at 18 years, it has also been widely report-
ed that anxiety tends to decrease with age [3].

The most frequent causes of dental fear
include: fear of pain by anticipation, of being
deceived/betrayed, of losing control, fear of the
unknown (through lack of information or commu-
nication), of invasive procedures, of a psychologi-
cal aggression (scolding/criticising), fear of repeti-
tion of negative past experiences, of the various
dental instruments’ noises, of bleeding, of the
unpleasant smells associated with the dental prac-
tice, fear of meeting unfriendly medical staff and of
being confined in small places [2, 6, 7, 8, 9].

It is essential to identify anxious children at the
earliest age possible in order to be able to institute
a precocious behavioural treatment [10]. Dental
fear can be assessed by the dentist/parent but also
by the child him/herself using appropriate scales
for the evaluation of dental fear and physiological
measures (e.g., pulse rate, basal skin response and
muscle tension) [7, 10, 11, 12, 13, 14].

Three types of measurements have been used
for assessing dental fear in children: rating of
behaviour during dental visits (e.g., the Frankl
Behaviour Rating Scale; FBRS), projective tech-
niques (e.g., Facial Image Scale [FIS] or Children’s
Dental Fear Picture test [CDFP]), and psychomet-
ric scales [10].

The instrument most frequently used by den-
tists to categorise patients’ behaviour is the FBRS,

which groups patients into four categories: totally
cooperative (++), partially cooperative (+), partial-
ly uncooperative (-), and totally uncooperative (–)
[15].

For auto-evaluation, children may use: the FIS,
the Venham Picture Scale, the Fear Thermometer
Scale (for younger children), the Children’s Fear
Survey Dental Subscale for teenagers, and the
Corah Dental Anxiety Scale (for teenagers and
adults) [7, 11, 12, 13, 14].

Aims

Against this background, the aims of this study
were:

1. To evaluate dental fear in children and ado-
lescents using the FIS from the point of view of
dentists, parents, and patients.

2. To validate and identify the main limitations
of this dental-fear measuring tool.

3. To identify the determinants of dental fear,
including the impact of age and gender.

Methods

A cross-sectional study was carried out in the pae-
diatric dentistry department of the Dental Medicine
Faculty, UMF Carol Davila, Bucharest using a con-
venience sample of 150, who were between 3-18
years old.

The inclusion criteria were all healthy commu-
nicative children (older than three years) who pre-
sented in the clinic during March 2008 (the month
with the historically highest number of attendances
at the clinic) for the first time, with various oroden-
tal emergencies.

The exclusion criteria from the study sample
were patients younger than the age of three years,
patients with mental disabilities, and patients/par-
ents who were unable to provide complete answers
to the questionnaire.

Parents and children were approached in the
paediatric dentistry department’s waiting room, in
order to obtain their informed written consent to the
participation in the present study.

Both dependent and independent variables
were assessed using the same questionnaire (Figure
1), which was completed by the parent, dentist and
patient. Each questionnaire had two pages, both
containing the FIS. The first page contained the
patient’s identification data (initials, age, sex), fear
motives (possibility to choose between: pain;
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Figure 1. Facial Image Scale
(FIS) and the questionnaire

used to assess dental fear and
anxiety.

1

2



extractions; injections; medics; fear of unknown;
sensorial discomfort - unpleasant noises, smells,
tastes, touches, light; unknown reason; no fear), the
chosen FIS score for the child (in the waiting room
and in the dental chair) and dentist, and the dental
behavioural pattern, established by the dentist
according to the FBRS. The second page contained
the parent’s identification data (initials, age, sex),
education, living environment, previous dental con-
tacts of the child (yes/no), and the chosen FIS
score. The child was not able to see the parent’s rat-
ing and vice versa.

Dental fear and anxiety, the dependent vari-
able, was assessed using the FIS (auto-evaluation
of the child and evaluation by the parent and the
dentist), which is a validated instrument of DFA
assessment [11] whereas the child’s behavioural
pattern was assessed using the FBRS (assessed by
the dentist). The Frankl score, a discrete qualitative
variable, was measured on an ordinal scale by
observation performed by the dentist (same one for
all children) using the FBRS.

The FIS comprises a row of five faces ranging
from very happy (1) to very unhappy (5). Children
were asked to indicate on the scale the appropriate
point that best represented their fear sensation, both
in the waiting room and while sitting on the dental
chair.

The authors considered that the choice of faces
4 and 5 (by the child, parent or the dentist) indicates
the presence of DFA in the patient, face 5 repre-
senting extreme dental fear.

The FIS was selected as a measuring instru-
ment of dental fear and anxiety because it is based
on simple and suggestive images and is easy to
understand, even for younger children, which is of
considerable help in reducing the questionnaire’s
completion time.

Independent variables used in the analyses
were sex, age, and reason for dental fear.

The ‘reason for dental fear’, a qualitative dis-
crete variable, was measured on a nominal scale by
applying a closed question.

The other variables (education, living environ-
ment, previous dental contacts of the child) for
which data were collected through the question-
naires will be analysed and presented in future pub-
lications.

Data obtained through the questionnaires were
analysed using statistical software (SPSS version
15.0, SPSS Inc, Chicago, USA).

The cumulative frequency of DFA (FIS=4, 5)

and extreme dental fear (FIS=5) was calculated
using SPSS’s descriptive statistics. This method
was also used to calculate the global frequency of
behavioural patterns according to the FBRS and the
global distribution of reasons for dental fear.

The difference between the children’s mean
FIS score in the waiting room and the mean FIS
score obtained in the dental chair was statistically
tested using the paired sample t-test.

In order to investigate the associations of age
and gender on FIS scores (in the dental chair), age
was transformed into a grouping variable (3–6
years, 6–9 years, 9–12 years, 12–15 years, and 15-
18 years). These associations were tested using the
chi-square test [15]. In a first phase, we included
the associations between fear perception (in the
dental chair) measured by FIS and patient gender.
In a second phase, we tested patient age as an influ-
encing factor for FIS.

The degree of correlation between the FIS
evaluations carried out by the child/parent/dentist
was determined by calculating the Cohen’s Kappa
scores [16, 17, 18].

Statistical significance was set at P<0.05.

Results

Final sample and ages of patients
Of the initial sample of 150 patients, 16 were

excluded: eight because they were younger than
three years of age, three because they had mental
disabilities, and six patients/parents (n=6) because
they were unable to provide complete answers to
the questionnaire. The exclusion of 16 children
from the initial study sample left a final sample of
134 patients, 68 (50.7%) girls and 66 (49.3%) boys.

There was a reasonable spread by age but over
50% of patients were under nine years old. The fig-
ures and percentages are as follows:

Aged 3-6 years: 29 patients (21.6% of the final
sample).

Aged 6-9 years: 44 patients (33.6% of the final
sample).

Aged 9-12 years: 26 patients (18.7% of the
final sample).

Aged 12-15 years: 18 patients (13.4% of the
final sample).

Aged 15-18 years: 17 patients (12.7% of the
final sample).

The patients’ mean age was 9.36 years (SD=
3.91 years). Because all participants in the study
provided complete answers to the questionnaire,
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the response rate was 100% for all 134 patients
included in the analysis.

Fear and anxiety scores
Twenty-nine (21.6%) children reported FIS

scores of 4 or 5 in their auto-evaluation in the den-
tal chair. Fourteen (10.4%) reported extreme dental
fear (FIS score 5).

The number of children presenting DFA
according to their self-evaluation (n=29, 21.6%)
was noticeably lower than the number of children
displaying uncooperative dental behaviour, accord-
ing to Frankl’s scale (n=64, 47.7%).

The children’s mean FIS score in the waiting
room was 2.21 (SD = 1.26), which is significantly
(P<0.0001) lower than the mean FIS score obtained
in the dental chair—2. 51 (SD=1.09).

The frequency of dental fear in girls
(DFA=13.4%; extreme dental fear=9.0%) was
greater compared to that in boys (DFA=8.2%;
extreme dental fear=1.5%) (Table 1, Figure 2).
Although the differences are interesting from a
descriptive point of view, they are not statistically
significant (after applying the chi-square test the
resulted significance level was P=0.079)

The frequency of DFA in age groups was as
follows:

Aged 3-6 years: 12 patients (9.0%), of whom
10 (7.5%) showed extreme DFA.

Aged 6-9 years: 9 patients (6.7%), of whom 4
(3.0%) showed extreme DFA.

Aged 9-12 years: 2 patients (49.0%), none of
whom showed extreme DFA.

Aged 12-15 years: 4 patients (3.0%), none of
whom showed extreme DFA.

Aged 15-18 years: 2 patients (1.5%), none of
whom showed extreme DFA.

See Figure 3.

Statistical analyses
The effect of age on dental fear was significant

(P<0.05). The association between the child’s fear
perception and his/her age indicates that fear tends
to decrease with the advancement of age which was
statistically significant (P<0.0001).

The Cohen’s Kappa scores calculated in order
to ascertain the degree of correlation between the
FIS evaluations carried out by the child/parent/den-
tist indicate a poor concordance between dentist–
parent (K=0.14; significance 0.002), child (in den-

Age 3-6 years 6-9 years 9-12 years 12-15 years 15-18 years Cumulative frequency
Sex % (n) % (n) % (n) % (n) % (n) % (n)

Girls 6.0 (8) 4.5 (6) 0 (0) 1.5 (2) 1.5 (2) 13.4 (18)

Boys 3.0 (4) 2.2 (3) 1.5 (2) 1.5 (2) 0 (0) 8.2 (11)

Cumulative 8.9 (12) 6.7 (9) 1.5 (2) 3.0 (4) 1.5 (2) 21.6 (29)
frequency

Table 1: Dental Fear and Anxiety (DFA) Frequency by Sex and Age Groups

Figure 2. Distribution
of Facial Image Scale
(FIS) by patients' gen-

der.
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tal chair)–parent (K=0.19; significance 0.000); and
child (in dental chair)–dentist (K=0.17; signifi-
cance 0.000) (Table 2). Although these values indi-
cate a rather low level of concordance, all three
coefficients are statistically significant, with a very
high probability level (P<0.0001).

All calculated Kappa coefficients were statisti-
cally significant with a probability greater than
95%. However, there are differences in view of the
perceptions’ concordance degree. The only higher
value (K=0.62) was registered between the young
patients’ perception in the waiting room and in the
dental chair. An intermediate concordance level
was found between the following pairs: child (in
dental chair)–parent, child (in dental chair)–dentist,
and parent–dentist (K values between 0.14 and
0.19). The lowest concordance levels were found
between children (in waiting room)–parents and
children (in waiting room)–dentist (K values
between 0.10 and 0.08).

The analysis of the reasons for dental fear indi-
cated that the main reasons were:

From the child’s point of view: pain (32.8%),
followed by sensorial discomfort (15.7%) and
unknown causes (14.9%) 

From the parents’ perspective: dentists (physi-
cians in general) (29.9%), followed by pain
(20.1%) and unknown causes (13.4%).

Discussion

Anxiety in patients still poses a significant problem
for the practice of dentistry, so detecting and
assessing dental anxiety among child patients with
some valid method of measurement is necessary.
This study provides further evidence of validity for
DFA evaluation with FIS and we would recom-
mend this measure for use with young children in
particular.

The cumulative frequency of DFA (21.6%) as
well as extreme dental fear’s frequency (10.4%), as
reported in this study, was higher than that report-
ed in previous studies. This may be explained by
several reasons: all the investigated patients were

Child Parent Dentist

Waiting room In dental chair

Child Waiting room 1

In dental chair 0.62** 1

Parent 0.10* 0.19** 1

Dentist 0.08* 0.17** 0.14** 1

Table 2: Cohen's Kappa Coefficients

Figure 3.
Distribution of
Facial Image

Scale (FIS) by age
group.

Note: All cells were computed based on 134 cases, * with a probability higher than 95%, ** with a prob-
ability higher than 99%
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experiencing various dental emergencies, most of
which were associated with pain or suffering; the
parents’ level of dental awareness was in some
cases poor leading to a delayed presentation for
treatment; and in many cases, parent anxiety was
transmitted to the child. The value of the cumula-
tive DFA was, however, close to the highest value
reported by Chapman and Kirby (2002) for chil-
dren in northern Europe [6].

The children’s mean FIS score in the waiting
room was significantly lower than the mean FIS
score when they were in the dental chair.

Although the frequency of dental fear in girls
was 1.63 times greater than in boys, the association
between DFA and gender was not statistically sig-
nificant. This value is much lower than that of
Chellappah et al. (2006), which could be explained
by cultural differences [5].

In the current study, the association between
the child’s fear perception and his/her age may
indicate that fear tends to decrease as children get
older. In this context, it was interesting to note that
in this study extreme dental anxiety was not report-
ed by children over the age of nine years. This find-
ing does not support the work of Chapman & Kirby
(1999), who have suggested that fear reaches its
maximum at about 11 years of age and then
declines towards adolescence [2]. This may be
because of cultural differences between the chil-
dren studied in the current study and those studied
by Chapman and Kirby (1999).

The degree of correlation between FIS evalua-
tions of dentist–parent, child (in dental chair)–parent,
and child (in dental chair)–dentist indicated a poor
agreement, although statistically significant. The
degree of correlation between child (in dental
chair)–child (in the waiting room) indicated a good
agreement, which was also statistically significant.

The poor concordance (agreement) between
the fear assessed by the FIS score selected by chil-
dren and their uncooperative behaviour during
treatment may have several explanations. Facial
image 3 of the FIS (see Figure 1 for this study)
proved hard to interpret for the children. Some of
them were defiant, stating that they were not afraid
although they manifested negative behaviour dur-
ing treatment, whereas others were insolent, proba-
bly because they were extremely indulged.

As far as the FIS is concerned, we concluded
that it was generally an easy, fast and efficient
method of measuring children’s fear; however, it
had some limitations. Some of the children younger
than five years of age experienced difficulty in
choosing a facial image that would match their
present state of mind. Facial image 3, associated by
the authors with indifference, was difficult to inter-
pret and was therefore avoided both by the children
as well as their parents. For this reason, we propose
the modification of the FIS scale by removing
image 3.

The results of this study suggest that there is a
need for further research to find better methods for
understanding and improving the fears and behav-
iour of children and adolescents when they visit
dentists, taking into account their age and the atti-
tudes and opinions of their parents.

Conclusion

Assessment of dental fear is an extremely useful
tool for the dental practitioner, who can use it to
customise behavioural treatment and management
for individual patients. However, further work is
necessary to improve the understanding of the fears
and behaviours of children when they visit the den-
tist.
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