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ABSTRACT

The first dental examination is a major step that is affected by many factors and determines the
dental treatment process. The main objective of this study was to evaluate the association of child
temperament with child dental anxiety, parental dental anxiety, dental behaviour and dental caries.
The study consisted of 100 children aged 3 to 6 who were attending their first dental examination and
their accompanying parents. The Facial Image Scale (FIS), Frankl’s Behaviour Scale (FBS), Corah’s
Dental Anxiety Scale (CDAS) and the Short Temperament Scale for Children (STSC) were used for
assessment. The DMFT (decayed, missing and filled teeth) score of each child was recorded. Children
who exhibited negative behaviour on the FBS had the highest rhythmicity scores (p = 0.008). The mean
DMFT score of children in the rhythmicity temperamental dimension was relatively high (p = 0.008).
The parents of children defined as negative on the FBS had high dental anxiety levels on CDAS
(p < 0.001). Children whose parents had higher dental anxiety levels showed higher dental anxiety
(p = 0.007). The success rate of dental treatment procedures may be increased by improving dentists’
knowledge of dental anxiety related to the child’s temperament and integrating parental support to
reduce dental anxiety.
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caries and inadequate oral hygiene have
higher dental anxiety (Taani er al., 2005;
Klingberg & Broberg, 2007).

INTRODUCTION

One of the most important public health
challenges is dental caries, particularly
among young children. Dental caries
affects a child’s quality of life by causing

Dental anxiety is described as abnormal fear
or unwarranted apprehension of visiting

pain, complicating their ability to eat, sleep
and learn, delaying physical development
and restricting activities. To provide the
appropriate dental treatment or preventive
measures for caries in children are often
difficult due to the fear and anxiety of
children towards dentists (Balasubramanian
et al., 2018). In addition, some studies have
reported that children with severe dental

the dentist for dental treatment procedures.
Dental anxiety has been reported as a
common phenomenon in paediatric patients,
with an estimated prevalence between
6% and 20% due to the predominance
of children’s perceptual imagination over
logical judgement (Jain et al., 2019). Various
parameters, such as gender, age, parenting
styles, cognitive level, reaction to strangers,
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social expectations and temperament,
influence dental anxiety among children
(Morgan et al., 2017; Jain et al., 2019).
Parental dental anxiety is one of the indirect
factors that play an important role in the
dental anxiety of their children; parental
attitudes can increase the severity of anxiety
symptoms in children (Karibe er al., 2014).
The dental anxiety of mothers may influence
their attitudes and habits regarding the
child’s oral health care, especially the dental
attendance pattern (Goettems et al., 2012).

Temperament in childhood is defined as
an emotional essence of personality that
varies individually with a strong genetic

or neurobiological basis and refers to
environmental interaction style. In child
developmental psychology, temperament

is a crucial concept remaining relatively
stable across time and situations, but it
can be modified by environmental effects
or may vary with age and gender (Else-
Quest et al., 2006). Temperament can be
categorised into four types or tendencies:
Reactivity, persistence, approach and
rhythmicity (Yagmurlu & Sanson, 2009a).
Temperamental characteristics have a
powerful influence on trait anxiety and
the adaptive or maladaptive functioning of
children. It has been reported that there is a
direct relation between temperamental traits
of children and dental anxiety (Dahlander
et al., 2019). While some paediatric patients
are able to cope well with their dental
visits, others display some dental behaviour
management problems associated with dental
anxiety that cause delaying or cancellation of
dental treatment (Talo Yildirim ez al., 2017).

There are few studies in the literature on

the correlation between dental anxiety
and child temperament which stated
that shyness and negative emotionality

temperaments induce dental anxiety among
paediatric patients (Klingberg & Broberg,
1998; Stenebrand ez al., 2013; Jain er al.,
2019). A statistically significant correlation
between dental anxiety and emotional or shy
temperaments was also reported (Jain er al.,
2019). While some studies have investigated
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separately the relationship between a child’s
temperament and dental anxiety (Klingberg
& Broberg, 1998; Stenebrand et al., 2013),
the relationship between parental anxiety
and the dental anxiety of children (Folayan
et al., 2002; Kyritsi ez al., 2009; Karibe ez al.,
2014), and the relationship between a child’s
temperament and their caries (Aminabadi
et al., 2014), no study has examined the
aforementioned factors taken together.

This study aimed to investigate the
association of child temperament with child
dental anxiety, parental dental anxiety,
dental behaviour and dental caries. Based
on the literature, three null hypotheses
were considered. The first was that there
is no association between the children’s
temperament and their anxiety. The second
was that temperament would not correlate
with dental caries and the third was that
parental dental anxiety would not correlate
with the dental anxiety of children.

MATERIALS AND METHODS

Participants and Setting

This cross-sectional study was conducted
with 100 children and their accompanying
parents who visited the Department of
Paediatric Dentistry from November 2019
to June 2020 for their first dental visit.
The following criteria were considered for
inclusion in the study:

1. Three- to
patients.

six-year-old  paediatric

Children having their first dental visit.

No known medical conditions limiting
the cognitive development of the child.

4. No known communicative disorders or
psychiatric diagnoses.

5. No diagnosed
conditions.

chronic  medical

6. No history of pulpitis or tooth

infection pain.

7. No history of an unpleasant medical
experience.



The study protocol was approved by the
Institutional Ethics Committee (Ref. No.
2019/114). Informed consent was obtained
from parents after explaining the purpose
of the study. Based on data from a previous
study (Jain er al., 2019), a minimum sample
size of 100 subjects was determined via
the G*Power software programme (power
= 0.80, a = 0.05, B = 0.20, G*Power,
v. 3.1.9.2). Children who met the inclusion
criteria were randomly selected six months
after ethical approval. Children who had no
previous dental examination were included
in this study in order to eliminate any
possible dental anxiety due to previous dental
experiences. The age range (3—-6 years) of
the children was chosen based on previous
studies (Klaassen er al., 2007; Klingberg
& Broberg, 2007; Jain et al., 2019). The
children were allowed to spend time in the
playroom area to become comfortable in
the dental clinic environment before their
first oral examination. The examination
was performed by the same operator in
the presence of the parents. For the oral
examination, only a dental mirror and a
probe were used in accordance with the tell-
show-do technique.

Outcome Measures

To measure the dental anxiety of the child,
the Facial Image Scale (FIS) (Buchanan
& Niven, 2003) was used just after the oral
examination. The FIS presents a row of
five faces ranging from very happy to very
unhappy. Each child was asked to choose a
face that was most similar to his/her feeling at
that moment. The DMFT (decayed, missing
and filled teeth) score for primary teeth
was calculated for each paediatric patient.
Each child’s sitting pattern (whether he/she
climbed into the chair independently or was
placed in the chair by a parent) (Yildirim
et al., 2018) was recorded by the examining
dentist.

The behaviour of children was assessed
according to the Frankl Behaviour Scale
(FBS) (Frankl ez al, 1962). Another
experienced paediatric dentist assessed the
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child’s behaviour while commencing an
oral examination. FBS divides observed
behaviour into four categories, ranging from
definitely positive to definitely negative, as
follows:

1. Definitely negative: Immature and

uncontrollable, refuses treatment,
shows defiant behaviour and cries
forcefully.

2. Negative: Reluctant to accept dental
therapy; immature, whining and timid.

3. DPositive: Accepts dental therapy, tense
but cooperative, whining and timid.

4. Definitely positive: Good
understanding and interested.

rapport,

After dental examination, all parents were
asked to fill out the Corah’s Dental Anxiety
Scale (CDAS) (Ilgiiy et al., 2005) and the
Short Temperament Scale for Children
(STSC) (Yagmurlu & Sanson, 2009b;
Yagmurlu & Altan, 2010) in the Turkish
language. There was an additional section
for parents to fill out with questions on sex,
age, education level of parent and number of
children. When both parents accompanied
the child, the one who spends more time
with the child was asked to fill out the survey.
In the case of families with multiple children,
only one child was chosen randomly for the
study to help decrease bias.

To define the dental anxiety level of parents,
the CDAS (Corah, 1969) was completed
by the accompanying parent. The validity
and reliability of the translation has been
established in previously published research
(Ilgty et al., 2005; Seydaoglu et al., 2006).
The CDAS includes four items to measure
dental anxiety on a five-point Likert-type
scale. Each question is scored from one (not
anxious) to five (extremely anxious). The
lowest score obtained from the scale was
5 and the highest score was 20. The total
dental anxiety score was classified into three
groups: Low anxiety (score less than 13),
moderate anxiety (scores 13-15) and high
anxiety (greater than 15).
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The children’s temperament was assessed
by the STSC. The validity and reliability of
the Turkish translation was established in
previously published research (Yagmurlu &
Sanson, 2009b; Yagmurlu & Altan, 2010).
This version contains 30 items describing
different characteristics of the child in which
each behaviour is rated on a 6-point Likert-
type scale from 1 (not at all like my child)
to 6 (very much like my child), which was
completed by a parent. The scale has four
dimensions: reactivity, persistence (tendency
to persevere with activities or tasks),
approach (withdrawal from new people,
situations), and rhythmicity (regularity
and predictability of the child’s biological
and behavioural functions). A high score
indicates relatively high reactivity and
persistence but low approach and rhythmicity
temperamental traits.

Statistical Analysis

Data analysis was performed with SPSS 14.0
(IBM Corp, Chicago, Illinois). Descriptive
statistics of quantitative variables were shown
as mean * standard deviation (SD) and
median (Q1-Q3), while qualitative variables
were presented as count and percentage.
Normality of quantitative variables was
evaluated with the Shapiro-Wilk test. For the
normally distributed groups, comparisons
were performed with a #-test or one-way

analysis of variance (ANOVA). Mann-
Whitney and Kruskal-Wallis tests were
used for the comparison of non-normally
distributed groups. Associations between
quantitative  variables  were  evaluated
with Spearman correlation analysis. Chi-
square analysis was conducted to assess the
relationship between qualitative variables.
P values less than 0.05 were considered
significant.

RESULTS

Of the 100 children who participated in
the study, 54 were girls (mean age [SD]
4.94%+0.11) and 46 were boys (mean age
[SD] 4.48%0.14). The values of FBS,
FIS and CDAS variables are presented in
Table 1. Fifty-nine percent of the children
showed definitely positive behaviour, 28%
exhibited positive behaviour, nine showed
negative behaviour and the remaining four
exhibited definitely negative behaviour on the
FBS. Nine percent of the children exhibited
high dental anxiety on the FIS, while 50%
showed low dental anxiety. Boys exhibited
higher dental anxiety than girls, according to
the FIS. Among all participants, 73 parents
exhibited low dental anxiety, 16 parents
exhibited moderate dental anxiety and
11 parents exhibited high dental anxiety,
according to the CDAS.

Table 1 Descriptive statistics

Variable n Mean+SD
Age 100 4.73£0.03
FBS 100 3.42+0.26
FIS 100 2.02+0.42
CDAS 100 10.09+1.21
STSC/reactivity 100 4.04+0.26
STSC/persistent 100 3.20+0.27
STSC/approach 100 3.17+0.30
STSC/rhythmicity 100 2.98+0.23
DMFT 100 4.18+1.35

SD Median (Q1-Q3) Max. score
0.91 5 (4-5) 6.00
0.82 4 (3-4) 4.00
1.33 1.5(1-2.75) 5.00
3.84 10 (7-13) 18.00
0.82 4 (3.55-4.66) 5.77
0.86 3.14 (2.43-3.82) 5.00
0.96 3.07 (2.42-3.85) 5.42
0.74 3(2.42-3.42) 4.71
4.27 3(0-8) 16.00
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Table 2 The correlation coefficient between temperament, dental anxiety, dental behaviour
and parental anxiety

Scales STSC/reactivity STSC/persistent STSC/approach STSC/rhythmicity
FIS I -0.138 0.062 0.169 0.049
p 0.172 0.537 0.094 0.631
CDAS r 0.001 0.087 0.022 0.045
p 0.990 0.389 0.824 0.657
FBS r 0.021 0.047 0.101 0.097
p 0.840 0.641 0.318 0.338

Table 3 The association between temperamental dimensions and FBS

Definitely negative Negative Positive Definitely positive
STSC subscales — —_—
n MeanzSD n Mean+SD MeanxSD n MeanzSD
STSC/reactivity 4 4.27+1.08 9 3.88+0.60 28 4.03+0.51 59 4.05+0.35 0.884
STSC/persistent 4 3.00+2.56 9 3.33+0.89 28 3.11+0.54 59 3.23+0.32 0.847
STSC/approach 4 2.92+1.64 9 3.23+1.11 28 3.06+0.60 59 3.23+0.38 0.834
STSC/rhythmicity 4 3.28+0.95% 9 3.35+0.41° 28 2.59+0.38° 59 3.08+0.32° 0.008

Note: Groups that do not share a common letter are significantly different.

Table 4 Spearman’s correlation coefficients between age and other parameters

Variable DMFT FBS FIS CDAS Reactivity  Persistent Approach Rhythmicity
Age r, 0.215 0.398 -0.230 -0.215 -0.095 0.094 0.245 0.300

p 0.031 <0.001 0.021 0.031 0.346 0.353 0.014 0.002
The correlation values between Table 5 Spearman’s correlation coefficients among
temperamental dimensions with FIS and FBS, FIS and CDAS
CDAS are presented in Table 2. There

L. . Scales FIS CDAS

was no significant correlation between
temperament and FIS or CDAS. The FBS -0.294 -0424
correlation values between temperamental 0.003 <0.001
and FBS categories are presented in CDAS
Table 3. The children who exhibited
negative behaviour on FBS had the highest FIS Is 0.266
rhythmicity scores (p = 0.008). The mean p 0.007
DMFT score for children who were in
the rhythmicity temperamental dimension There was a  significant  difference

was relatively high (0.008). There was no
significant correlation between DMFT and
CDAS and FBS. The correlation values
between age and DMFT, FIS, CDAS, and
FBS values are shown in Table 4. There
was a weak but significant relation between
approach (p = 0.014) and rhythmicity
(» = 0.002) temperamental dimensions and
age.

between FBS scores and sitting patterns
(p < 0.001). The children who exhibited
definitely positive or positive behaviour sat
independently on the dental chair: 94%
of the children sat independently and 6%
were seated by their parents on the dental
chair. There was a weak but meaningful
relationship between FBS and FIS variables
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(r = 0.294, p = 0.003). Parents whose
children were rated as negative on FBS
had high dental anxiety levels on CDAS
(p < 0.001). There was a positive, weak, but
statistically significant relationship between
FIS and CDAS (r = 0.266, p = 0.007)
(Table 5).

Regarding the education level of parents,
those of 33 children had a low educational
level, while 67 parents had a high level of
education. Children whose parents were
in the low education level group showed
high FBS scores, and this was statistically
significant (p < 0.001). Children whose
parents were in the low education level group
exhibited high persistence (0.01) and low
rhythmicity (p < 0.001) temperamental traits.
The mean DMFT score for children whose
parents had less education was significantly
high (p = 0.002).

DISCUSSION

In the present study, the impact of
temperament characteristics of children on
dental anxiety, dental behaviour and DMFT
were evaluated. According to the results,
the first null hypothesis of the study was
accepted: no significant differences were
found between temperamental dimensions
and FIS and FBS. Since the mean
DMFT score for children who were in the
rhythmicity temperamental dimension was
relatively high, the second null hypothesis
was partially rejected. In addition, a weak
positive correlation was found between FIS
and CDAS. For this reason, the third null
hypothesis was rejected.

Childhood temperament features have been
determined to be a valuable predictor of how
a child will react to a variety of potentially
stressful situations (Kagan ez al., 1987). The
first dental visit can be a stressful situation
for children and plays a pivotal role in the
development of their attitudes in relation
to dental anxiety. According to the results,
although there was no significant correlation
between dental anxiety, dental behaviour
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and temperament, the reactivity subscale of
the STSC score of those who had definitely
negative attitudes according to FBS was the
highest. Reactivity or negative emotionality
has an important effect on children’s
behavioural problems (Rubin ez al., 1995).
High levels of children’s negative emotions
cause more intense responses and greater
difficulties in  interpersonal  relations.
Moreover, highly reactive children are prone
to feeling anger and are less competent in
self-regulation. This is in line with the results
of a previous study assessing the correlation
between child temperament and behaviour
in relation to age in the dental setting
(Aminabadi et al., 2011). The study reported
a significant negative correlation between
the child’s behaviour and temperament
dimensions of reactivity, shyness, anger,
irritability and fear, indicating that more
negative temperaments exhibit more negative
behaviour.

Previous studies have found that shyness
and emotionality can contribute to the
development of dental anxiety in children
(Klingberg & Broberg, 1998; Jain er al.,
2019). The present study demonstrated a
slightly different result that may arise from
the diversity of the studied populations,
considering differences in cultural aspects.
An additional reason for the discrepancy
may be related to the quite low number of
children who exhibited negative behaviour
on FBS and a high level of dental anxiety
according to FIS. It should also be taken into
consideration that the scales used in those
studies were different from those used in our
study.

The present study found a positive, weak,
but significant relationship between DMFT

values and temperamental features of
rhythmicity. This finding indicates that
children with high DMFT values were

unregulated and had unpredictable biological
functions. This result was in accordance
with a previous study which reported that
children with early childhood caries (ECC)
were found to be less rhythmic than children
without ECC (Jabin & Chaudhary, 2014).



Similarly, another study reported positive
temperaments were higher in the caries-
free group and negative temperaments were
higher in the ECC group (Aminabadi ez al.,
2014). Poor modulation of regular tooth
brushing habits and eating patterns can
be defined as rhythmicity problems. Both
irregular oral hygiene and dietary habits
might cause an increase in the prevalence of
dental caries in children.

Taani ez al. (2005) reported that there was
no obvious association between dental
anxiety and dental caries or gingivitis in
children. Similarly, this study demonstrated
no significant correlation between FBS, FIS,
CDAS and DMFT scores. On the other
hand, our findings were contrary to the
studies in which a significant association was
observed between caries and dental anxiety
(Kruger et al., 1998; Rantavuori et al., 2004).
A probable explanation for this discrepancy
may be that the number of children with high
dental anxiety was considerably lower than
those with low dental anxiety.

There is no consensus on the relationship
between the dental anxiety of children and
parental dental anxiety. Alwin er al. (1991)
reported a weak relationship between
the dental anxiety of children and that of
their parents, so children may not have
learned dental anxiety from their families.
However, some studies have stated that the
dental anxiety of parents negatively affects
the behaviour of children during dental
treatment (Folayan et al., 2002; Rantavuori
et al., 2004; Klingberg & Broberg, 2007).
Similarly, in this study, it was observed that
parental dental anxiety levels increased the
dental anxiety level of children.

To identify children’s dental anxiety during
their first dental visit, various scales, such
as records of the patient’s self-reported
anxiety status, clinician rating of dental
behaviour and family evaluation, were used
in the present study. We aimed to overcome
the inaccuracies and limitations of each
method to allow a broader approach. In line
with previous research (Kyritsi er al., 2009;
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Salem ez al., 2012), a significant association
was found between FIS, CDAS and dental
behaviour. The verbal skills of the children
in this age group are often quite limited;
therefore, we used the FIS, which is based
on facial images and has proven to be a valid
instrument in many studies (Buchanan &
Niven, 2002; Cantekin et al., 2014).

Dental anxiety is a multi-factorial and
complex notion that is affected by several
variables. Dental anxiety levels may be
influenced by the gender, age and education
level of parents. In the present study, the
dental anxiety level of boys was higher than
that of girls, which was in contrast with
previous studies (Klingberg & Broberg,
1998; Jain ez al., 2019). A significant negative
correlation was observed between age and
FIS. In other words, the dental anxiety
levels of children decreased with increasing
age. These results are in line with the study
of Mishra er al. (2016), which stated that
increasing age is directly related to a child’s
dental anxiety. Additionally, Camilleri
et al. (2004) stated that children younger
than three years of age lack cooperation
and communication abilities, but these
skills improve with increasing age. After
the age of six, children acquire adjustment,
independence and self-control abilities and
can be expected to show few behavioural
management problems during dental
treatment (Camilleri ez al., 2004). Similarly,
Jain er al. (2019) studied the association of
temperament with dental anxiety and the
behaviour of preschool children aged three
to five during their initial dental visit. Based
on the aforementioned information, three- to
six-year-old children who were visiting the
dental clinic for the first time were selected
for the current study.

Although temperament influences dental
anxiety and caries, it cannot be derived from
the results of the present study. These results
may be explained by the relatively low sample
size of the high dental anxiety group. Child
temperament evaluation in this study was
carried out by parental ratings, which may be
influenced by the education level of parents,
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socio-economic status and parental stress. The
limitations of the present study mentioned
above should be taken into consideration when
interpreting our results. Future studies should
be carried out on children with different dental
anxiety levels and in different age groups to
investigate other factors, such as unpleasant
previous dental experiences and parenting
styles. Paediatric dentists should encourage
children to improve their oral hygiene habits in
accordance with their temperaments.

CONCLUSION

According to the results of the present
study, no significant association between
temperament and dental anxiety of children
was found. Children who exhibited definitely
negative attitudes according to FBS had the
highest reactivity temperamental scores.
A positive relationship between DMFT
values and temperamental feature of
rhythmicity was observed. A positive
correlation between parental dental anxiety
and children’s dental anxiety was found.
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