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Evaluation of children’s dental anxiety 
levels at a kindergarten and at a 
dental clinic

Abstract: This study evaluated the dental anxiety levels of preschool 
children at a kindergarten and at a dental clinic. The anxiety levels 
of ninety 4–6-year-old (4.99 ± 0.81) preschool children were evaluated 
according to pulse rates, the facial image scale (FIS), the Venham picture 
test (VPT), and the Frankl behavior rating scale. The children’s mothers 
were asked to complete the state-trait anxiety inventory (STAI) forms 
1 and 2 (STAI 2 and STAI 2). The sample t-test, Mann-Whitney U test, and 
Pearson’s correlation test were used. A statistically significant difference 
was observed between the children’s pulse rates when measured 
at the dental clinic and those when measured at the kindergarten 
(p < 0.001). Although the results were not statistically significant, more 
negative facial expressions were observed in the children at the dental 
clinic than in those at the kindergarten when assessed using FIS and 
VPT (p = 0.090 and p = 0.108, respectively). There was a statistically 
significant correlation between the transient anxiety levels (STAI 1) 
of mothers and the VPT scores of their children evaluated at the dental 
clinic (r = 0.506, p < 0.001). The continuous anxiety level of the mothers 
of males was found to be significantly higher (p = 0.033) than that of the 
mothers of females (STAI 2). Although the children had been informed 
about dentistry and were introduced to a dentist at the kindergarten, 
their anxiety levels seemingly increased as they arrived at the dental 
clinic. The significant increase observed in the children’s pulse rates 
was a physical indicator that their anxiety levels had increased. It can 
be concluded that the children felt more anxious at the dental clinic 
that at the kindergarten.
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Introduction
Patient anxiety can be a major problem in all branches of medicine, 

including dentistry. It can present problems for both the dentist and 
patients, particularly in pediatric dentistry. Factors specific to dentistry 
that can negatively affect a child on an emotional level include dental 
instruments with which the child has no prior experience, treatment 
methods, pain arising from treatments, fear caused by these treatments, 
and unfamiliar adults working as staff at the dental clinic. In addition, 
negative experiences that a child may have had at an early age and his/her 
interactions with the environment are factors that increase anxiety.1,2,3 
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Adverse childhood dental treatment experiences 
often reduce the frequency of pediatric patients’ visits 
to the dentist in the future, which can subsequently 
lead to poor oral hygiene.3

Dental anxiety is a complex condition and has 
various components. As previously implied, many 
factors in addition to past traumatic dental experiences, 
including personality, gender, age, and education 
level, may affect patients’ dental anxiety levels.4,5 
Some studies have shown that dental anxiety affects 
daily life and creates problems in family relationships 
and social activities.6,7

The dentist’s awareness of the patient’s anxiety level 
prior to treatment prepares him/her for the patient’s 
reactions and allows him/her to take precautions 
to reduce the patient’s anxiety level. This is crucial, 
particularly when dealing with pediatric patients. 
To help children cope with anxiety, the dentist should 
know more about the etiology, level of dental anxiety, 
and psychology of the child. Studies on dental anxiety 
have indicated that etiology involves multiple factors.8,9

The early identification of dental anxiety in a 
patient is important for dentists so that they can 
properly approach their patients.8 For this reason, 
many methods have been developed to assess dental 
anxiety. Some physiological changes may be an 
indicator of anxiety, such as an increase in pulse 
rate or salivary cortisol levels.10 It is easy to measure 
the pulse of a child in any setting, which gives this 
method an advantage. The most common scales 
used in children under 6 years of age are projective 
measures, i.e., the children are shown some pictures 
and are then asked to describe what they feel.1,2,3,11

Many studies have used facial images to assess the 
feelings of pediatric patients.3,6 The most important 
step when using such a scale is to validate it with 
another scale that has been previously validated for 
the group under study.2,3,6 In the case of very young 
children, the Venham picture test (VPT) is often used 
to avoid the need for extensive oral communication 
with children. VPT uses eight cards, each of which 
shows two pictures portraying opposite feelings. 3,6,11 
Dentists also often use the Frankl behavior rating 
scale, which evaluates children’s behavior based 
on observation. More specifically, according to this 
behavioral scoring method, the child is observed 

and assigned a score.12,13 The facial image scale (FIS) 
is also commonly used by dentists.2,6,12,14 It comprises 
a row of five faces ranging between “very unhappy” 
and “very happy” and numbered from 5 to 1, and 
it aims to assess the state of anxiety. Each child is 
asked to point to the face that they feel most closely 
reflects their feelings at that moment.

The most effective and reliable method for truly 
assessing dental anxiety levels involves the parental 
interpretation of information obtained from pediatric 
patients. However, this information will be biased 
by the parents’ feelings about past experiences, the 
anxiety caused by past and current experiences, and 
the expectations from the current process.15 In fact, 
dental anxiety in preschool children can be affected 
by the dental anxiety experienced by their mothers 
as well as by general anxiety.16 Corkey and Freeman17 
demonstrated that the relationship between a mother 
and her child in a group of 6-year-old pediatric patients 
affects their psychological development, compliant 
behavior at a dental clinic, and oral hygiene.

This study was designed to assess the dental 
anxiety levels of children at a kindergarten and at 
a dental clinic to determine the effects of familial 
factors, gender, and age on their dental anxiety levels.

Methodology
The study population comprised 90 children 

between the ages of 4 and 6 years enrolled at Dokuz 
Eylul University Kindergarten. Every child enrolled 
at the kindergarten and his/her respective family 
members were included. The study was approved by 
the ethics committee (ref number 156-IOÇ/2010), and 
written consents were obtained from the parents. FIS, 
VPT, and pulse rate measurements were performed 
both at the kindergarten classroom and at the dental 
clinic, whereas the Frankl Behavior Rating Scale was 
only applied at the dental clinic.

At the kindergarten
A dentist and physician visited the kindergarten 

classroom between 10:30 and 11:00 AM and introduced 
themselves before inviting each child for an interview 
in a room next to the classroom. The children’s 
initial anxiety levels were evaluated by the dentist 
using FIS and VPT, and pulse rate measurements 
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were performed by the physician; the children 
were individually examined while they remained 
seated to establish a baseline pulse rate. After the 
initial screening, the dentist informed the children 
and teachers about mouth and teeth care and tooth 
brushing methods via a story.

At the dental clinic
The children visited the dental clinic in groups 

of 10 and were supervised by their teachers. During 
this visit, the children were introduced to operations 
at the dental clinic and were informed about dental 
examinations and the application of topical fluoride 
varnish. In addition, each child was given an oral 
examination to determine their current dental state 
(e.g., cavities, missing teeth, number of dental fillings, 
and oral hygiene). Five percent sodium fluoride 
varnish was applied on all their teeth. A pediatrician 
measured the children’s pulses while they were 
sitting on a dental chair, and the dentist assessed 
their anxiety levels using FIS and VPT after the oral 
examination and fluoride application. The Frankl 
behavior rating scale was used by the dentist after 
the oral examination and fluoride application.

At home
The mothers of the children filled a questionnaire, 

which included questions about the child and the 
mother’s sociodemographic characteristics as well 
as question about their children’s tooth brushing 
frequency. The state-trait anxiety inventory [STAI 
form 1 (STAI 1) and form 2 (STAI 2)] for the mothers 
were filled at home to assess their anxiety levels. 
In total, 66 mothers completed the STAI 1 and 2. 
These forms help measure the children’s transient 
and continuous anxiety levels. Although 24 mothers 
stated that they did not want to complete these forms, 
all mothers signed the informed consent document 
allowing their children to participate.

Scales used
FIS comprises five pictures showing different 

emotions. The unhappiest face was assigned a score 
of 5 and the happiest face was assigned a score of 1.2,6

VPT includes the use of eight different cards. 
Each card contains two pictures, i.e., a child who is 

anxious and another who is not. In this test, each 
picture showing an anxious child was assigned a 
score of 1 and the opposite was assigned a score of 0.

For both tests (FIS and VPT), the children were 
asked to choose the picture best illustrating what 
they felt at that moment. The total score for VPT 
was recorded.3,6,11,18

The Frankl behavior rating scale is a behavioral 
scoring method based on visual evaluation by the 
dentist. The child’s behavior is categorized into one of 
the following four groups: strictly negative, negative, 
positive, or strictly positive.11,12,13

STAI 1 and 2 measure the children’s transient and 
continuous anxiety levels. This inventory is easy to 
apply because the child can answer the questions 
himself/herself. Positive and negative items are 
scored from 1 to 4, with 1 referring to “not at all” 
and 4 referring to “too much”.19

As previously indicated, each child’s pulse rate 
was measured while they remained in a sitting 
position. A pediatrician performed the measurement 
by counting the heart rate from the radial artery for 
1 min after the child had rested for at least 15 min.

Statistical analysis
Statistical package for the social sciences (SPSS) 

15.0 manufactured by IBM (Chicago, USA) was used 
for the statistical analysis. Continuous variables 
(pulse rate, VPT, FIS, and STAI) were compared using 
the independent sample t-test. The comparison of 
categorical variables (Frankl behavior rating) was done 
by the Mann-Whitney U test. The paired sample t-test 
was used for pulse variables (baseline and clinical 
results). In addition, the Pearson’s correlation test 
was used to determine the correlation between the 
anxiety scale scores. The continuous variables are 
expressed as mean ± standard deviation, whereas 
the categorical variables are expressed in terms of 
percentage. In all analyses, p < 0.05 was accepted as 
statistically significant.

Results
The average age of the included children was 

4.99 ± 0.81 years (between 4 and 6 years). In terms of 
gender distribution, 51% of the children were males and 
49% were females. Sociodemographic characteristics 
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revealed that 51.1% of the children were the only 
child in their family. Most mothers were university 
graduates (77.8%), and they mostly (90%) reported no 
history of dental anxiety within the family; further, 
73.3% of the children never visited the dentist.

Table 1 shows the FIS and VPT scores and the 
pulse rates at the kindergarten and at the dental 
clinic, as well as the Frankl behavior rating scale 
scores at the dental clinic according to gender. 
No statistically significant differences were observed 
in the gender-based analysis.

Table 2 shows the pulse rates and FIS and VPT 
scores of the children at the kindergarten and at the 
dental clinic. A statistically significant difference 
was observed among the children’s pulse rates 
when measured at the kindergarten and those 
when measured at the dental clinic (p < 0.001). 
More specifically, the children’s average pulse rate 
in the dental clinic environment was higher than 
that in the kindergarten environment. Evaluations 
based on FIS revealed that the children exhibited 
more negative facial expressions at the dental clinic 
than at the kindergarten, but this difference was 
not statistically significant (p = 0.090). Similarly, the 
VPT scores were more negative at the dental clinic, 

but there was no statistically significant difference 
(p = 0.108). Nevertheless, a statistically significant 
positive correlation was observed between the FIS 
scores and VPT scores at the kindergarten (r = 0.268, 
p = 0.011), and this was even more evident at the 
dental clinic (r = 0.502, p < 0.001).

Table 3 shows the children’s acceptance of dental 
treatment according to the Frankl behavior rating 
scale. Three children refused to sit on the dental chair, 
and two more children refused fluoride application 
after the oral examination.

STAI 1 and 2, which help measure the children’s 
transient and continuous anxiety levels, respectively, 
were completed by 66 mothers; as previously noted, 
24 mothers stated that they did not want to complete 
these forms. The relevant data are summarized in 
Table 4. Interestingly, the continuous anxiety levels 
of the mothers of males was found to be significantly 
higher (p = 0.033) than those of the mothers of females 
(STAI 2). The children’s anxiety status and its relation 
to their mothers’ anxiety levels revealed that there 
was a statistically significant correlation between 
the transient anxiety levels (STAI 1) of mothers and 
VPT scores of their children evaluated at the dental 
clinic (r = 0.506, p < 0.001).

Table 1. The pulse rates, facial images scale (FIS) scores, Venham picture test (VPT) scores scores, and Frankl behavior rating scale 
scores according to gender at the kindergarten before treatment and at the dental clinic after treatment.

Gender n
Pretreatment After the Treatment

The kindergarten environment The clinical environment

Pulse FIS VPT Pulse FIS VPT
Frankl behavior 

rating scale score

Female 44 95.18 ± 12.9 2.93 ± 0.7 2.89 ± 0.7 107.00 ± 12.9 3.36 ± 0.6 3.09 ± 0.6 4.63 ± 1.75

Male 46 95.20 ± 11.0 2.83 ± 0.8 2.83 ± 0.8 109.24 ± 11.7 3.13 ± 0.5 3.23 ± 0.6 4.19 ± 1.55

p* - 0.996 0.529 0.719 0.393 0.070 0.297 0.210

*Statistically significant (p < 0.05).

Table 2. The entire sample population’s pulse rates, facial images scale (FIS) scores, Venham picture test (VPT) scores at the 
kindergarten before treatment and at the clinic after treatment.

Variable n Pulse mean ± SD FIS mean ± SD VPT mean ± SD

At the kindergarten 90 95.19 ± 11.9 2.88 ± 0.7 2.86 ± 0.6

At the vlinic 90 108.14 ± 12.3 3.24 ± 0.6 3.16 ± 0.7

p*  - p < 0.001* p = 0.090 p = 0.108

SD: Standard deviation; *Statistically significant (p < 0.05).
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Discussion
Many studies have evaluated dental anxiety 

levels in children.6,11,12,14,16,17 However, it is difficult to 
measure the anxiety levels of children. In an effort 
to more accurately assess anxiety levels in children, 
dentists typically utilize scales, which are particularly 
designed for use with children. These scales can 
quickly provide feedback on children’s anxiety levels 
prior to treatment. Nevertheless, the dental anxiety 
level is difficult to measure because it is a subjective 
issue that differs among individuals. For this reason, 
in the present study, four different scales that have 
been recognized worldwide were used.2,6,11,13,20

Similar to the present study, many studies have 
used facial images to assess feelings in pediatric 
patient groups.2,3,6 The child is shown some pictures 
and is then asked to choose the picture that best 
reflects his/her feelings at that moment. The verbal 
skills of children in this age group are often quite 
limited; therefore, we used FIS and VPT, which are 
based on facial images and have proven to be valid 
instruments in many studies.2,3,6,11

The most important consideration when using 
a new scale is the comparison of results from its 
use with those from another scale that has been 
validated in previous studies.3,6,21 Therefore, we paired 
the measurement of pulse rates with four different 

well-recognized scales to evaluate the pulse rate as a 
concrete indicator of anxiety. This study has shown 
that the children’s anxiety levels, as measured by the 
pulse rate as well as four other scales, increased at the 
dental clinic, even though they had already met the 
dentist and received information at the kindergarten.

When the results of this study were examined in 
terms of gender, no statistically significant differences 
were observed regarding pulse rates, FIS scores, VPT 
scores, or Frankl behavior rating scores. Similar to 
our findings, Buchanan and Niven6 found that there 
were no significant differences in terms of gender 
regarding the scores that measure dental anxiety 
levels with FIS and VPT. However, another study 
found that female adolescents experience more 
dental anxiety levels than their male counterparts.7 
In addition, one study showed that males experience 
higher dental anxiety levels in preschool groups, 
whereas females experience higher dental anxiety 
levels in school-age groups.22

A statistically significant positive correlation 
was observed between the FIS and VPT scores 
in the present study. More specifically, as the FIS 
scores at the dental clinic became more negative, 
the VPT scores also became more negative. A strong 
correlation between the FIS and VPT scores was also 
observed in the study by Buchanan and Niven6 Our 

Table 3. Frankl Behavior Rating Scale scores for children according to their acceptance of oral examination and fluoride application.

Variable
Acceptance of oral examination Acceptance of fluoride application

n (%) n (%)

Definitely negative 3 (3.3) 5 (5.6)

Negative 5 (5.6) 9 (10.0)

Positive 74 (82.2) 71 (78.8)

Definitely positive 8 (8.9) 5 (5.6)

Total 90 (100) 90 (100)

Table 4. Scores on the state-trait anxiety inventory (STAI) 1 (momentary) and STAI 2 (continuous) tests according to gender of 
the children.

Gender n Mean ± SD p*

STAI 2 (continuous)
Male 35 48.97 ± 9.69 0.033*

Female 31 44.32 ± 7.61 0.090

STAI 1 (momentary)
Male 35 31.88 ± 12.88 0.225

Female 31 28.64 ± 8.33 0.280

SD: Standard deviation; *Statistically significant (p < 0.05).
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study showed that 8.9% of the children received a 
“negative and definitely negative” Frankl behavior 
rating score. Yamada et al.16 reported 8% of the 
children receiving this score, whereas Nakai et al.23 
reported 15%. In our study, 8.9% of the children 
refused the oral examination and 15.6% rejected 
fluoride application, which is in agreement with 
the above articles.

Studies have shown that the pulse rate rises 
in clinical sett ings.10,24 Sowjanya et al.24 and 
Guinot Jimeno et al.25 reported that the highest 
pulse rate is observed during local anesthesia 
administration and extractions. In the present 
study, no treatments associated with pain (e.g., shots, 
fillings, or extractions) were administered to the 
children at the dental clinic. Within the population 
in our study, 73.3% of the children had no prior 
dental experience. Although the children only 
underwent oral examinations and topical fluoride 
varnish applications, we observed a significant 
increase in their pulse rates, which allowed us to 
physically observe the increase in their anxiety 
levels. These pulse rate increases, which indicate 
increases in adrenergic activity caused by anxiety, 
showed us that the children’s anxiety levels were 
higher in the clinical environment than in the 
kindergarten environment. In spite of information 
on oral and dental health that they were given, the 
pulse rates of the children in the study group were 
higher at the dental clinic.

Although the results from the FIS measurement 
were not statistically significant, it was noted that the 
children exhibited more negative facial expressions 
at the dental clinic than at the kindergarten, 
corresponding to the observed increase in their pulse 
rates. This study has also shown that education on 
oral health care for children at younger ages in the 
kindergarten environment is not enough for reducing 
dental anxiety levels. In fact, further education and 
comfort are crucial to alleviate children’s fears in the 
clinical environment.

This study also found a statistically significant 
correlation between mothers’ anxiety levels 
(as measured by the momentary STAI 1 and the 
children’s VPT scores at the dental clinic (p < 0.001). 
The structured review and meta-analysis revealed that 

there was a significant relationship between parental 
and child dental fear, particularly in children who 
are 8 years and younger.14 In contrast, Leal et al.26 
reported that there was no correlation between 
parents’ anxiety levels and those of their children 
aged between 4 and 12 years.

Many studies have established a strong relationship 
between age and dental anxiety levels.1,2,3,6 In fact, 
these studies reported that children in young age 
groups are typically more anxious than older 
children, which is consistent with our findings.16,24 
The relationship between age and dental anxiety 
levels is inversely proportional.

Patients’ age and gender and family’s educational 
status and socioeconomic level are factors that can 
affect dental anxiety levels.22,24,27,28,29 In this study, 
most mothers were highly educated, and there was 
no reported history of phobic tendencies with dental 
treatment, so we cannot make any claims regarding 
a relationship between a child’s dental anxiety level 
and their family’s sociodemographic characteristics.

Every attempt should be taken to relieve children’s 
anxiety and to comfort them while at the dental 
clinic. The dentist’s knowledge about the anxiety 
levels of a child and his/her mother before treatment 
will help the dentist prepare for reactions that can 
occur with any given anxiety level and will allow 
the dentist to take precautions to reduce a child’s 
anxiety level if necessary.

Conclusion
According to our findings, children were more 

anxious at the dental clinic than at the kindergarten. 
Therefore, children should be allowed to express their 
concerns during their routine visits to the dentist and 
during their dental treatment. We also recommend 
approaching children in a comforting manner.
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