
SUMMARY
The aim of the present study was to evaluate the effect of school-based 

oral health education on dental anxiety in children and to observe the effi-
cacy of 4 different anxiety assessment tests, 2 of which were newly developed 
and dependent on observation of a professional. 142 children, aged 6 to 7 
were included in the study. 70 children attended a school-based oral health 
education programme before they first visited the University’s Paedodon-
tics Clinic. The control group included the children who did not receive oral 
health education before or during the study period. All data were analyzed 
with χ2-test, Student’s t-test and Pearson’s coefficient of correlation.

Children who received oral health education, showed less anxiety than 
the control group (p<0.05). In conclusion, the oral health education given 
before dental treatment could be useful to diminish dental anxiety in children.
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Introduction

Dental anxiety constitutes a major problem for 
patients and dentists5,13. Especially in young children, 
dental visit represents a stressful experience4,9-11,17,25.
Many measurement techniques, based on self report, state 
anxiety or behavioural measures, have been proposed 
to assess the dental anxiety1-3,18,19. Self report tests 
with non-verbal tools, like Venham Picture Test (VPT), 
were preferred in children because of the difficulty in 
expressing their anxiety by means of words6,8,14,15,21. 
The other method for assessing dental anxiety is using 
questionnaires. The Children’s Fear Survey Schedule-
Dental Subscale (CFSS-DS) is a well-known instrument 
which allows categorization of subjects according to their 
dental anxiety during dental treatment2,19. Studies where 
CFSS-DS was designed to be answered by parents on 
behalf of their young children have shown good results 
concerning reliability and validity1,7,22. On the other hand, 
observation is mostly a dependable tool in psychology 
where children are being evaluated. 

Dentists play a major role to eliminate the dental 
anxiety level in patients. It has been reported that oral 
health knowledge can also diminish the dental anxiety 
level25. The aim of the present study was, firstly, to 
evaluate the effect of school-based oral health education 

on dental anxiety in children and, secondly, to observe the 
efficiacy of 4 different anxiety assessment tests, 2 of which 
were newly developed and dependent on observation of a 
professional.

Material and Methods

Subjects
142 children (68 girls and 74 boys), aged 6 to 7, who 

attended to a primary school located in the district with 
middle socioeconomic level, were included in the study. 
70 children attended a school-based oral health education 
programme in the classroom. The control group included 
the children who did not receive oral health education 
before or during the study period.

All children were invited to University’s Paedodontics 
Clinic for oral examination. Oral examination, in a 
standard manner using mirror and probe, was carried out 
by the second author (D.C.) who was blinded to subjects 
whether belonged to the study or the control group. 
Children with previous dental treatment experience, or 
urgent treatment needs, were excluded. From a total of 142 
children, 53 children in the control group and 50 children 
in the education group were included in the study.
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The study design was approved by the Ethics 
committee of the Ege University in Izmir, and informed 
consents were obtained from the parents of all children.

Oral Health Education
Oral health education was carried out in the 

classroom with slides for groups of 16 to 18 by the first 
author. The education included topics on the importance 
of teeth, etiology of dental caries and prevention methods 
and information about dentists. Equal amounts of time 
were devoted to these different topics in the classroom 
lessons. Then, children were invited to the clinic almost a 
week after the oral health education.

Survey Instruments
Dental anxiety was assessed by 4 different methods, 

namely: “waiting-room observation” (Fig. 1), “Venham 
Picture Test (VPT)”24 (Fig. 2), “examination-room observa-
tion” (Fig. 3), and “Children’s Fear Survey Schedule-Dental 
Subscale (CFSS-DS)”7 (Fig. 4) for both groups and applied 
in the above order.

Items Yes No
1. Cry intensively
2. Make a lot of noise, want to go 
3. Vomit
4. Sweat
5. Red face
6. Refuse people  in white  uniforms
7. Show high activity 
8. Look at everyone with fearful eyes
9. Excessive and unnecessary talk
10. Speak loudly
11. Impatience
12. Get angry easily
13. Nail biting
14. Swing while sitting
15. Do not want to contact the dentist
16. Always look  in front of him/herself
17. Do not want to leave parents
18. Stands up just close to parents
19. Behave timidly
20. Tight and sulky face
21. Fast and frequent eye movement
22. Do not look around
23. Do not speak with parents
24. Lip biting
25. Regressive behaviour
26. Knead hands
27. Always playing with something

Figure 1. Waiting-room observation scale

Figure 2. Venham Picture Test

Items yes no

1. The mouth shut

2. Showing panic attack signs

3. Cry intensively

4. Closing the mouth with hands

5. Refuse treatment

6. Sulk

7. Draw himself back

8. Obstruct dentist’s hands

9. Spit frequently

10 Talk a lot

11. Uncooperative

12. Ask  question to avoid treatment

13. Unhappy

Figure 3. Examination-room observation scale
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After the intraoral examination, the Turkish version 
of CFSS-DS was administered and it was answered by 
the parents on behalf of their children. In order to assure 
content validity, scale was translated from English by a 
single native speaker, pre-tested, and then back-translated 
by another native speaker to ensure comparability to 
the original form. It has been devised by 15 items, such 
as the “dentist drilling”, “injection”, and “people in 
white uniforms” rated on a 5-point scale, ranging from 
1 (not afraid) to 5 (very afraid). Scale scores for each 
situation were added up to represent CFSS-DS score for 
each child, where scores above 38 indicated high dental 
anxiety1,2,7,12,13,19,22,26.

Statistical Analysis
All data were analyzed statistically using SPSS 

for windows, version 11.0. Student’s t-test, χ2-test, and 
Pearson’s coefficient of correlation were used to compare 
the study and control groups statistically.

Results

48.5% of the children attended a school-based oral 
health education program in their school before visiting 
our clinic. 46% of the children were girls, while 54% of 
them were boys.

Reliability of the Instruments
The newly developed instruments (waiting-room 

observation scale and examination-room observation scale) 
displayed high levels of internal consistency reliability, 

A waiting-room observation form was prepared 
with 27 items that defined anxiety by a psychologist 
(third author). The items were chosen from anxiety 
representing findings like physiological features, such as 
sweating or vomiting and behavioural expressions, like 
crying intensively, speaking loudly, or lip biting12,16. 2 
psychology students who were calibrated before observed 
the child in the waiting room without the child being 
aware of them and filled in the data (r = 0.80). Scores 
were determined by summing the negative behaviour 
measures with the maximum score of 27. The observers 
were blinded to whether the child was in the study or the 
control group. 

As the child entered the clinic, VPT was applied 
to the child in order to represent his/her feelings before 
the oral examination by the second author (VPT-before). 
VPT was applied again after the standard intraoral 
evaluation (VPT-after). The child was presented 8 pairs 
of pictures of children exhibiting various emotions and 
was asked to choose the child that best reflects his own 
emotions1,19. The instances where the child choose the 
picture showing negative behaviour were added up to 
represent VPT score.  This scale has a range of “0” (no 
fear) to “8” (high fear) 1,19.

Second observation form (examination-room observa-
tion) was also prepared by the same psychologist that 
included 13 anxiety representing behaviours for the child 
during an intraoral examination. Similarly, 2 psycho-
logy students carried out the observation in the clinic 
independently all through the intraoral examination. 
Final decision was determined by summing the negative 
behaviours which add up to 13.

Items not at all afraid a little 
afraid

somewhat 
afraid fairly much afraid very much afraid

1.Dentists
2.Doctors
3.Injections
4.Having somebody examine your mouth
5.Having to open your mouth
6.Having a stranger touch you
7.Having somebody look at you
8.The dentist drilling
9.The sight of the dentist drilling
10.The noise of the dentist drilling
11.Having somebody put instruments in your 
mouth
12.Choking
13.Having to go to the hospital
14.People in white uniforms
15.Having the nurse clean your teeth

Figure 4.  Children’s Fear Survey Schedule
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Table 4.  Inter-correlation among anxiety scales (Pearson’s coefficient of correlation)

 VPT difference Waiting-room observation CFSS-DS total Examination-room observation

VPT difference 1.000 0.173 0.119 0.126

Waiting-room observation 0.173 1.000 0.337 ** 0.275 **

CFSS-DS total 0.119 0.337 ** 1.000 0.356 **

Examination-room observation 0.126 0.275 ** 0.356 ** 1.000

** Statistically significant

Cronbach’s alpha scores were 0.73 and 0.80, respectively. 
The Turkish version of CFSS-DS also displayed a high 
level of internal consistency reliability (Cronbach’s alpha 
= 0.88).

Child’s Dental Anxiety Status
The mean values of anxiety rating scales are 

presented in table 1. Statistically significant difference 
was found between educated and non-educated groups in 
all scales except examination-room observation by using 
Student’s t-test. The non-educated group revealed a higher 
anxiety level.

The relation between anxiety level determined by 
all techniques and gender was evaluated by the Student’s 

t-test. Only the relation between the value of examination-
room observation scale and gender was found to be 
statistically significant (Tab. 2). Boys had more dental 
anxiety than girls (p<0.05). 

Initial VPT scores were always higher than VPT 
scores after the examination. Therefore, the difference 
between the value of VPT before and after examination was 
compared to receiving school-based oral health education. 
The difference was found statistically significant  (Tab. 3).

Comparison of anxiety assessment tests by Pearson’s 
coefficient of correlation showed that CFSS-DS, waiting-
room observation and examination-room observation 
scales were similar in stating the anxiety status of children 
(Tab. 4).

Table 1. The mean values (SD) of anxiety rating scales

Waiting room Examination room VPT before VPT after CFSS-DS

Educated group 3.04  (0.37)* 2.24 (0.34) 0.92 (0.17)* 0.60 (0.15)* 26.92 (1.39)*

Non-educated group 5.81 (0.46) 2.98 ( 0.26) 2.45 (0.22) 1.60 (0.19) 33.19 (1.33)

p 0.030 0.064 0.013 0.021 0.032

* Statistically significant

Table 2.  The relation between anxiety level assessed by 
examination-room observation and gender (t-test)

GENDER Mean value (SD)

Male 3.02 (0.31)*

Female 2.17 (0.28)

* Statistically significant 

Table 3. Comparison of the difference of VPT before and after 
the intraoral examination and receiving oral health education 

(Student’s t-test)

VPT before - VPT after (SD)
Educated 0.32  (0.16)*
Non-educated 0.84  (0.13)
p 0.014

 * Statistically significant

Discussion

Dental anxiety is a common problem and is 
considered to be a significant barrier for people who are 
seeking dental care1,10,17,23. From the previous studies, it 
has been suggested that knowledge about dental procedures 
may play an important role for eliminating the dental 

anxiety9,11,25. Findings of our study, similarly, presented 
that children who had received an oral health education 
showed less anxiety than the control group (p<0.05).

In general, many different anxiety assessment techni-
ques were used because of the multidimensional construct 
of dental anxiety. One way to assess the dental anxiety 
in children, in any age group, is to observe children’s 
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responses to dental environment6. Therefore it was decided 
to use 2 newly developed behaviour observation methods 
in the present study. Our results showed that observation of 
a profession (waiting room observation scale, examination 
room observation scale) and parents view (CFSS-DS) were 
in accordance in stating the dental anxiety in children, while 
the VPT representing the state of anxiety was not showing 
an inter-correlation with the above 2 methods. The findings 
of this study would suggest that clinical observations might 
be a valid means of assessing child dental anxiety status. 

In most children, dental anxiety shows a decrease 
after visiting the dentist more often10,17,23. Although we 
did not measure the effect of the dentist’s behaviour in 
the present study, there was no difference found in the 
examination-room observations for educated and non-
educated groups, probably because of the dentist’s attitude. 
After confronting a paediatric dentist and painless dental 
experience, children’s reaction was more relaxing, which 
was recorded in the examination room scale. However, 
boys were more anxious than girls without the effect of 
previous dental health knowledge level. The result of this 
study support the finding of Demiroz8 and conflict with 
some other studies20,22 which indicate that girls are more 
anxious than boys in the dental environment. The reason 
behind might be cultural, since there is an overindulgence 
for boys in the traditional Turkish family - boys are raised 
in a manner that they are very important in the progression 
of the ancestry. 

The present study showed strong correlation 
between a commonly used anxiety scale (CFSS-DS) and 
2 newly developed observing scales (waiting-room and 
examination-room observation scales) in stating dental 
anxiety status in children, which may provide a better 
understanding of anxious patients. The results of the 
present study also showed that oral health education given 
before the dental treatment could be useful to diminish the 
dental anxiety level in children. It could be concluded that, 
by increasing the knowledge on dental health, it is possible 
to alleviate patients’ anxiety and provide less avoidance of 
dental health and less fearful dental treatment.
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