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Introduction

In spite of the recent advances in dental equipment 
and treatment modalities, dental fear still exist and 
shows a steady increase among the patients13). The 

definition of dental fear varies, but it is generally 
defined as responses to stimuli that patients 
express subjectively as anxiety or fear while they 
receive dental treatment4). Among the previous 
investigation for the causes of dental fear, Moor et 
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Purpose: The purpose of this study was to evaluate the dental fear experienced among Korean adolescents and to 
identify the relevant factors.
Materials and Methods: In order to compare the level of dental fear depending on the subjects’ previous experience, 
descriptive statistical analysis was performed. Gender- and grade-dependent evaluation was performed according 
to the presence of their previous dental visit and dental fear. Subjective oral health status was also investigated. In 
order to determine the factors affecting dental fear, logistic regression analysis was performed.
Result: Among the total of 333 subjects who had experienced dental fear, females were found to experience 1.766 
times greater dental fear than males (P=0.007). The worse subjective perception of their oral health was associated 
with increase in the experience of dental fear by 1.245-fold (P=0.047).
Conclusion: The dental fear was likely to be formed during the visit to the dentist's office or through previous 
experience of dental treatment. Therefore in order to reduce the fear associated with dental treatment in adolescents, 
establishemnt of a proper environment in the dental clinic and a patient management program are necessitated.
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al.5) reported that the followings cause dental fear; 
1) a dental experience that causes mental trauma 
(traumatic), 2) a feeling of being helpless and out 
of control, 3) a social learning process, and 4) the 
secondary problems associated with other social 
and psychological problems. Specifying the cause in 
detail, they suggested spinning sound of the dental 
instruments which is inevitably accompanied 
during dental treatment, injection needles for 
anesthesia and trust in the dentist69). Such dental 
fear does not only end as a problem generating a 
feeling of psychological anxiety, but also it leads 
to delay of dental treatment or an avoidance of 
necessary dental treatment10,11). Furthermore, apart 
from the causing oral health issues, it has been 
reported to cause sociopsychological problems and 
to lower the quality of life5). In particular, dental fear 
was reported to occur frequently during childhood 
or adolescence when they are physically and 
psychologically immature12,13). Given that dental 
fear in adolescence may persist into adulthood 
and that extreme fear can lead to an avoidance 
of treatment, which can cause problems such as 
deterioration in oral health, a proper understanding 
of dental fear is required.

In the previous studies related to dental fear in 
adolescence, Raadal et al.14) examined the degree 
of dental fear in children up to 11 years of age, 
and revealed that the level of dental fear showed 
a tendency of a decrease as the age increased, 
and the degree of fear was higher in females 
than in males. Murray et al.15) demonstrated that 
dental fear had a tendency of an increase, which 
was associated with the quantity and quality of 
dental treatment experiences through a threeyear 
longitudinal study for children from 9 to 12 years 
of age. According to the study of Ahn and Han16), 
dental fear was regarded as one of the factors that 
caused the experience of unmet dental treatment 
in adolescents, which accounted for about 22% of 
the total. According to the results of analysis on 
the factors associated with the degree of dental 

fear in adolescents in their teenage (13~18 years), 
it appeared that the higher dental fear they felt, 
the lower confidence they had in the dental staffs, 
and utilization of dental care. The subjective 
level of psychological burden of dental visits also 
negatively affected dental fear9,17). In particular, 
dental fear felt during adolescence is thought to 
influence not only the current oral health status, 
but also that in adulthood and up to an old age. It 
is therefore necessary to evaluate the dental fear 
experienced during adolescence and to identify the 
causes to take appropriate measures. Thus, the aim 
of this study is to provide baseline data for program 
development that can control dental fear in 
adolescents and promote oral health by identifying 
the degree of dental fear during adolescence and 
the related factors.

Materials and Methods

1. Study Subjects
Korean adolescents at a middle school (Sanbon, 

Korea) were selected as main subjects for ques-
tionnaire survey. The survey was conducted for one 
week from May 16, 2013. Following a pre-consultation 
between the researchers, the questionnaire was 
collected directly from the subjects on site. A 
total of 630 questionnaires out of 738 subjects 
were collected. Of those, 598 effective ques-
tionnaires were finally used for the present study.

2. Parameters for Survey
In order to measure and quantify the dental 

fear, dental fear survey scale (DFS, henceforth) 
developed by Kleinknecht and Bernstein18) was used 
following some modification for Korean subjects. 
DFS consisted of 20 questions that are related to 
utilization patterns of dental care such as patterns 
of making and keeping the dental appointments, 
physical reactions including heart rate, breathing, 
sweating, etc., perception of fear during dental 
treatment at time points of waiting in the waiting 
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room, seeing and feeling needle, hearing and feeling 
the drill, etc. The dental fear severity of reaction was 
quantified as a 5-point scale, with 5 as the highest 
and 1 as the lowest fear. Gender and grade were 
categorized as general characteristics of the subjects. 
Moreover, other parameters such as experience 
of dental visit, experience of dental fear, and the 
subjective oral health status, were investigated.

3. Analytical Methods
In order to compare the level of dental fear 

according to the presence of previous experience 
of dental fear, descriptive statistical analysis was 
performed. Those who gave affirmative or negative 
answers to the main question ‘Have you ever felt 
dental fear during a dental visit?’ were subject to 

independent analysis whether they had experienced 
dental fear or not. In order to verify the subcriteria 
contributing to the dental fear, construct validity of 
each variable was validated. For the measurement 
of the reliability of the each factor constituting the 
subcriteria (Cronbach’s α), reliability analysis was 
performed. For the validation of construct, factors 
were extracted using the principal-component 
factors with the Eigenvalue of 1.0 or more as a 
standard. Additionally for the identification of 
the structure of the factors, a factor analysis was 
performed using varimax method in the orthogonal 
axis rotation system. 

Finally, in order to determine the factors affecting 
dental fear, logistic regression analysis was 
performed using the experience of dental fear as a 

Table 1. Mean dental fear survey scale (DFS) item scores for the fear group and the non-fear group

Itema Fear group (n=333) Non-fear group (n=265)

Mean±SD Rank Mean±SD Rank

1. Appointments put off due to dental fear 2.09±1.09 18 1.29±0.62 16

2. Appointments canceled due to dental fear 1.73±0.99 19 1.17±0.47 19

    When having dental work done:

3. Muscles tense 2.56±1.20 11 1.46±1.09 8

4. Breathing rate increases 2.27±1.20 15 1.34±0.67 13

5. Perspiration 2.09±1.22 17 1.25±0.54 18

6. Nausea 1.50±0.85 20 1.16±0.49 20

7. Heart beat increase 2.56±1.23 10 1.44±0.75 9

    Rating of fear when:

8. Making appointment 2.36±1.24 14 1.27±0.61 17

9. Approaching dentist’s office 2.58±1.25 9 1.33±0.69 14

10. Sitting in waiting room 2.70±1.24 8 1.35±0.71 11

11. Seated in dental chair 2.73±1.29 7 1.40±0.81 10

12. Smelling dentist’s office 2.41±1.34 13 1.34±0.68 12

13. Seeing dentist 2.13±1.18 16 1.30±0.66 15

14. Seeing anaesthetic needle 3.14±1.45 4 1.99±1.17 2

15. Feeling needle injected 3.22±1.39 1 2.02±1.23 1

16. Seeing drill 3.21±1.37 2 1.89±1.12 3

17. Hearing drill 3.17±1.37 3 1.79±1.06 4

18. Feeling vibrations of drill 2.80±1.35 5 1.64±0.94 5

19. Having teeth cleaned 2.48±1.27 12 1.48±0.82 7

20. Overall rating, fear of dental treatment 2.78±1.24 6 1.52±0.80 6

SD: standard deviation.
aAbbreviated item texts. For complete texts, see Kleinknecht and Bernstein (Behav Ther. 1978; 9: 626-34)18).
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dependent variable. In consideration of the impact 
of the individual characteristics of the subjects, 
gender, grade, experience of dental visit and the 
subjective status of oral health were included in 
the regression equation. STATA 14.0 (StataCorp, 
College Station, TX, USA) was used for all the 
analysis performed. 

Result

1. Description of DFS Score to Subjects
The subjective degree of perception of dental fear 

at each item depending on the presence of previous 
dental fear is shown in Table 118). In contrast to a 
total of 333 people who had experienced dental 
fear, 265 people had not experienced it. The level of 
perception of dental fear at each item in the group 
with the experience of dental fear was ranked 
and the sentences ‘I feel fear when the needle for 
anesthesia pierces the flesh’ and ‘I feel fear when 

I see the instruments for dental elimination (drill)’ 
had the highest scores of 3.22±1.39 and 3.21±1.37, 
respectively. In addition, it was revealed that they 
also felt fear when they arrive at the dentist’s office, 
while they were waiting in the waiting room, and 
while they were sitting in a dental chair waiting 
for dental treatment. In the group that had not 
experienced dental fear, the rankings of each item 
also showed a similar pattern, but the average 
value was different from that in the group with the 
experience of dental fear.

2. Validity and Reliability of DFSs’ Factor 
Targeting the 333 people with the experience of 

dental fear, the underlying factors constituting 
dental fear were examined and the results are 
shown in Table 2. The underlying factors of dental 
fear consisted of three factors, each of which was 
named as fear of avoiding dental treatment, fear 
associated with dental treatment and fear of dental 

Table 2. Exploratory factor analysis results and reliability

1 2 3

1. Appointments put off due to dental fear 0.598

2. Appointments canceled due to dental fear 0.627

3. Muscles tense 0.777

4. Breathing rate increases 0.776

5. Perspiration 0.745

6. Nausea 0.518

7. Heart beat increase 0.787

8. Making appointment 0.806

9. Approaching dentist’s office 0.853

10. Sitting in waiting roon 0.843

11. Seated in dental chair 0.817

12. Smelling dentist’s office 0.779

13. Seeing dentist 0.742

19. Having teeth cleaned 0.664

20. Overall rating, fear of dental treatment 0.786

14. Seeing anaesthetic needle 0.659 0.483

15. Feeling needle injected 0.631 0.546

16. Seeing drill 0.753 0.460

17. Hearing drill 0.750 0.458

18. Feeling vibrations of drill 0.746 0.402

Chronbach’s α 0.858 0.959 0.931
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stimuli, respectively. The fear factor avoiding dental 
treatment consisted of two questions to verify 
whether they had cancelled or postponed dental 
treatment ever. The fear associated with dental 
treatment included 13 sub questions. The fear of 
dental stimuli was specified as five sub questions. 
All Chronbach’s α values of each factor were 
recorded with 0.80 or higher, which represented a 
high reliability.

3. Impact on Factor of Dental Fear
Table 3 shows the results of the verification of the 

factors affecting dental fear. Females were found 
to experience 1.766 times more dental fear than 
males (P=0.007). The worse subjective perception 
of their oral health was associated with increase in 
the experience of dental fear by 1.245fold (P=0.047). 
In terms of the effect of the underlying factors 
on dental fear, the fear associated with dental 
treatment lead to 3.58fold increase in dental fear 
(P=0.000), and the fear of dental stimuli appeared to 
cause 1.47fold increase in the experience of dental 
fear (P=0.001).

Discussion

It has been reported that the dental fear expe

rienced in adolescence continued to be present until 
adulthood, which may lead to avoidance of dental 
treatment and an adverse impact on oral health as 
a result. The purpose of this study was to assess 
the dental fear experienced in adolescence and to 
identify relevant factors. According to the results, 
the subjects with previous experience of dental fear 
showed higher relations between dental fear and 
either watching or hearing the instrument sound 
during tooth preparation.

In spite of the technological advances in dental 
equipment and treatment modalities, the fear 
caused by the use of the instruments for tooth 
preparation and the noise they make still appears 
to be main causes of delaying dental treatment. 
According to the study of Yousuf et al.2), there was a 
significant effect of music sound in the dental office 
on the reduction of dental fear, implicating that the 
patient management included the manipulation of 
sounds in the dental office in the aspect of the pain 
control for patients as well as efforts for the advance 
in the dental devices and equipment19). When 
the construct validity of the variables measuring 
dental fear was examined, three underlying factors, 
the fear of avoiding dental treatment, the fear 
associated with dental treatment and the fear of 
dental stimuli, were turned out to be significant. 

Table 3. Factors affecting dental fear

OR SE 95% CI

Sex (1=male)

  Female 1.766 0.371 1.170~2.660

Age (1=1st grade) 

  2nd grade 0.763 0.207 0.449~1.298

  3rd grade 0.698 0.171 0.431~1.129

Dental visits (1=No)

  Yes 1.633 1.563 0.250~10.658

Self-assessed oral health status 0.755 0.107 0.572~0.996

Avoidance behavior 1.273 0.251 0.865~1.873

Associated fear of dental treatment 3.576 0.774 2.339~5.465

Fear of dental stimuli 1.472 0.172 1.170~1.851

Constant 0.029 0.031 0.004~0.238

OR: odds ratio, SE: standard error, CI: confidence interval.
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Generally, the sub-criteria of DFS were shown to be 
listed as avoidance, physical tense, fears of specific 
stimuli, etc. However, the variables constituting the 
underlying factors appear to vary at each study68). 
Presumably there may be some demographic 
and cultural characteristics of the study subjects. 
The results obtained from the examination of the 
factors affecting dental fear is shown in Table 3. 
In terms of gender effect, females were shown to 
experience more dental fear than males, which 
was consistent with previous studies9,12,14,15,20,21). 
The subjective perception of the oral health status 
was shown to have a negative effect on dental fear, 
which was contrasted by the findings of previous 
studies20,22). This might be due to the tendency of 
delaying dental care among the patients with severe 
fear towards dental treatment despite obvious 
treatment needs. Among the underlying factors 
constituting dental fear, the fears associated with 
dental treatment and the fears of dental stimuli 
were shown to affect the experience of dental 
fear. In particular, it was found that the more fear 
associated with dental treatment they felt, was 
related to experience of 3.58 times more fear. 

In this study, it was found that the fear factors 
associated with dental fear included waiting in the 
waiting room, distinctive odor at the dental office, 
and notice of physical tension experienced during 
dental treatment. The fear associated with dental 
treatment was likely to be formed during the visit to 
the dentist’s office or through previous experience 
of dental treatment, thus in order to reduce the fear 
associated with dental treatment in adolescents, 
establishment of proper environment in the dental 
clinic and patient management program are 
necessitated. As mentioned in previous studies, 
in order to reduce the fear caused by the noise 
generated in the dental clinic, patients are to be 
advised to listen to the music of their choice from 
the time at the waiting room until the end of the 
treatment. In order to minimize the fear felt during 
the waiting time, an effort to minimize the waiting 

time on the dental chairs and other waiting time is 
thought to be effective2,18). In addition, in order to 
reduce dental fear in adolescents, acknowledgement 
of the importance of dental health professionals’ 
knowledge and understanding of psychological 
aspects of dental care for children may be crucial. 
In case of lack of cooperation, the dentists would 
have to empirically seek for appropriate causative 
factors. Strict verbal instructions may not be as 
helpful for the relationship between the doctor and 
the patient especially when the causative factors 
are evident. A limitation of the study is the cross-
sectional design. However, the population-based 
randomized sample of considerable size with small 
number of dropouts may add some strength and 
credibility of the present study.

Conclusion 

The fear associated with dental treatment was 
likely to be formed during the visit to the dentist’s 
office or through previous experience of dental 
treatment. Therefore, in order to reduce the fear 
associated with dental treatment in adolescents, 
establishment of proper environment in the dental 
clinic and patient management program are 
considered effective.
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