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Abstract
Background: This study established the reliability and cross-cultural validity of a Japanese version
of the Dental Fear Survey (DFS).

Methods: Two studies were carried out in separate populations. The first involved 166 Japanese
dental and nursing students and assessed internal consistency and test-retest reliability. The second
involved 2,095 Japanese parents or guardians of school children and tested the hypothesis that the
conceptual structure of the Japanese translation was consistent with the U.S. version using
Structural Equation Modeling (SEM).

Results: In the first study Cronbach alpha ranged from .94 to .96 and test-retest reliability
(Spearman correlation) ranged from .89 to .92. The intra-class correlation coefficients (ICC) was
0.919 (95%CI: 0.892 – 0.940). In the second study SEM was used on the covariance matrix of the
20 questions in a random sample of 600 questionnaires to evaluate the goodness of fit of the
theoretical model; and then, in an exploratory manner corrected for specification errors until a
model that fit the data well was achieved.

Conclusion: The Japanese version of the DFS appears reliable and demonstrates cross-cultural
validity. The modeling confirms the three factors on which the English language version was based.

Background
The Dental Fear Survey (DFS) was developed in the
United States [1,2] and has been translated and used in
many countries. A Japanese version was published but
was never validated [3,4]. Convenience samples have
been studied and fear levels reported have been extremely

high. One study surveyed 415 Japanese university stu-
dents: six to 14% scored 4 (very afraid) or 5 (terrified) on
the DFS general item rating fear and 80% reported being
a little afraid, somewhat afraid, very afraid or terrified of
dental treatment on this measure. A second study sur-
veyed 3,041 Japanese middle school students. Over 20%
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reported scores 4 or 5 on the general fear item. These very
high levels of fear reported increase the need to under-
stand the properties of the instrument being used across
cultures and raise questions about the reliability and
cross-cultural validity of the translated instrument.

Other Japanese researchers studied dental fear in 174 new
patients (mean age 41 years, 36% male) at a dental hospi-
tal in Tokyo [5]. Dental fear was self-reported as part of a
larger battery of assessments on a 100 mm visual analog
scale anchored by "no fear" and "severe fear". Higher
scores indicated greater fear. The overall mean score was
51.2 mm. Scores for fear were higher in males than
females. Scores were correlated with the SF-36, which rep-
resents an individual's general health. Dental fear, satis-
faction with tooth color, etc., which are considered
psychological elements, were significantly correlated with
several of the SF-36 subscales. The author suggested that
psychological oral health elements affect the general sta-
tus. Unfortunately the failure to use validated instrumen-
tation in this study precludes knowing how these findings
relate to fear in the larger population. Another research
group studying a large sample of teenagers, and using yet
another set of questions, found between 22 and 44% of
the teens reported being fearful of dental checkups or
treatment [6].

The aim of this study was to construct and psychometri-
cally characterize a Japanese version of the DFS [See Addi-
tional file 1]. Two studies were undertaken. In study 1, the
instrument was translated and its psychometric properties
assessed. In study 2, the validity of the instrument was
established. The DFS was designed to allow individuals to
report three aspects of dental fear: avoidance, physiologi-
cal arousal, and fear of specific situations at the dentist. It
was hypothesized that the structure of the Japanese trans-
lation of the instrument would be consistent with the
original US version [7].

Methods 
Study 1
Methods
Population
The participants were a convenience sample of 188 dental
and nursing students of Okayama University. The stu-
dents were told that participation was voluntary and that
not participating would not result in any disadvantage in
their grade in class. In case that they did not intend to par-
ticipate, they were told to leave the questionnaire unan-
swered. Therefore, the students did not know who
participated and who did not, reducing the potential for
embarrassment. This is considered an educational activity
and permitted under Okayama University rules and did
not require review by the Ethics Committee.

Instrument
The DFS [7] was newly translated into Japanese because
some of the previous Japanese translation was not compa-
rable with the original English language version. The
items most inconsistent with the English (see Table 1)
dealt with avoidance (item 2) and specific stimuli (item
19). DFS was translated from English into Japanese by one
of the researchers (YN), and then back translated by
another researcher (TY) to ensure comparability with the
original form. The DFS is made up of 20 items. Items are
measured on a five-point Likert-like scale ranging from
"not at all" (score 1) to "very much" (score 5). Total scores
possible range from 20 to 100, where a higher score indi-
cates greater fear.

Procedure
The questionnaire was administered twice, one week
apart. Participants did not have access to their earlier sur-
vey.

Analysis
The data were edited and entered into SPSS (version 14),
and descriptive statistics calculated. Cronbach alpha was
used to assess internal consistency and Spearman's Rank
Correlation as well as intra-class correlation coefficient
(ICC) was used to establish test-retest reliability.

Results
The questionnaire was administered in class and 169 stu-
dents completed the DFS both times. Three question-
naires were not included in the analysis because of
missing data. Of the 166 remaining subjects, 104 (63%)
were female. Ages ranged from 18 to 37 years, with a mean
age of 21.6 years (SD = 2.7).

The DFS means and standard deviations for the first and
second time for the total sample were 38.3 (SD = 13.9),
36.6 (SD = 14.6), respectively. Cronbach alphas for the
DFS were 0.94 and 0.96 for the first and second adminis-
trations, respectively. Spearman's Rank Correlation coeffi-
cients for test-retest reliability ranged from .89 to .92 (p <
0.001). The intra-class coefficient was 0.919 (95%CI:
0.892 – 0.940).

Study 2
Methods
Population
The participants were 2,095 parents or guardians whose
children were enrolled in six nursery schools, two kinder-
gartens, and six public primary schools in Okayama and
Kurashiki, Japan. The Ethics Committee of Okayama Uni-
versity Graduate School of Medicine, Dentistry and Phar-
maceutical Sciences approved the study. The principals of
each of the schools gave approval for the study. Participa-
tion was anonymous.
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Instrument
The same Japanese version of the DFS developed for Study
1 was used in Study 2.

Procedure
School recruitment was done with the assistance of
alumni of Okayama University Dental School. Potential
participants could refuse to participate without any risk to
benefits to which they were otherwise entitled. The confi-
dentiality of personal data was assured in writing. Class-
room teachers distributed the questionnaire. Parents or
guardians completed the questionnaire at home.

Analysis
Cross-cultural validity was established by testing the
hypothesis that the structure of the translated instrument
was consistent with the original U.S. version (avoidance
[items 1, 2 and 8–13], physiological arousal [items 3–7],
and fears of specific situations [items 14–20]).

The survey data were entered into SPSS (version 14) for
descriptive analyses and then imported into EQS software
(Multivariate Software, Inc., Encino, CA) for SEM analysis.

A random sample of 600 cases was chosen to avoid inflat-
ing p-values solely because of sample size.

SEM was used on the covariance matrix of the 20 ques-
tionnaire items to evaluate the goodness of fit of the the-
oretical model; and then, in an exploratory manner
corrected for specification errors until a model that fit the
data well was achieved. This involved eliminating param-
eters with small t-values (unless they had practical impor-
tance) and adding parameters with large modification
indices if they were theoretically sound. Generalized least
squares (GLS) and robust standard errors were used to val-
idate the results.

Results
The response rate was 81.0% (2,198/2,714). One-hun-
dred-and-three questionnaires were eliminated from the
analysis because one or more items on the questionnaire
and/or demographic information such as age, gender, or
the guardian's relationship to the child was left unan-
swered. Thus, the final sample consisted of 2,095 subjects
with a mean age of 35.6 years, (SD = 4.7; range 22–66;
93% female).

Table 1: Mean DFS item scores*, study 1 and study 2

Study 1
(The first administration)

(n = 166)

Study 2
(n = 2095)

Items Mean SD Mean SD

Avoidance
1. Put off making appointment 1.4 0.8 1.5 0.9
2. Cancelled or failed to appear 1.1 0.4 1.2 0.6
8. Making an appointment 1.4 0.8 1.4 0.7
9. Approaching dental office 1.9 1.0 1.7 0.9
10. Sitting in the waiting room 1.8 1.0 1.7 0.9
11. Sitting in dental chair 2.1 1.0 2.0 1.0
12. Smell of dental office 1.8 1.0 1.6 0.9
13. Seeing the dentist 1.8 1.0 1.7 0.9
Physiological arousal
3. Muscle tenseness 2.2 0.9 2.3 1.0
4. Increase breathing rate 1.5 0.7 1.8 0.9
5. Perspiration 1.6 0.8 1.6 0.8
6. Nausea 1.3 0.7 1.3 0.6
7. Heart beat faster 2.0 0.9 1.8 0.9
Fears of specific stimuli/situations
14. Seeing anesthetic needle 2.7 1.3 2.5 1.2
15. Feeling anesthetic needle 2.6 1.3 2.5 1.2
16. Seeing drill 2.5 1.3 2.3 1.2
17. Hearing drill 2.6 1.4 2.5 1.3
18. Feeling drill 2.6 1.3 2.5 1.2
19. Having teeth cleaned 1.3 0.7 1.4 0.8
20. Overall fear of dentistry 2.1 1.0 2.1 1.0
Total 38.3 13.9 37.4 14.1

* Items are scored from 1 (not at all afraid) to 5 (terrified).
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The DFS mean for this population was 37.4 (SD = 14.1).
The range was from 20 to 96. The distribution of the DFS
scores is given in Figure 1. The individual item scores are
given in Table 1. The most fear-provoking items were the
sight and feeling of the needle and the sound and feeling
of the drill.

Figures 2 and 3 illustrate the hypothesized and best fitting
model, respectively. The goodness of fit test of the origi-
nally hypothesized structure resulted in Satorra-Bentler
chi-square (df 167) = 1617, p < .00001 and the goodness
of fit statistics were: root mean-square error of approxima-
tion RMSEA = 0.12 (95% Confidence Interval, CI: 0.11 –
0.13); comparative fit index CFI = 0.87; normed fit index
NFI = 0.85 and the non-normed fit index NNFI = 0.85.

Although the fit indices of this hypothesized model were
not poor, the Lagrange-Multiplier Test (LMtest) signalled
some strong correlations between items which lead us to
contemplate the model shown in Figure 3 (best fit
model), with a goodness of fit chi-square (df 149) = 496,
a considerable improvement in terms of the goodness of
fit chi-square for the hypothesized model (a 70% reduc-
tion in the value of the statistic and a 10-fold reduction in
its significance level). In addition, the fit indices of the
best fit model reached the thresholds that qualify it as a
good fit: well above 90% for AIC, NFI, NNFI and CFI and
below 8% for the RMSEA.

Similar results were found using GLS and robust standard
errors; the scaled chi-square, goodness of fit indices and
the maximum likelihood estimators and their standard
errors were essentially unchanged. The results were also
confirmed when the model was applied to the overall
sample of 2,095, showing similar goodness of fit statistics:
a Satorra-Bentler chi-square (df 149) = 314; AIC = 16; NFI
= 0.92; NNFI = 0.94; CFI = 0.96; RMSEA = 0.07 (0.06 to
0.09).

As shown in Figure 3, the latent factor Avoidance and
Anticipatory Anxiety increases with each response level
increase of: DFS1 by 0.72; DFS2 by 0.28; DFS8 by 0.60;
DFS9 by 1.26; DFS10 by 1.29; DFS11 by 0.95; DFS12 by
0.68; DFS13 by 0.8; DFS19 by 0.28; DFS20 by 0.67; and
DFS6 by 0.28. It decreases for each level increase of DFS4
by 0.23 and DFS15 by 0.08.

The latent factor Reactions to Specific Stimuli (Figure 3)
increases with each level increase of: DFS12 by 0.18;
DFS13 by 0.19; of DFS19 by 0.25, of DFS20 by 0.42, of
DFS16 by 1.08, of DFS17 by 1.09, DFS18 by 1.09; DFS14
by 0.87; DFS15 by 0.98; and DFS3 by 0.26. It decreases for
each level increase of DFS9 by 0.21 and DFS10 by 0.21.

The latent factor Physiological Responses (Figure 3)
increases with each level increase of: DFS11 by 0.16; DFS3
by 0.59; DFS4 by 0.93; DFS5 by 0.62; DFS6 by 0.19; and
DFS7 by 0.78.

Discussion
Reliability
The Japanese translation of the DFS showed good internal
consistency and test-retest reliability, similar to that dem-
onstrated by Kleinknecht and colleagues in assessing the
original instrument in English [7].

Cross-cultural Validity
The hypothesis that an acceptable model, embodying the
original concepts in the English language instrument,
could be fit to the Japanese version data was confirmed.
Nevertheless, a more sophisticated model that takes into
consideration logical correlations between items and the
latent variables was consistent with the original model but
explained the data better. Avoidance and fear of specific
situations predict physiological responses and are associ-
ated with high levels of physiological responding and fear
of specific situations. Hakeberg and Berggren [8] assessed
a Swedish language version of the DFS. These authors
found a five-factor structure in exploratory factor analysis
but reported a bad fit of this model in confirmatory factor
analysis. They reported moderate correlation coefficients
among the five factors.

Involving only parents or guardians, most of whom were
female, in validity study may inflate the DFS scores over
those that might be seen in the general population, since
the females often report being more fearful than males [9-
11]. However, it is not possible to judge any effect on the
results. Future studies may be helpful in this regard.

Conclusion
The Japanese version of the DFS appears reliable and dem-
onstrates cross-cultural validity. The modeling confirms
the three factors on which the English language version
was based.
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The distribution of the total DFS scores (n = 2,095)Figure 1
The distribution of the total DFS scores (n = 2,095).
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Hypothesized model of the Dental Fear Survey based on the work of Kleinknecht et al. based on a random sample of 600 ques-tionnairesFigure 2
Hypothesized model of the Dental Fear Survey based on the work of Kleinknecht et al. based on a random 
sample of 600 questionnaires.
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Best fitting model of the Dental Fear Survey taking into consideration correlations between items based on a random sample of 600 questionnairesFigure 3
Best fitting model of the Dental Fear Survey taking into consideration correlations between items based on a 
random sample of 600 questionnaires.

Avoidance & 
Anticipatory 

Anxiety

E7

E8

E14

E15

E16

E17

E18

E19

Reactions to 
Specific Stimuli

E25

E26

E22

E23

E24

E20

E21

Physiological 
Responses

E9

E10

E110.62 (0.03)

E12

E13

DFS1

DFS2

DFS8

DFS9

DFS10

DFS11

DFS12

DFS13

DFS19

DFS20

DFS16

DFS17

DFS18

DFS14

DFS15

DFS3

DFS4

DFS5

DFS6

DFS7

0.77

D3

-0.01

0.32

0.02

0.51

0.67

0.74

0.47

* A fixed effect



BMC Oral Health 2009, 9:17 http://www.biomedcentral.com/1472-6831/9/17
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

anese). MK collected data and performed statistical analy-
ses. TS participated in the design of the study. ANAD
performed statistical analyses, interpreted the data and
participated in revising the manuscript. All authors read
and approved the final manuscript.

Additional material

Acknowledgements
The authors would like to thank Dr. Takigawa, a director of Hello Dental 
Clinic, Okayama, for his valuable support in recruitment of schools. The 
authors also wish to thank to all participating schools and respondents who 
agreed to participate in our study.

References
1. Kleinknecht RA, Klepac RK, Alexander LD: Origins and character-

istics of fear of dentistry.  J Am Dent Assoc 1973, 86(4):842-848.
2. Kleinknecht RA, Bernstein DA: The assessment of dental fear.

Behavior Therapy 1978, 9:626-634.
3. Domoto PK, Weinstein P, Melnick S, Ohmura M, Uchida H, Ohmachi

K, Hori M, Okazaki Y, Shimamoto T, Matsumura S, et al.: Results of
a dental fear survey in Japan: implications for dental public
health in Asia.  Community Dent Oral Epidemiol 1988, 16(4):199-201.

4. Weinstein P, Shimono T, Domoto P, Wohlers K, Matsumura S, Ohm-
ura M, Uchida H, Omachi K: Dental fear in Japan: Okayama Pre-
fecture school study of adolescents and adults.  Anesth Prog
1992, 39(6):215-220.

5. Shimada A, Sasaki Y, Mataki S: An evaluation of self-reported oral
health and health-related quality of life.  J Med Dent Sci 2005,
52(1):65-72.

6. Kawamura M, Takase N, Sasahara H, Okada M: Teenagers' oral
health attitudes and behavior in Japan: comparison by sex
and age group.  J Oral Sci 2008, 50(2):167-174.

7. Kleinknecht RA, Thorndike RM, McGlynn FD, Harkavy J: Factor
analysis of the dental fear survey with cross-validation.  J Am
Dent Assoc 1984, 108(1):59-61.

8. Hakeberg M, Berggren U: Dimensions of the Dental Fear Survey
among patients with dental phobia.  Acta Odontol Scand 1997,
55(5):314-318.

9. Skaret E, Raadal M, Berg E, Kvale G: Dental anxiety and dental
avoidance among 12 to 18 year olds in Norway.  Eur J Oral Sci
1999, 107(6):422-428.

10. Firat D, Tunc EP, Sar V: Dental anxiety among adults in Turkey.
J Contemp Dent Pract 2006, 7(3):75-82.

11. Coolidge T, Arapostathis KN, Emmanouil D, Dabarakis N, Patrikiou
A, Economides N, Kotsanos N: Psychometric properties of
Greek versions of the Modified Corah Dental Anxiety Scale
(MDAS) and the Dental Fear Survey (DFS).  BMC Oral Health
2008, 8:29.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6831/9/17/prepub

Additional file 1
The Japanese version of the DFS. The file is the Japanese version of the 
DFS.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1472-
6831-9-17-S1.pdf]
Page 8 of 8
(page number not for citation purposes)

http://www.biomedcentral.com/content/supplementary/1472-6831-9-17-S1.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4511174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4511174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3165743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3165743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3165743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8250343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8250343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15868743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15868743
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18587206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18587206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18587206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6582116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6582116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9370030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9370030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10625100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10625100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16820810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18826612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18826612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18826612
http://www.biomedcentral.com/1472-6831/9/17/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods 
	Study 1
	Methods
	Population
	Instrument
	Procedure
	Analysis

	Results

	Study 2
	Methods
	Population
	Instrument
	Procedure
	Analysis



	Results
	Discussion
	Reliability
	Cross-cultural Validity

	Conclusion
	Competing interests
	Authors' contributions
	Additional material
	Acknowledgements
	References
	Pre-publication history

