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We aimed to determine dental anxiety
among Turkish patients and assess the
sensitivity, specificity, positive/negative
predictive values and reliability of the
Modified Dental Anxiety Scale (MDAS)
and Corah’s Dental Anxiety Scale (DAS).
Patients referred to our clinic for dental
treatment who had a history of dental
anxiety were included in the study. 294
randomly selected patients (mean age

38.8 years) completed a questionnaire
combining Corah’s DAS and MDAS. They
were retested 15 days later. The prevalence
of dental anxiety was found to be 9.9%
(29/294) for Corah’s DAS at the cut-off
point = 15 and 8.8% (26/294) for the MDAS
at the cut-off point > 19. Both dental
anxiety scales gave acceptable sensitivity,
specificity, positive and negative predictive
values at these cut-off points.
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Introduction

Fear and anxiety about dental treatment is a
problem for many patients and can be a
barrier to treatment: some patients avoid
dentists altogether because of their extreme
fears.! -2 Dentists can also become anxious
when dealing with anxious patients: dentally
anxious patients are more difficult to
manage, take longer to treat, and are a major
source of stress for the dental practitioner.
Previously painful or negative experiences
during visits to a dentist are the most
common origins of dental anxiety. For the
dental team, a patient’s anxiety also poses
major management problems, because an
anxious patient may require more time for
treatment and is very likely to miss
appointments. Dental fear has been the
subject of many investigations, examining

various factors such as prevalence, aetiology
and treatment. The assessment of dental
anxiety has led to the development of a
variety of measures, and several psychometric
scales have been designed to quantify dental
anxiety.> - 5 Corah’s Dental Anxiety Scale
(DAS) is probably the most widely used,
consisting of a four-item, multiple-choice
questionnaire (Table 1) designed to measure
the degree of anxiety associated with dental
treatment on a scale from 4 (no anxiety) to 20
(high anxiety). It takes less than 5 min to
administer, is highly reliable and has
demonstrated predictive validity.5” It is widely
used for both survey and clinical purposes,
but has been criticized for not covering all
aspects of dental fear and because its response
alternatives differ between items.?
Alternative scales have been proposed to
overcome the shortcomings of the DAS, one
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TABLE 1:

The Corah’s Dental Anxiety Scale® that formed part of the study questionnaire

1. If you had to go to the dentist tomorrow, how would you feel?
(1) Look forward to it as a reasonably enjoyable experience

(2) | wouldn't care one way or the other
(3) I would be a little uneasy about it

(4) 1 would be afraid that it would be unpleasant and painful
(5) I would be very frightened of what the dentist might do

2. When you are waiting in the dentist’s office for your turn in the chair, how do you feel?

(1) Relaxed

(2) A little uneasy
(3) Tense

(4) Anxious

(5) So anxious that | sometimes break out in a sweat or almost feel physically sick

3. When you are in the dentist’s chair waiting while he gets his drill ready to begin working on

your teeth, how do you feel?
(Same alternatives as Q.2)

4. You are in the dentist’s chair to have your teeth cleaned. While you are waiting and the
dentist is getting out the instruments which he will use to examine your teeth around the

gums, how do you feel?
(Same alternatives as Q.2)

of them being the Modified Dental Anxiety
Scale (MDAS) introduced by Humphris et al.®
This scale has standardized responses and a
fifth item relating to anaesthetic injections
(Table 2).” The MDAS can have values from
5 (no anxiety) to 25 (high anxiety),
therefore. Other small but important
changes to the answering scheme were also
made, making the MDAS a quick and
efficient instrument for dental researchers
and clinicians. The scale has also exhibited
favourable properties
compared with the original DAS. The
reliability and validity of MDAS have been
reported to be acceptable.®’

We aimed to determine dental anxiety

psychometric

among patients in Turkey using Corah’s
DAS, which has been used previously in
Turkey,” - 1! and the MDAS, which has not.
We also investigated the reliability and
validity of the MDAS at cut-off points of = 16

and 2 19, and Corah’s DAS at cut-off points
of 213 and = 15.

Patients and methods

PATIENTS

The study group consisted of adult patients
aged 18 - 70 years, who were referred to our
clinic for dental treatment. All participating
patients gave informed consent. Patients had
a history of dental anxiety, and were asked
to complete the study questionnaire on two
occasions, with a 15-day interval between.
The gender, age and education levels of the
study respondents was also noted.

QUESTIONNAIRE DESIGN

The questionnaire comprised two previously
designed dental anxiety scales: Corah’s DAS
(already translated into Turkish) and MDAS.
The MDAS was translated into Turkish, and
a pilot test performed using 30 patients; it
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TABLE 2:

The Modified Dental Anxiety Scale’ that formed part of the study

1. If you went to your dentist for treatment tomorrow, how would you feel?

(1) Not anxious

(2) Slightly anxious
(3) Fairly anxious

(4) Very anxious

(5) Extremely anxious

2. If you were sitting in the waiting room (waiting for treatment), how would you feel?

(Same alternatives as Q.1)

3. If you were about to have a tooth drilled, how would you feel?

(Same alternatives as Q.1)

4. If you were about to have your teeth scaled and polished, how would you feel?

(Same alternatives as Q.1)

5. If you were about to have a local anaesthetic injection in your gum, above an upper back

tooth, how would you feel?
(Same alternatives as Q.1)

was then retranslated back to the original
version by an experienced bilingual
researcher. The questions asked and possible
answers are given in Tables 1 and 2.

STATISTICAL ANALYSIS

Simple Likert scoring (e.g. 1 — 5) was assigned
to the response to each question, and the
items summed to derive the total score for
each scale. A high score denoted a high
anxiety response.

Statistical analysis was performed using
GraphPad Prism V.3 (GraphPad Prism
Software, San Diego, CA).
ANOVA test was used to compare multiple
groups; the unpaired t-test was used to
compare dual groups. Relationships between
variables were assessed using the Spearman
correlation test. These tests were used to
determine the internal consistency, reliabil-
ity, intraclass correlation and the confidence
intervals (95%) of the MDAS. In addition,
the sensitivity, specificity, positive predictive
value (PPV) and negative predictive value
(NPV) were determined using cut-off points

A one-way

of =13 and = 15 for DAS and = 16 and = 19
for MDAS. A P-value < 0.05 was considered
to be significant.

Results

A total of 294 patients completed the
questionnaire; their mean age was 38.78 +
14.39 years. There was a negative correlation
between age and dental anxiety, with the
level of anxiety varying significantly with
age (P < 0.05), and less anxiety observed
among older patients.

The gender and educational level of the
respondents is given in Table 3. For females,
the mean DAS score was 9.95 + 3.81 and
mean MDAS score was 12.22 + 4.91. These
results were significantly higher than for male
respondents, who scored 8.65 + 3.30 using the
DAS and 10.74 + 4.12 with MDAS (P < 0.01).

In the pilot study of the MDAS Turkish
questionnaire, Cronbach’s alpha was 0.81
and the distribution of answers to each
question was found to be normal.

The prevalence of dental anxiety was
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TABLE 3:
Gender and education level of the patients with dental anxiety who completed the study

questionnaire

n %

Gender Male 122 41.5
Female 172 58.5

Education Elementary 27 9.2
Junior high school 13 4.4

High school 101 34.4

University 153 52.0

9.9% (29/294) for DAS using a cut-off value
of = 15 and 8.8% (26/294) for MDAS (cut-off
value = 19). No statistically significant
correlation was found between level of
education and dental anxiety (P > 0.05).

Table 4 shows the mean values and
standard deviations of the individual items
in the questionnaire, and total scores
(derived by adding the individual item
scores) for Corah’s DAS (9.41 + 3.65) and the
MDAS (11.60 = 4.65). The most anxiety
provoking item was injection (mean score of
2.89 + 1.29) and the item provoking least
anxiety was a scale and polish (mean score
=1.70 £ 0.96).

The test-retest reliability (intraclass correl-

TABLE 4:

ation), Spearman correlation and internal
consistency of the MDAS are shown in Table
5. The intraclass correlation coefficients
show statistically significant correlation
between items, indicating that individuals
gave similar responses at test and retest. The
first and fourth items displayed low values
(0.91) of intraclass correlation coefficient,
but this result was not significant because all
items had values above 0.70.12 MDAS had a
high overall internal consistency and high
reliability, as indicated by the Cronbach’s
alpha and Spearman correlation results
(Table 5). Using Cronbach’s alpha, the
internal consistency of DAS and MDAS were
found to be 0.85 and 0.88, respectively. (A

Means and standard deviations (SD) of Corah’s Dental Anxiety Scale (DAS) and the

Modified Dental Anxiety Scale (MDAS) results obtained using the study questionnaire

DAS MDAS
n Mean SD Mean SD
Visit tomorrow 294 2.88 1.00 2.28 1.06
Waiting room 294 2.24 1.11 2.31 1.12
Drill 294 2.33 1.16 2.44 1.22
Scale and polish 294 1.96 1.15 1.70 0.96
Injection 294 - - 2.89 1.29
Total 294 9.41 3.65 11.60 4.65
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TABLE 5:

Statistical analysis of the Modified Dental Anxiety Scale test and retest results obtained in

this study

Test-retest reliability Spearman Internal consistency
(intraclass correlation) correlation (Cronbach’s alpha)
Visit tomorrow 0.91 (0.88 - 0.92) 0.91 0.95
Waiting room 0.93 (0.92 - 0.95) 0.89 0.94
Drrill 0.96 (0.96 — 0.97) 0.94 0.96
Scale and polish 0.91 (0.89 - 0.92) 0.91 0.95
Injection 0.93 (0.91 — 0.94) 0.93 0.93
Total 0.95 (0.91 - 0.96) 0.95 0.96

higher value is given in Table 5 [0.96], which
is the test-retest result and indicates that the
questions were better understood.)
Statistically significant correlation was
found between DAS and MDAS scores for
convergent/discriminant validity (P < 0.0001;
Table 6). Table 7 shows that the prevalence
of sensitivity decreased for both DAS and
MDAS, while specificity increased when
changing from lower to higher cut-off points.
Values for PPV and NPV for both scales using
the two cut-off values are also shown in
Table 7. The highest PPV for MDAS we
obtained was 0.46 at the cut-off = 19,
implying that one out of two individuals
identified as positive by the scale were true-
positives given the criteria of this study.

Discussion

The dental anxiety scales used in this
investigation have been shown to give
reliable and valid results using the original
and a number of translated versions.”#1314
We used Turkish translations and found that
the internal consistency of the MDAS was
greater than 0.70'? and comparable to
previous reports.!31516

Humphris et al.® found that dental
injection was the most anxiety-provoking

item, with a mean score of 2.45 + 1.23 in all
samples, and that the least anxiety-
provoking procedure was a scale and polish
(1.90 + 1.35). Our results are consistent with
this study.

Previous studies showed that the
prevalence of dental anxiety using the
MDAS were 19.5% in Belfast,® 6.0% in
Dubai,® 8.8% in Jyvaskyla® and 12.0% in
Norway.” The prevalence using DAS was
10.9% in Canada,’® 10.2% in the USA,¢
6.7% in Sweden!” and 4.2% in Norway.!8
These results indicate that when Corah’s DAS
is used for assessment of dental anxiety,
there are wide variations between countries.
In our study, the overall levels of dental
anxiety for the MDAS and Corah’s DAS were
8.8% and 9.9%, respectively, slightly lower
than in previous studies.

Hallstrom and Halling'® found that the
prevalence of dental phobia was higher
among individuals of lower education level
and social class. In our study, no relationship
was found between the level of education
and dental anxiety, consistent with the
findings of Thomson et al.?°

Cohen et al.?! found that 75% of patients
who requested dental treatment with
sedation were dentally phobic, according to
the MDAS scores, and that dental anxiety
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TABLE 6:

Convergent/discriminant validity of the Corah Dental Anxiety Scale (DAS) and Modified

Dental Anxiety Scale (MDAS) results obtained from this study

MDAS
Question T Question 2 Question 3 Question 4 Total
Question 1 r 0.76 0.69 0.60 0.48 0.73
P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Question 2 r 0.67 0.71 0.57 0.41 0.69
P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
«»n  Question 3 r 0.61 0.70 0.69 0.50 0.71
g P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Question 4 r 0.56 0.67 0.64 0.64 0.70
P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
MDAS total r 0.78 0.84 0.76 0.61 0.85
P < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

TABLE 7:

Sensitivity, specificity, positive predictive values (PPV) and negative predictive values

(NPV) according to dental anxiety scale used and cut-off score

Cut-off

score TP FP FN TN Sensitivity  Specificity PPV NPV

DAS =13 13 47 1 233 0.93 0.83 0.22 1.00
(0.66 - 0.99) (0.78 -087) (0.12-0.34) (0.97 - 0.99)

DAS =15 11 18 3 261 0.79 0.94 0.38 0.99
(0.44 -0.92) (0.89-0.96) (0.20-0.57) (0.96 - 0.99)

MDAS =16 12 50 2 230 0.86 0.82 0.19 0.99
(0.57 -0.98) (0.77 - 0.86) (0.10-0.31) (0.96 - 0.99)

MDAS =219 12 14 5 263 0.71 0.95 0.46 0.98

(0.44 - 0.89) (0.91 —0.97) (0.26 — 0.66) (0.95 — 0.99)

DAS, Corah Dental Anxiety Scale; MDAS, Modified Dental Anxiety Scale; TP, true positive; FP, false positive;

FN, false negative; TN, true negative.

affected people’s personal and working lives.

Our finding of a greater prevalence of
dental anxiety in females than males is
generally consistent with those from
previous studies.?%2?2 - 2* The observed
difference between females and males may

be due to differences in pain thresholds
between genders. Males may also find
discussing anxiety emotionally upsetting
and be unwilling to express their anxiety.
Younger individuals have been found to
exhibit higher levels of dental anxiety.?s
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Dental anxiety is generally considered to
have its origins in childhood, and to develop
as a result of aversive conditioning
experiences and family influences. Negative
dental experiences acquired in childhood
increase the level of dental fear,?¢ as do
anecdotes about negative dental experiences
from family and friends and negative,
menacing portrayals of dentists in movies,
on television, and in newspapers and
magazines.?? Our results showed a negative
correlation between dental anxiety and age,
and this result is similar to previous studies.
Preventive dentistry is not at a desirable level
in Turkey, so individuals are likely to visit
dentists for treatment at an early age. This
may lead to tolerance of dental anxiety or
reduced anxiety over time. Individuals
without dental experience may have
acquired the fear through a variety of
observational and instructional experiences
that communicate negative information.?’
Where to set a cut-off point on the dental
anxiety scales is controversial. The cut-off
point recommended by Corah for DAS to
indicate those who were dentally anxious
was = 13,%” and those scoring = 15 have been
rated as highly anxious.?® Humphris et al.®
found that as well as dental anxiety
prevalence differences among the three
countries in their study (Northern Ireland,
United Arab Emirates and Finland), the
groups from two admission centres in
Finland had different dental anxiety levels.
Comparisons with other reports using the
DAS, mindful of the cautions expressed
already, suggest that Scandinavian respond-
ents report lower levels of dental anxiety
than English-speaking participants. This result

confirms that linguistic variations play an
important role in evaluating the reliability of
a scoring test, and care should be taken to
ensure that the test used is reproducible in
language, to possible
misinterpretations. Cut-off points may also
need to be varied to suit individual studies.

every prevent

Employing cut-off points of = 15 for Corah’s
DAS and = 19 for the MDAS, means that we
used a higher DAS cut-off point than the
value stated in previous recommendations.
We found that these cut-off values still had
high sensitivity and specificity, however. The
higher cut-off point we found for DAS may
also be attributed to linguistic variations. The
cut-off for the MDAS at = 19 refers to dental
phobic respondents,?
(sensitivity and specificity analyses) are
consistent with those found by Humphris et
al®

Both studies need to be translated into the
native language, but as the responses are the
same in the MDAS, this is relatively simple.
The Corah’s Scale demands searching for a
greater variety of words (for example tense,
match Corah'’s

and our results

anxious) to original
categorization.”® MDAS was found to be a
reliable method of assessing dental anxiety
because of its easy and definite translation.

We conclude that both Corah’s DAS and
the MDAS give acceptable sensitivity,
specificity, PPV and NPV at the cut-off points
of 2 15 for DAS and = 19 for MDAS used in
this study.
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