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Abstract:
Background:
Dental anxiety remains a common problem encountered amongst those who are going to have a dental extraction procedure.
Objective:
The objective of the current study was to test the validity and reliability of the modified dental anxiety scale for dental extraction procedure
(MDAS-DEP).
Methods:
The current study was conducted by using a cross-sectional survey method on one hundred and thirty-two (69 female; 63 male) participants who
were about to go through the dental extraction procedure. A modified version of the MDAS was used in the current study. The questions of the
original MDAS were replaced by specific questions about the dental extraction procedure, accompanied by five Likert-type answers. Reliability
was measured by referring to the Cronbach’s alpha value whilst construct validity was measured by using Pearson’s correlation.
Results:
The analysis of the current study showed a Cronbach’s alpha value of 0.822 Whilst the Pearson’s correlation analysis revealed that all questions
were proven to be valid, with the highest r value gained by question number 5 (r = 0.817, p < 0.01).
Conclusion:
The current scale was proven to be valid and reliable to be used as a specific scale to measure dental anxiety due to dental extraction.
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1. INTRODUCTION
Dental extraction or tooth removal especially third molar
removal has been known for its effect on dental anxiety.
Amongst the various dental treatment procedure, this particular
measure is known for its effect in inducing dental anxiety to its
highest level, [1 - 3] which might be due to the fact that this
particular procedure involves the usage of a syringe as part of
the anesthesia procedure as well as the usage of a rotary
instrument(s) [2]. The fact that bone removal, as well as tooth
sectioning, might also be a part of the procedure might also in* Address correspondence to this author at Department of Oral Surgery, Faculty
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crease the patient’s anxiety before the procedure. Regardless of
the causing factors, dental anxiety during dental extraction or
third molar removal procedure has the potential to prolong
treatment duration, increase the level of extraction difficulty, as
well as the possibility of increased post-operative pain [1].
In regards to dental anxiety evaluation, the usage of the
Modified Dental Anxiety Scale (MDAS) in the previous
studies as a valid tool to measure dental anxiety has been wellacknowledged, [4 - 6] not to mention the fact that it has been
translated into several languages and tested for its validation as
well as reliability. The MDAS is a five items scale that
evaluates patient’s anxiety through the question of (1) the
patient’s feeling about their upcoming dental treatment; (2) the
patient’s feeling while waiting in the waiting room; (3) the
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patient’s feeling about having their tooth drilled; (4) the
patient’s feeling about having their teeth scaled and polished;
and (5) the patient’s feeling about having an injection in their
upper back tooth gum. All five questions are provided with five
Likert scale answers, which are “not anxious”, “slightly
anxious”, “fairly anxious”, “very anxious”, and “extremely
anxious”. [4, 7]

samples needed for questionnaire validation [11], the authors
of the current study agreed to utilize as many sample as
possible in the current study and finally utilized 132
participants as our sample.

Yet, even though the MDAS is a valid dental anxiety
measure, it does not measure anxiety particularly induced by
dental extraction or third molar removal procedure. Considering the effects, to be able to identify certain factors that
contribute highly to the patient’s anxiety who is about to go
through dental extraction or third molar removal procedure will
enable the operator to minimize patient exposure to that
particular factor(s). To be able to achieve that, a particular
dental anxiety scale that identifies factors that might contribute
to dental extraction or third molar removal procedure is
considered to be of importance. Therefore, a modification to
the MDAS was performed. In regards to the modification and
changes applied to the questions of the scale, it has to be tested
for validity and reliability before it can be used accordingly.
The aim of the current study was, therefore, to test the validity
as well as reliability of the Dental Anxiety Scale for Dental
Extraction Procedure (MDAS-DEP).

The MDAS-DEP consists of five questions, which are (1)
If you were told that one of your teeth had to be extracted, how
would you feel; (2) If you were about to go to the dentist
tomorrow to have your tooth extracted, how would you feel;
(3) If you were sitting in the waiting room waiting for your
dental extraction procedure, how would you feel; (4) If you
were about to get a local anesthesia injection in your gum, how
would you feel; and (5) If your third molar was about to be
removed through a surgical procedure, how would you feel. As
for the answer, the five Likert-scale answers used in the
MDAS-DEP are the same answers used in the original MDAS
(Fig. 1). Therefore, the grading system, as well as the cutoff
point, are similar to the original MDAS [7].

2. MATERIALS AND METHODS
The current study recruited one hundred and thirty-two (69
female: 63 male) participants that agreed to participate and
visited the Oral and Maxillofacial Minor Surgery Outpatient
Clinics at the Unpad Dental Hospital. Prior to the start of the
study, ethical clearance was gained from the Universitas
Padjadjaran Research Ethics Committee. To confirm, every
procedure and ethical aspect of the current research has been
conducted in full accordance with the World Medical
Association Declaration of Helsinki and that all participants
gave written consent for their participation in the current study.
As required, all participants signed an informed consent prior
to their participation in the current study.
Participants recruited in the current study were recruited
based on the following inclusion criteria: 1) no previous
experience of tooth removal (or surgical) procedure; 2) no
history of local anesthesia procedure; and 3) aged between 18
to 45 years old. All eligible participants were then given an
explanation by the field researcher about the aim of the study,
as well as, an instruction on how to fill the questionnaire. Once
the participant agreed to participate and signed an informed
consent, the participant was asked to fill in the questionnaire.
All data was collected by the field researcher.
2.1. Sample Size Calculation
There are several recommendations from the previous
studies that can be used as sample size calculation guidelines,
of which a respondent-to-item ratio is used and can range from
5:1 (5 respondents for one item in the questionnaire, which
means a 10 item-questionnaire should have 50 respondents) [8]
to 15:1 to 30:1 [9]. The current study used the 15:1 comparison
ratio, yet, as larger samples are always better than smaller
samples, [10] and there are no absolute rules for the number of

2.2. Modified Dental Anxiety Scale for Dental Extraction
Procedure (MDAS-DEP)

2.3. Reliability
The reliability of a tool refers to the degree of how well a
measurement tool or a procedure can be replicated [12 - 14].
There are three components of reliability, which are equivalence, stability, and internal consistency [12]. In the current
study, the internal consistency of the scale was mea-sured by
calculating Cronbach’s alpha value. The concept of alpha was
first developed by Lee Cronbach in 1951 and expressed by a
value between 0 to 1. In regards to reliability, it is important to
note that the value of Cronbach’s alpha will increase if the item
being tested is correlated highly to each other. Yet, a high
value of Cronbach’s alpha does not necessarily mean that the
scale or the instrument being tested has high internal
consistency, as internal consistency is also affected by the
length of the scale. A short scale will reveal a reduced alpha
value [15].
2.4. Validity
Validity testing of a research instrument is intended to test
whether the instrument used in the study can measure what is
intended to be measured. There are several types of validity,
namely, face validity, construct validity, content validity, and
criterion validity [12 - 14, 16]. In the current study, there were
two types of validity being evaluated, the face validity that
involved several experts, as well as the construct validity of the
scale that was tested by using Pearson’s correlation [17, 18].
The result of Pearson’s correlation, the r value, will be
compared by the r value from the r table. As the p value of the
current study is set to be at p< 0.01, then the r-table for 132
participants was 0.224. Should the r value of the tested
question be higher than the r table, the item is considered as
valid.
2.5. Statistical Analysis
Construct validity and reliability of the tested items in the
current study were analyzed by using the IBM SPSS statistic
version 23.
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3. RESULTS
The current study used the 132 participants that aged
between 18 to 45-year old that were about to go through tooth
removal procedure. Demographical characteristics of the
participants can be viewed in Table 1. The analysis of the
current study revealed that the Cronbach’s alpha value (to test
the reliability) of the scale was 0.822. Therefore, it can be
concluded that the scale is proven to be robust with high
internal consistency, as the acceptable Cronbach’s alpha was
reported to be somewhere between 0.70 to 0.95 and the closer

the number to 1, the greater the internal consistency [15, 19,
20]. As for the validity of the scale, it was tested by conducting
the Pearson’s correlation analysis. Prior to the conduction of
the test, the degree of freedom (df) was set at 130, considering
that the number of participants was 132 (df = N – 2).
Therefore, the r value for a df of 130 with a significance level
of 0.01 was 0.224 (original value = 0.2235). The complete r
value of the scale, as well as the significance level can r value
for a df of 130 with a significance level of 0.01 was 0.224
(original value = 0.2235). The complete r value of the scale, as
well as the significance level can be viewed in Table 2.

Table 1. Proportion of participants based on demographical characteristics.
Variable

Categories

Sex

Age

Male

Female

63
47.72%

69
52,27%

18 to 30 yo*

31 to 45 yo

103
78,03%

29
21,97%

*year old

Table 2. The results of the Pearson’s correlation and Cronbach’s alpha deleted item calculation for the MDAS-DEP.
Item

r Value

p Value*

Cronbach’s Alpha if Item Deleted

Question number 1

0.771

r Table

< 0.01

0.777

Question number 2

0.785

< 0.01

0.772

Question number 3

0.711

< 0.01

0.799

Question number 4

0.724

< 0.01

0.810

Question number 5

0.817

< 0.01

0.774

0.224

*significance level=0.01, n=132; df = 130

Modified Dental Anxiety Scale for Dental Extraction Procedure (MDAS-DEP)

Name
Age
Sex

:
:
:

Can you tell us how anxious you get, if at all, about a dental extraction procedure? Please indicate by ticking
(√) the appropriate box.
1.

If you were told that one of your teeth had to be extracted, how would you feel?
• not anxious •slightly anxious •fairly anxious •very anxious • extremely anxious

2.

If you were about to go to the dentist tomorrow to have your tooth extracted, how would you feel?
• not anxious •slightly anxious •fairly anxious •very anxious • extremely anxious

3.

If you were sitting in the waiting room waiting for your dental extraction procedure, how would you
feel?
• not anxious •slightly anxious •fairly anxious •very anxious • extremely anxious

4.

If you were about to get a local anesthesia injection in the gum, how would you feel?
• not anxious •slightly anxious •fairly anxious •very anxious • extremely anxious

5.

If your third molar was about to be removed through a surgical procedure, how would you feel?
• not anxious •slightly anxious •fairly anxious •very anxious • extremely anxious

Fig. (1). Modified Dental Anxiety Scale for Dental Extraction Procedure (MDAS-DEP).
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Table 3. Distribution of participants based on the Likert-type grading system for every question of the MDAS-DEP.
Question

Number of Participants Based on Likert Grading System
Not Anxious

Slightly Anxious

Fairly Anxious

Very Anxious

Extremely Anxious

Number 1

21
(15.5%)

67
(50.8%)

40
(30.3%)

4
(3%)

0
(0%)

Number 2

25
(18.9%)

78
(59.1%)

24
(18.2%)

5
(3.8%)

0
(0%)

Number 3

23
(17.4%)

68
(51.5%)

40
(30.3%)

1
(0.8)

0
(0%)

Number 4

18
(13.6%)

51
(38.6%)

49
(37.1%)

13
(9.8%)

1
(0.8)

Number 5

9
(6.8%)

41
(31.1%)

57
(43.2%)

22
(16.7%)

3
(2.3%)

From Table 2, it was revealed that the questions of the
MDAS-DEP showed a strong correlation (r value > 0.700) and
were proven to be valid, as the r value for every question was
more than 0.224. The highest r value was shown by question
number 5, which was: “If your third molar was about to be
removed through a surgical procedure, how would you feel”?
The significance level for all correlation was shown to be less
than 0.01, which means all questions were significantly
correlated. An additional descriptive analysis that was
performed to evaluate the distribution of the answers can be
viewed in Table 3. It was revealed that for every question,
participants were more likely to feel “fairly anxious”, and the
question that had most participants answered “very anxious” or
“extremely anxious” was question number 5, which is “If your
third molar was about to be removed through a surgical
procedure, how would you feel?”.
4. DISCUSSION
The current study tested the validity and reliability of the
modified dental anxiety scale for dental extraction procedure
that was designed to enable the dental practitioner to identify
whether the anxiety experienced by patients is due to dental
extraction procedure (and its associated factors) that will be
undertaken or due to fear of other dental procedure. To achieve
the above mentioned, the scale has to be thoroughly and
carefully evaluated before its utilization amongst the intended
population. In the evaluation of a measurement tool such as a
scale or a questionnaire, which is also known as the measurement tool development process, several key indicators that can
be used, namely the validity and reliability of the tool. It is
hoped that by going through such a process, measurements
resulting from the measuring process will be accurate and that
“measurement errors” can be minimized [21].
The validity, as previously mentioned can be differentiated
into several types, which are face validity, construct validity,
content validity, and criterion-related validity. The face validity
of the current scale was tested by involving several experts in
the area of oral surgery (oral surgeon), dental anxiety (trained
dentist in the area of special care dentistry), and psychology (a
psychologist) looking and reviewing the questions of the scale
based on theoretical background. All experts in the current
study agreed that the scale can validly measure what it was
aimed at measuring. It is important to note that even though
many experts do not consider this type of validity as an active

measure of validity, face validity is one of the most used types
of validity in developing countries. [12, 22] In regards to face
validity, there are still some contradictories concerning this
particular type of validity, therefore, another type of validity
test is considered to be of important.
Once face validity evaluation was completed, construct
validity evaluation was conducted and as previously mentioned, involved 132 (69 female; 63 male) patients who are
about to undergo dental extraction or dental removal procedure. Different from the face validity, construct validity test
evaluates the validity of a scale or a questionnaire by testing a
hypothesis, and considered as the most valuable yet the most
difficult type of validity measurement. [12, 23] Four factors are
considered to be relevant to construct validity, namely convergent validity, discriminant validity, differentiation by known
groups, and correlation analysis (which was the one that was
used in the current study). [24] One of the correlation tests that
can be used to measure construct validity is the Pearson’s
correlation, [25, 26], which has two important measurement
indicators, the r value as well as the p value. The higher the r
value (correlation coefficient) is, the higher the correlation is;
whilst a significant p value indicates the significance of the
correlation coefficient; which was the case in the current study,
indicating the validity of the scale.
The current study used a Likert type of scale, which has
been recognized as a self-reported measure and measured the
participant’s anxiety from the participant’s point of view. This
type of measurement scale has several advantages, such as (1)
the simplicity, easiness, and certainty of the criteria; and (2) it
allows the questions to have higher reliability than other types
of scales [27]. It has been reported that using a summated
response to multiple items such as the Likert scale has more
stability as well as unbiased estimation compared to a response
to a single item. This might be due to the fact that when
responses to several single items are combined, the errors of
the random measurement have the tendency to average out and
therefore, provide better reliability for the measurement of the
construct [28].
One of the concerns that arose when using multiple items
scale such as the Likert-type scale is whether the width of the
scale (the number of response types within each item) impacts
the reliability of the scale. In regards to scale width, there have
been several studies conducted to reveal the impact of scale
width to reliability. [29 - 31] Unfortunately, no solid conclu-
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sion has been reached. In a study conducted by Bandalos and
Enders [32], it was revealed that reliability increases with the
number of scale points, yet, depending on the underlying
distributions, the maximum reliability is obtained when a five
or a seven response categories are used [32, 33]. This particular
reason might contribute to the high reliability of the current
scale.
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