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ABSTRACT

Dental anxiety means the patient's psychological reaction to the stress created by dental interventions. This
anxiety type is common and its measurement and evaluation are very beneficial during psychiatric treatments.
The current research aimed to investigate the psychometric properties of the dental anxiety questionnaire. For
this purpose, 300 people who had a history of visiting a dentist were randomly selected. After obtaining
informed consent to participate in the research, the dental anxiety questionnaire was completed by these people.
The obtained data were analyzed using LISREL and SPSS software. The findings of exploratory factor analysis
indicated the extraction of a major factor; also, the discovered structure for the dental anxiety questionnaire
was confirmed through the analysis of confirmatory factors. In addition, the internal consistency of the
questionnaire was studied using Cronbach's alpha method (0=0.94) and split-half (r=0.94), which was high.
According to the obtained results, the dental anxiety questionnaire has the necessary psychometric properties
and can be used by specialists to evaluate dental anxiety.
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Introduction

Anxiety is the phenomenon of an imaginary and
imagined threat from an unfamiliar and unknown
feeling. Indeed, anxiety is a vague and unpleasant
feeling caused by the fact that a person expects an
undesirable event to happen [1-4]. In addition, anxiety
is an emotional condition that assists normal people to
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reconcile and defend themselves against different
dangers, anxiety disorders create problems in these
adaptive responses and can cause maladaptive
reactions in the extreme reactions form [5, 6].

Dental anxiety is considered a psychological reaction
of fear toward dental interventions because the person
suspects that these interventions are harmful and
dangerous [7-9]. Dental treatment fear is common, and
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about 6-15% of the general population suffers from
dental anxiety [10-12]. Dental anxiety ranks fifth
among common anxiety-provoking situations. Dental
anxiety has an early onset and the average age of onset
is 12 years. The beginning of this anxiety is from
childhood and its peak is in early adulthood and
reduces with age. The level of dental anxiety is more

prevalent in younger ages (15-25 years and 25-35
years) and is lower in the 55-56 age group than all other
age groups [1, 13, 14].

Many cross-sectional studies have shown that the
prevalence of dental anxiety decreases with age and
women experience this anxiety more than men [5]. A
study on 503 students of different fields showed the
prevalence of severe dental anxiety at the rate of 21.6%
in boys and 24% in female students. Acute dental
anxiety (SDA) is the most severe form of dental anxiety
and it is 4 times more common in the age group of 18
to 39 years than in the age group of 60 years and hurts
the health of the oral cavity and teeth. In patients with
acute dental anxiety, the number of decayed, missing
teeth and the loss of health of the oral-dental cavity
indicate the presence of root problems, which are seen
in about 57% of cases [3].

During recent decades, all dental interventions and
services and even the raw materials of these services
have benefited from vast technical and technological
advances. In addition, infections caused by dental
interventions have been greatly reduced. Anxiety
related to some dental interventions, especially anxiety
related to dental environments continues to bother
many clients, and only a minority of patients claim that
they do not experience any anxiety in dental situations.
Dental anxiety is specific to dental conditions and
situations, which, despite technological advances in
dentistry and continuous improvements in treatment,
remains one of the most common and unchanged
problems [15-19].

Fear of pain has a lot to do with the development and
spread of dental anxiety and avoidance of dental
treatment. Very anxious patients overestimate the pain
caused by dental procedures before receiving them.
These patients also tend to overestimate and report the
pain experienced [3, 5, 20]. This issue is one of the
common problems in children as well as adults, which
makes them not go to the dentist except for
emergencies. The etiology of dental anxiety is not
known. Considering that dental anxiety is a complex
and multidimensional phenomenon, only one single
factor cannot be considered involved in its creation.
Among the factors influencing the creation and spread
of this anxiety are personality traits, pain sensitivity,
pain fear, traumatic or painful dental experiences,

especially in children (conditioning experiences), the
influence of anxiety from family members or friends
and peers that create fear in a person
(learning/substitute modeling), fear of blood and
injury, coping styles (ear to bell, avoidance, emotion-
oriented) and other environmental and psychological
factors. To these things, we can add the interactions
between the dentist and the patient and the
conversations and interactions of the patient with the
dental assistant (especially when the dental assistant is
angry or does not provide sufficient explanations),
which are also important. In addition, many patients
report that dentists make them feel guilty and blame
them for being anxious. Experiencing negative
emotions such as feeling out of control and feeling
vulnerable can fuel this anxiety. Giving adequate
information to the patient, appropriate interaction, and
assuring the patient that he can terminate the dental
situation if necessary, can be useful to reduce the
negative feelings [1, 5, 17, 21].

Dental anxiety hinders the dentist-patient relationship
and damages the treatment experience. Avoidance of
dental services is common among these patients [15,
22]. Individuals with the highest levels of dental
anxiety stated the highest levels of dental treatment
avoidance; therefore, it seems that measuring and
evaluating the level of anxiety in referring patients for
dental services is very important and beneficial.
Several tools have been introduced to measure the level
of dental anxiety, these tools help dentists to identify
patients with anxiety, estimate the prevalence of dental
anxiety in their patients, and most importantly, when to
use interventions to reduce anxiety [6, 19, 23].

Most of the measurements aimed at dental anxiety have
been done through non-specific tools and general
anxiety, so the tools that specifically deal with the
desired structure are prioritized and will be clinically
useful and efficient. Due to the importance of this issue,
the use of a valid questionnaire that is structurally
confirmed will have a high value, especially for
therapists. The current research was trying to
investigate the psychometric properties of the dental
anxiety questionnaire [24] so that this way, an efficient
tool would be available to specialists in this field.

Materials and Methods

The present study was a descriptive-correlation study
and a type of psychometric study. Based on the logic
of psychometric research, especially factor analysis,
300 people who had a history of visiting a dentist were
selected by random sampling. Of these, 162 were
women and 138 were men. The mean and standard
deviation of age were for women (21.47 + 2.65 years)
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and men (23.27 = 4.61 years). In terms of marital
status, 265 people were single and 35 people were
married. After obtaining the informed consent of the
participants to participate in the research, they were
asked to complete the questionnaire on dental anxiety.
The Dental Anxiety Questionnaire, developed by
Stuttred, Melberg, and Hogastraten, is a self-report
questionnaire consisting of 36 items in the form of
fearful statements about dental situations. Items are
answered on a 5-point Likert scale ranging from
completely true (score 5) to false (score 1). It takes 5 to
10 minutes to complete the questionnaire and none of
the items has reverse scoring. The questionnaire was
implemented on a group of psychology master's
students and then the final edition was prepared for
implementation.

Regarding the examination of psychometric
characteristics, the studies of the main creators of the
guestionnaire on dental anxiety [24] revealed that the
internal consistency of the questionnaire was in the
range of 0.96 to 0.98 through Cronbach's alpha. The
retest reliability results of the questionnaire in different
groups were obtained in the range of 0.84 to 0.87. After
screening the data and discarding the distorted
questionnaires, the obtained data were analyzed by
SPSS and LISREL software.

Results and Discussion
Descriptive indicators related to the variable of dental

anxiety, separately for men and women, are reported in
Table 1.

Table 1. Variable descriptive indicators of dental anxiety.

Group N Mean  SD (Standard deviation) Minimum amount Maximum amount ~ Range
Female 162 48.43 16.75 1 166 165
Male 138 50.49 18.51 0 116 116

The reliability of the dental anxiety questionnaire was
investigated through two methods internal consistency
and retesting. The results showed that the internal
consistency of dental anxiety questionnaire items was
equal to Cronbach's alpha = 0.94 and through bisection
method was equal to r = 0.94, which shows high and
favorable internal consistency of the questionnaire. To
estimate the reliability coefficient of the tool using the
test-retest method, 50 volunteers were selected from
the research sample and completed the dental anxiety
questionnaire, and then they were tested again with the
same tool after a week. The test-retest coefficient equal
to r = 0.71 was obtained, which indicated the good
reliability of the questionnaire.

The construct validity of the dental anxiety
questionnaire had two stages: in the first stage,
exploratory factor analysis was used in the method of
principal components analysis. By performing an
initial factor analysis, the data suitability for factor
analysis was studied. Kaiser-Meyer-Olkin Measure,
which is used to check the adequacy and sufficiency of

the research sample, was equal to 0.94, which indicated
that the current sample has sufficient adequacy for
analysis. In addition, Bartlett's Test of Sphericity was
statistically significant (P < 0.001, 4175.34), which
supported the data's factor analysis. During the factor
analysis of the questionnaire, the Orthogonal Varimax
method was used. The entire statistical sample (N =
300) was included in the factor analysis. In this
analysis, only items with a factor weight of 0.4 or
higher were included in a factor. In total, 6 components
had an eigenvalue higher than one, but considering that
the first component had an eigenvalue equal to 16.13
and that all the questions of the questionnaire were
loaded on this component, it was decided to report a
one-component questionnaire. It should be noted that
the original creators of the questionnaire also
introduced it as a single component. This component
explained 44.80 % of the total variance. Table 2 shows
the total variance explained using the principal
component analysis solution.

Table 2. Total variance explained using principal component analysis solution with Orthogonal VVarimax
method.

Initial eigenvalues

Extracted component values

Agents

Total Percentage of variance Density Percentage Total

Percentage of variance Density Percentage

16.13 44.80 44.80

1 16.13 44.80 44.80
2 1.80 5.01 49.81
3 1.48 4.13 53.94
4 1.14 3.18 57.12
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5 1.04 291 60.03
6 1.01 2.80 62.83
7 0.91 2.50 65.33
8 0.87 242 67.75
9 0.79 221 69.97
10 0.75 2.10 72.07
11 0.70 1.96 74.04
12 0.66 1.85 75.90
13 0.63 1.76 77.66
14 0.59 1.64 79.30
15 0.58 1.62 80.93
16 0.54 151 82.44
17 0.51 1.41 83.86
18 0.49 1.37 85.24
19 0.48 1.33 86.57
20 0.44 1.22 87.80
21 0.41 1.13 88.94
22 0.39 1.08 90.03
23 0.38 1.05 91.08
24 0.37 1.02 92.11
25 0.34 0.95 93.06
26 0.31 0.87 93.94
27 0.29 0.80 94.75
28 0.27 0.76 95.51
29 0.25 0.71 96.23
30 0.24 0.67 96.90
31 0.22 0.62 97.53
32 0.21 0.60 98.14
33 0.20 0.57 98.71
34 0.17 0.48 99.19
35 0.16 0.44 99.64
36 0.12 0.35 100

Table 3 shows the extracted component, the items, and  questionnaire, to confirm the discovered structure,
the factor loadings related to each of the items. After  confirmatory factor analysis was used to test the model,
extracting a general factor for the dental anxiety the results of which are reported below.

Table 3. Results of principal components analysis and factor weights for each item.

No. Obijects FI?)(;tgr
35 When 1 think about sitting in the dentist's chair or.l the way to the dentist's office, | immediately feel 0.79
anxious.
27 On the way to the dentist, | get anxious when I think about getting my teeth pierced. 0.78
33 When the dentist starts examining my teeth, | get anxious. 0.76
10 I get scared when | hear the sound of the dentist's tools in the waiting room. 0.76
28 When | imagine at home that the dentist will look at my mouth, | feel anxious. 0.75
2 As | sit in the waiting room and think about sitting in the dentist's chair, | break into a sweat and 0.74

freeze.
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When | sit in the dentist's chair and think about what will happen to my mouth, | break out in a cold

29 sweat and my breathing slows down. 0.73

7 When | go to the dentist when I think about the sound of the dental machines, | want to go back. 0.72

4 I cannot sleep well at night when I think about my dentist appointment tomorrow. 0.72

30 As | sit in the waiting room thinking about my dentist appointment, | want to go home. 0.72

24 When | imagine at home that the dentist is going to give me a shot of anesthesia, | immediately feel 0.72
anxious. '

13 My breathing quickens as the dentist looks into my mouth. 0.71

31 My hands sweat when | visualize dental instruments on the way to the dentist's office. 0.71

20 I get heart palpitations when | think that the dentist will be upset about the bad condition of my teeth. 0.69

26 When | think about the fact that the dentist will say that | did not brush my teeth well, | feel worried. 0.67

8 I immediately feel anxious when I think the dentist is going to say something unpleasant about my 0.66
teeth. '

3 When | imagine that the dentist will be unhappy with the state of my teeth, canceling the appointment 0.66
comes to mind. '

3 When | am on my way to the dentist and | think about the numbing shot, I give up and want to go 0.66
back. '

17 When | talk to the dentist about my dental treatment, | feel anxious. 0.66

18 When | am sitting in the waiting room and | know the dentist is going to scale my teeth, | cannot focus 0.65
on the magazine in my hand. '

12 When | think about the moment I got my tooth pierced, | want to cancel the appointment. 0.65

23 When | think on the way to the dentist that the dentist will say that I did not take good care of my 0.64
teeth, | want to go home. '

34 As | wait for the dental assistant to call me into the room, | try to think of other things. 0.63

16 I want to put off dentist appointments as long as | can. 0.62

6 When | find out the dentist is going to pull my tooth, | immediately feel anxious in the waiting room. 0.62

36 When | know | have to pull one of my teeth, | cannot sleep well the night before. 0.61

21 As soon as the dentist brings the anesthesia, | close my eyes tightly. 0.61

19 When | am on my way to the dentist and | think about the smell of the dentist's office, | feel sick. 0.61

) When | am sitting in the waiting room thinking about the dentist saying my teeth are bad, | feel the 0.61
need to go to the bathroom. '

15 On the way to the dentist, | get worried when | think about the fact that my teeth have plaque. 0.61

1 When the dentist invites me to sit in the dental chair, | get anxious. 0.60

1 | sweat or freeze when | think about the dentist saying | did not brush my teeth well on the way to the 0.59
dentist. '

14 I think 1 am going to want to leave the doctor's room if the dentist does not explain what he is going to 0.58
do in my mouth. '

25 As the dental chair reclines, | tell myself that the treatment will not take long. 0.53

As | lie in the chair, | think that | will never be the same again. 0.51

As the dentist injects me with the anesthetic, | brace my arms against the chair. 0.49

As Table 4 shows, all the coefficients are within the
desired range and the corresponding t values are high
and significant at the 0.01 level.

Table 4. Standardized coefficients and t values as well as their significance in the dental anxiety measurement

model.
Observed variables Standardized Observed variables Standardized
. " T values . . T values
(questions) coefficients (questions) coefficients
1 0.62 9.66 19 0.66 10.33

2 0.69 11.06 20 0.71 11.55
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3 0.71 11.43 21 0.65 10.15
4 0.80 13.57 22 0.81 13.84
5 0.52 7.84 23 0.69 11.13
6 0.62 9.67 24 0.76 12.60
7 0.76 12.63 25 0.55 8.32
8 0.68 10.75 26 0.69 11.16
9 0.51 7.61 27 0.80 13.60
10 0.79 13.45 28 0.81 13.76
11 0.61 9.44 29 0.79 13.39
12 0.69 11.09 30 0.79 13.32
13 0.74 12.19 31 0.79 13.44
14 0.62 9.64 32 0.73 12.02
15 0.61 9.37 33 0.80 13.69
16 0.70 11.19 34 0.61 10.86
17 0.70 11.21 35 0.85 15.29
18 0.68 10.86 36 0.65 10.28

To check the Goodness of the model Fit with the
research data, the indicators related to the fit of the

model are presented. Table 5 shows the fit indices of
the dental anxiety model.

Table 5. Fit indices of dental anxiety model.

Indicator Df X2 X2/df

RMSEA

CFlI NFI NNFI IFI RFI

Amount 594 1308.87 221 0.07

0.95 0.93 0.94 0.95 0.92

As can be seen, although the index of chi-square was
significant, it can be neglected considering that this
index becomes significant in cases where the size of the
sample is high. Instead, instead of the index of chi-
square, they expound another index called the ratio of
the chi-square to the degree of freedom (X?/df). The
result of dividing the index of chi-square by the
freedom degree is equal to 2.21, which is more
acceptable than the critical value of 3 indices. The
RMSEA (root mean square error) of the estimation
index in this model is equal to 0.07. CFI (Comparative
fit indices), NNFI (non-normed fit index), NFI
(normalized fit index), IFI (incremental fit index), and
RFI (relative goodness of fit index) are respectively
equal to 0.95, 0.94, 0.93, 0.95, and 0.92. Considering
that these indices values were above 0.9, as a result,
they were indicators of a good fit of the model.

Dental anxiety in the first stage is one of the concerns
and challenges of dentists. Dentists have stated that
they suffer from discomfort when treating anxious
patients and the patient's anxiety causes technical
problems in the dental treatment process. Therefore,
the current research has taken a step toward introducing
and evaluating the psychometric indicators of the
questionnaire on dental anxiety. The results revealed
that the dental anxiety questionnaire has good and
favorable reliability. In this regard, the findings related
to internal consistency and retesting were favorable

and were in line with the results of the main creators of
the scale [24].

In terms of the construct validity of the research, first,
the factor structure of the questionnaire was analyzed
by exploratory factor analysis. The basic assumptions
of factor analysis, including the calculation of the
KMO index, as well as Bartlett's sphericity test,
allowed us to examine the obtained data in the form of
the analysis of exploratory factors by the principal
components method with orthogonal rotation. The
results indicated the extraction of a single component
on which all questions loaded. To achieve a solid
structure, it was decided before the analysis that only
questions with a factor loading above 0.4 would remain
in the final version. After analysis, all the questions had
a factor load above 0.5 (only question 9 had a factor
load of 0.49), which indicated a high correlation
between the questions and the extracted factor. Finally,
the single-factor exploratory model of the dental
anxiety questionnaire could explain 44.80% of the
variance.

To further and deeply examine the structure of the
questionnaire on dental anxiety, the exploratory single-
factor model was examined through the analysis of
confirmatory factors. The findings of this analysis also
revealed that the standard coefficients and t values
were acceptable. The goodness of fit indices indicated
a good fit of the model.
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Overall, considering the results obtained above, it can
be claimed that this questionnaire is an efficient and
useful tool that can help dentists and other
professionals evaluate the patient's basic anxiety level
before dental interventions. Because high dental
anxiety affects the relationship between the patient and
the dentist and sometimes causes incorrect diagnosis
and treatment errors [25-27]. Dental anxiety is a major
barrier to obtaining appropriate dental care [25].

It should be kept in mind that sometimes anxiety avoids
receiving necessary dental services, and as a result, a
person's dental and oral health is threatened and put at
risk. ldentifying, evaluating, and as a result controlling
the anxiety level of patients, in addition to reducing the
amount of pain, creates a positive attitude of patients
towards dental services and is essential as an incentive
to maintain optimal dental and oral hygiene and follow
up treatment courses [25, 28].

Conclusion

The current research aimed to study the psychometric
properties of the dental anxiety questionnaire.
According to the obtained results, the dental anxiety
questionnaire has the necessary psychometric
properties and can be used by specialists to evaluate
dental anxiety.
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