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Abstract
Objective: The aim of this study was to evaluate the relationship between personal
traits, dental anxiety level and dental appearance of the individuals. Study Design:
The study included 431 individuals who completed State Trait Anxiety Inventory-Trait
Form (STAI-T) and Corah’s Dental Anxiety Scale (CDAS) questionnaires during their
first appointment at the orthodontic clinic. The Index of Complexity, Outcome and
Need (ICON) index scoring was performed using intraoral frontal photographs by an
orthodontist. According to the STAI-T scores, three anxiety groups were formed: mild,
moderate, and severe. The Kruskal-Wallis H test was used for intergroup comparisons.
Spearman’s correlation analysis was performed to evaluate the relationship between
STAI-T, CDAS, and ICON scores. Results: It was found that 38.28% of the participants
had mild, 34.1% had severe, and 27.62% had moderate anxiety levels. CDAS score
was significantly lower in the mild anxiety group (p ≤ 0.0001) compared to the groups
showing moderate and severe anxiety. There was no significant difference between the
moderate and severe anxiety groups. ICON score was significantly higher in the severe
anxiety group (p ≤ 0.0001) than the other groups. It was also significantly higher in
the moderate anxiety group (p ≤ 0.0001) than in the mild anxiety group. There was a
significant positive correlation between STAI-T and both CDAS and ICON scores. There
was no significant correlation between CDAS and ICON scores. Conclusion: Dental
appearance had a significant effect on the general anxiety of individuals. Improving
the dental appearance with orthodontic treatments can have positive effects on reducing
anxiety. The low level of dental anxiety in individuals with a high need for treatment
will facilitate the work of the orthodontist in the procedures to be applied.
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1. Introduction

Facial and dental esthetics appear to play a role in the quality
of life. People believe that orthodontic treatment is a way
to improve facial esthetics because of the positive changes
in their smiles. Besides, facial esthetics is highly correlated
with increased self-esteem, development of personality, and
social relationships [1, 2]. The effect of malocclusion on facial
attractiveness and how orthodontic treatment needmight affect
a person’s sense of self-worth are controversial issues. Several
malocclusions including crowding, deep bite, anterior open
bite, and overjet are responsible for the negative perceptions.
These negative perceptions may act as a potential barrier for
social relationships and may cause social anxiety [3]. Physical
appearance is very important for adolescents and they are
affected by the aesthetic outcomes of malocclusion. It has
been shown that the perception of poor dental appearance is
also effective in the general psychological state of the person
[4–6]. The psychosocial effects of dental aesthetics can be

explained as the effects of dental appearances on the social and
psychological states of individuals, which are closely related to
age and gender [7, 8]. Most of the adolescent individuals are
uncomfortable with the alignment, colour, and shape of their
teeth [9]. Anxiety, due to ental appearance may be experienced
by most people at least once in their lifetime, which can cause
nervousness, fear, apprehension, and/or worry [9–11].
Spielberger’s State-Trait Anxiety Inventory (Form STAI-S,

STAI-T) assesses anxiety that is transitory (STAI-S) as well as
permanent, which is part of personality features (STAI-T) and
not related to the orthodontic treatment. Each of these scales
consists of twenty items scored with a 4-point Likert type of
scoring scale. This tool was validated in children (8 years old
and older) [10].
The Index of Complexity, Outcome and Need (ICON) scor-

ing assesses several elements such as: dental aesthetics, cross
bite, upper arch crowding, impacted teeth in the arches, antero-
posterior and transversal relationship of the buccal segments,
and anterior vertical relationship. A 5-point Likert scale (easy,
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mild, moderate, difficult, and very difficult) is used to evaluate
treatment complexity and the method is heavily weighted by
aesthetics [12].
Dental anxiety which can be defined as “strong negative

emotional state associated with dental treatment” is a common
problem with a complex etiological background [13]. Pain
and negative experiences from previous dental treatments [14,
15], socioeconomic factors [16], parental dental anxiety and
attitude [17], patients’ temperament and personality factors
such as shyness and/or tendencies of negative emotionality
[18], certain behaviours of dental staff [19], and more complex
psychological disorders [20, 21] are considered as potential
etiological factors for dental anxiety. Corah’s Dental Anxiety
Scale (CDAS) is probably the most widely used scale and
consists of four items. This assessment tool was developed to
assess dental treatment-related anxiety using multiple-choice
items on a scale from 4 (no anxiety) to 20 (high anxiety)
[22]. Despite the aforementioned literature findings, orthodon-
tic treatment-related dental anxiety has not been studied in
detail. There are studies examining the anxiety conditions of
orthodontic patients during the treatment. Sarı et al. [23] re-
ported that patients with malocclusion had high anxiety levels.
The concern occurs with anxiety, and it is a cognitive activity
about future events. Maj et al. [24] reported that the appliance
was painful and stressful. They found that 77% of the children
had experienced considerable psychological difficulty during
the initiation of orthodontic treatment. Kazancı et al. [25]
showed that orthodontic patients and their parents were con-
cerned about orthodontic treatment in various ways, such as
“feeling pain”, “the appearance of braces”, “being teased” and
“missing school”.
Today, anxiety is one of the most common psychological

problems in society. Determining how dental appearance
affects individuals and how much dental anxiety is experi-
enced by individuals who want to have orthodontic treatment
are important issues that need to be re-evaluated considering
today’s conditions. To that end, the aim of this study is to
evaluate the relationship between appearance changes related
to orthodontic problems and anxiety.

2. Material and methods

The study included 431 individuals over 12 years of age who
were presented to the Department of Orthodontics at Gazi
University. Inclusion criteria were having no history of or-
thodontic treatment, systemic disease, psychological disorder,
physical problem, and not using any antidepressants. All
participants completed the Turkish form of the STAI-T and
CDAS questionnaires during their first appointment at the
orthodontic clinic. ICON scoring was performed only aesthet-
ically (AC scale) using the pre-treatment intraoral photographs
by the same experienced orthodontist (GMG). In the AC scale,
there are 10 intraoral photographs with different malocclusion
intensities numbered gradually from the most beautiful dental
appearance (score 1) to the least beautiful dental appearance
(score 10). Frontal, left, and right intraoral photographs of the
individuals included in the study were compared with the AC
scale, matched with the most similar malocclusion and scored
(Fig. 1). Individuals with malocclusions not defined at the

AC scale, such as anterior crossbite, polydiastema, congenital
missing teeth and impacted teeth were not included in the
study.
The anxiety was assessed according to the STAI-T which

evaluates anxiety as a personal trait. It is composed of twenty
items and using a four-point Likert-scale items: 1 (almost
never), 2 (sometimes), 3 (frequently), and 4 (almost always).
The score range is 20 to 80, and higher scores indicate higher
trait anxiety. The total score is used to categorize participants
as having mild anxiety (<36 points), moderate anxiety (36–41
points), or severe anxiety (>42 points).
Three groups were formed from 431 individuals according

to the STAI-T scores: mild (n = 165), moderate (n = 119), and
severe (n = 147) anxiety groups. After the initial grouping, the
sample size was equalized to 119 in all groups in order to make
an accurate intergroup comparison. A method of reducing the
number of sample size was made by drawing lots.
Statistical analyses were conducted using the SPSS soft-

ware (v20.00; IBM, Chicago, IL, USA). To identify the in-
tra‑examiner accuracy, ICON scoring was repeated by the
same investigator (GMG) and the intra‑examiner correlation
coefficients (ICC) were calculated.
The normal distribution of the data was checked by the

Kolmogorov-Smirnov test. Because the data did not present
a normal distribution, nonparametric tests were used.
The Kruskal-Wallis H test was used for intergroup compar-

isons. Intragroup and intergroup comparison of chronological
ages of the individuals was made using Mann-Withney U
test and Kruskal-Wallis H test between male and females, re-
spectively. Spearman’s correlation analysis was performed to
evaluate the relationship between STAI-T, CDAS, and ICON
scores. The level of significance was determined as p < 0.05.

3. Results

The ICC was between 0.985 and 1.000 for ICON scoring.
It was found that 38.28% of the 431 participants had mild

(165), 34.1% had severe (147), and 27.62% had moderate
(119) anxiety levels. Of the participants, 35.8% were male and
64.2% were female.
It was envisaged to include at least 84 cases in each of the

groups (a total of 252 cases) in order to test the statistical
significance of the differences between the groups at 95%
power and 5% error level. In the case of an effect size
of 0.25 (Cohen’s F) according to the One-Way Analysis of
Variance (One-Way ANOVA), the amount of variation in the
STAI-T scores. The effect size of 0.25 was decided in the
direction of clinical projections. G*Power 3.1.9.6 (Franz Foul,
Universität Kiel, Kiel, Germany) package program was used
for sample size calculations. In order to ensure homogeneity
in the comparison between groups, the number of samples for
each group was determined as 119.
There was no significant difference between the mean ages

of the groups (Table 1). CDAS score was significantly lower
in the mild anxiety group compared to the moderate and severe
anxiety groups. There was no significant difference between
themoderate and severe anxiety groups according to the CDAS
score. ICON score was significantly higher in the severe
anxiety group than the other groups. It was also significantly
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FIGURE 1. Comparison of the intraoral photographs with AC scale for ICON scoring. (a) The Aesthetic Component
(AC scale) [12], (b) intraoral photographs of individuals.

higher in the moderate anxiety group than the mild anxiety
group (Table 2). There was a significant positive correlation
between STAI-T score and both CDAS and ICON score. There
was no significant correlation between CDAS and ICON score
(Table 3).

4. Discussion

In order to improve facial aesthetics, which has become more
and more important in the modern age, most people seek
cosmetic and surgical interventions. It has been shown in
various studies that the appearance of teeth plays an important
role in facial aesthetics. On the face, the mouth and eyes
also appear to be important. Therefore, people have become
more likely to apply to orthodontists to improve their facial
aesthetics [1, 4].
In our study, it was aimed to evaluate the anxiety of patients

based on how they see their teeth in the mirror. Instead of
cephalometric values that patients do not know the difference,
a classification has been made for the aesthetic problems that
patients may be aware of about themselves.
However, another condition that is more frequently encoun-

tered in the modern age is anxiety. The desire to be liked
and the aesthetic appearance contribute to many situations that
cause anxiety [11]. Carlsson et al. [26] reported that indi-
viduals with dental anxiety are not satisfied with their dental
and facial appearance. Significant positive correlations have

been reported between negative dimensions of dental impact
(social impact, psychological impact, and aesthetic concern)
and anxiety, suggesting that the perception and impact of
dental image can have emotional outcomes relatedwith anxiety
[26, 27]. Adolescents concerned about their dental esthetics
may experience behavioural problems [28, 29]. In this age
group, malocclusion can result in psychological problems due
to shame, intimidation, and depression [4, 5, 30, 31]. The
effect of dental appearance on psychosocial interactions of
individuals differ according to age and gender. In girls, older
adolescents, and young adults, the effect of social anxiety is
stronger and deeper, so the psychological effects are greater
and a decrease in dental self-confidence is more common
[11, 32].
In this study, our aim was to determine whether the dental

appearance has an effect on the general and dental anxiety
of individuals, and also to investigate whether there is any
relationship between dental anxiety and general anxiety. When
we classified the general anxiety states of 431 participants, we
observed that most individuals were in the mild anxiety group.
This was followed by the number of individuals with severe
and moderate anxiety, respectively.
It was assumed that the participants had a high perception

of their appearance, as they were patients who applied for
orthodontic treatment only. When we looked at the aesthetic
scores of these individuals, we observed that individuals with
mild general anxiety had better-looking teeth, that is, their
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TABLE 1. Intergroup and intragroup comparison of chronological age.
Gender Mild anxiety Moderate Anxiety High Anxiety

n mean SD p1 n mean SD p1 n mean SD p1 p2

Female 70 15.7 2.5
0.814

73 16.4 3.0
0.405

86 16.6 3.8
0.810

0.201
Male 49 16.1 3.6 46 15.8 2.3 33 16.0 2.1 0.677
SD: Standart deviation; p1: intra group comparison of the chronological age between female and male (Mann-Withney U test);
p2: inter group comparison of the chronological age between female and male (Kruskal-Wallis H test); *p < 0.05: significant
difference.

TABLE 2. Intergroup comparison.
Kruskal-Wallis H test

Groups n Mean Med. Min. Max. SD p Groups

CDAS
(1) Mild anxiety 119 6.7 6 4 13 2.2

0.0001*
1–2

(2) Moderate anxiety 119 8.1 8 4 15 2.7 1–3
(3) Severe anxiety 119 8.9 9 4 17 2.9

ICON
(1) Mild anxiety 119 3.0 3 1 8 1.0

0.0001*
1–2

(2) Moderate anxiety 119 4.0 3 1 10 3.0 1–3
(3) Severe anxiety 119 5.0 4 1 10 2.0 2–3

CDAS: Corah’s Dental Anxiety Scale; ICON: Index of Complexity, Outcome and Need; SD: Standart deviation; *p < 0.05:
significant difference.

TABLE 3. Correlation analysis.
STAI-T CDAS ICON

STAI-T
Pearson Correlation 0.416* 0.353*

Sig. (2-tailed) 0.000 0.000
n 357 357

CDAS
Pearson Correlation 0.416* 0.094

Sig. (2-tailed) 0.000 0.077
n 357 357

ICON
Pearson Correlation 0.353* 0.094

Sig. (2-tailed) 0.000 0.077
n 357 357

CDAS: Corah’s Dental Anxiety Scale; ICON: Index of Complexity, Outcome and Need; STAI-T; State Trait Anxiety Inventory-Trait
Form; *p < 0.05: significant difference.

ICON score was lower. A positive significant correlation
between ICON score and STAI-T scores is seen in the present
study, which indicates that general anxiety increases with the
deterioration of dental appearance. However, the fact that there
was no significant correlation between dental anxiety (CDAS)
and dental appearance (ICON) indicated that individuals re-
ceiving treatment did not have increased anxiety about general
dental procedures even if their dental appearance are worse.

Dental anxiety is a widespread psychological problem that
represents one of the major barriers to dental care. High levels
of anxiety before a medical or surgical procedure are common
and can lead to negative consequences. In Indian population,
6.3%–9.4% of children in an age range of 10–15 years suffer
from dental fear [13–21, 30]. Anxiety also plays an essential
role in the severity of perceived dental impact on self-esteem
in patients receiving orthodontic treatment [31].

Sarı et al. [23] stated that the patients had high state anxiety
at the beginning of orthodontic treatment, which diminished
with throughout the treatment period. In our study, it was
observed that the ICON score, with which we made aesthetic
evaluation only, was also high in individuals with high anxiety.
It was observed that individuals with poor dental appearance
also had high general anxiety. However, in terms of dental
anxiety, no significant relationship was observed with dental
appearance. In this case, it can be concluded that individuals
with poor dental appearance do not feel any special concern
about dental procedures but are generally anxious people.
In several previous studies in line with our study, dental

anxiety has been shown to be related to general anxiety in
children and adults [18, 33, 34].
Most of the studies evaluating dental anxiety focused on the

effects of dental procedures which are commonly associated
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with expected or experienced pain and involve injections,
drilling for a cavity filling or tooth extractions [35–37] as pain
is one of the major causes of dental anxiety [33, 38]. Or-
thodontic procedures may not only involve drilling for a cavity
filling or local anesthetic injections but patients also experience
pain during or after their appointments [39, 40]. Pain has
been reported among the most cited negative side effects of
orthodontic treatment, as a primary reason for wanting to cease
treatment [41, 42] and has been rated as the greatest dislike dur-
ing treatment and fourth among major fears and apprehensions
prior to orthodontic treatment [43]. Yet, research on dental
anxiety among orthodontic patients is relatively scarce.
One of the limitations of this study was the higher number

of female individuals. However, this is thought to occur as a
result of the fact that women apply to orthodontic clinics more
because they pay more attention to their dental appearance.
The fact that aesthetic anxiety is higher in women causes
orthodontic patients to consist of more female individuals. The
second limitation was that the socio-economic status of the
participants was not known in general, which is seen as an
effective factor in aesthetic perception and anxiety.

5. Conclusions

In the approach to individuals who apply for orthodontic treat-
ment, they should be treated by considering their anxiety
regarding their dental appearance, and it should be noted that
considering their psychological needs and sensitivities in treat-
ment planning will yield positive results.
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