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Abstract

BACKGROUND AND AIM: Orthodontic treatment aims mainly to improve orodental healthcare and function, but its
aesthetic and psychological effects are increasing as well. The aim of the present study was to evaluate the correlation
between Dental Aesthetic Index (DAI) and orthodontics-related quality of life (QOL) among first course high school
students in Kerman, Iran.

METHODS: The present cross-sectional descriptive study was conducted on 400 first course high school students
selected through two-stage cluster sampling method during 2017 to 2018. Data were collected using 22-item
orthodontics-related QOL and DAI questionnaires, and then analyzed by SPSS software using analysis of variance
(ANOVA) and linear regression tests. P-value was considered at significance level of 0.05.

RESULTS: According to DAI score, 15.7% of students needed mandatory orthodontic treatment and 39.4% had no
orthodontic or minor treatment. Mean orthodontics-related QOL score was 15.60 + 11.16 out of 88. No significant
correlation was found between total score of questionnaire, items of DAI, DAI score, and different domains of
questionnaire with DAI. Moreover, there was no significant difference between gender, DAI, and the mean score of
orthodontics-related QOL questionnaire.

CONCLUSION: Based on the results of the present study, the orthodontics-related QOL was high in first course high
school students. Additionally, no statistical correlation was reported between DAI and orthodontics-related QOL and
corresponding domains.
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alocclusion can cause psychosocial
problems, appearance-related
discrimination, and problems with
function of oral cavity.1

consequences  of  unacceptable  dental
appearance can be as important as or even
more significant than biologic problems.>

In modern orthodontics, the number of

Psychosocial consequences of unacceptable
dental appearance can be as important as or

even more significant than biologic
problems.5 Malocclusion is one of the oral
problems affecting the physical, social,

economic, and psychological aspects of a
person.34 Occlusal problems cannot be defined
only by physical factors, but psychosocial

people who come to orthodontic treatment
centers to improve their psychosocial
problems in relation to facial appearance
have increased more than the past. In the
project of orthodontic treatments, more
importance is given to the aesthetic issue and
the facial appearance as a therapeutic goal.
The malocclusion and dental deformities
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are very common and their psychosocial effects
are an important stimulus for orthodontic
treatment.6?7 Hence, oral health related QOL
can be used as a measure of orthodontic
treatment need.8© Dental Aesthetic Index
(DAI) is an indicator in epidemiological
research to assess treatment need. One of the
distinguishing aspects of this index is the
presentation of aesthetic and physical
features of malocclusion as a single value.l!
This index focuses on assessing dentofacial
problems, including missing, crowding,
diastema, overjet, reverse overjet, open bite,
and molar relationship. World Health
Organization (WHO) has accepted it as a
cross-cultural index and a model for
pathfinder surveys.!2

A systematic and meta-analytic review
concluded  that  malocclusions  were
significantly associated with oral health-
related QOL (OHRQOL).13  Adolescent
patients are extremely worried about their
own physical image, which has a major
role in psychosocial compromise and
academic achievement and can affect QOL.
Considering that no research similar to this
study has been done so far, this research was
conducted to assess the correlation
between DAI and orthodontics-related QOL
among first course high school students in
Kerman, Iran.

Methods
The present cross-sectional descriptive
analytic study was conducted on 400 first
course high school students in Kerman, who
were chosen through two-stage cluster
sampling method during November 2017 to
June 2018. First, the city was divided into five
districts, including north, south, east, west,
and center. After obtaining the necessary
education licenses, two high schools were
chosen from each of the above districts, and a
number of students randomly selected from
each of the schools from the first, second, and
third grades were examined. The selection of
individuals continued to reach the sample
size from each course. Exclusion criteria were

http://johoe.kmu.ac.ir,

orthodontic treatment in the past or at the
time of study, unwillingness to participate in
the study, history of severe periodontal
problems, previous extraction, chronic
medical problems, or craniofacial
anomalies.’* Data collection tools included
the clinical examinations and questionnaires,
including demographic information and
orthodontics-related QOL questionnaire.
After obtaining the necessary permissions,
a trained senior student capable of
responding and resolving any uncertainties
initially provided an adequate explanation
for study objectives and methodology in the
classroom of students. After obtaining
consent, the students were examined for
occlusion using a disposable mirror and
gauge and information was recorded.
Examinations took place under supervision
of school health educators in the school
hygiene room on a normal seat under natural
light. The number of visible missing teeth,
crowding in the incisal segment, spacing in
the incisal segment, midline diastema, the
maximum  anterior  irregularities in
millimeters, overjet, reverse overjet, open
bite, and molar relationship were evaluated.
Then, each criterion was multiplied by the
corresponding linear value coefficient, whose
sum with a constant number of 13
determined the final DAI value. The
numerical values of DAI were categorized
into four grades. Grade 1 (DAI < 25) shows
normal occlusion or mild malocclusion
without any need for orthodontic treatment.
There is a definite malocclusion and the need
for selective treatment in grade 2 (DAI =
26-30). There is a severe malocclusion and
severe need for treatment in grade 3 (DAI =
31-35). Grade 4 (DAI = 36) shows very severe
malocclusion and compulsory treatment.15
The orthodontics-related QOL
questionnaire includes 22 questions in four
domains: 1- social aspects (questions 15, 16,
17,18, 19, 20, 21, 22) with score range of 0-32,
2- dentofacial aesthetic domain (questions 1,
7,10, 11, 14) with score range of 0-20, 3- oral
function (questions 2, 3, 4, 5, 6) with score
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range of 0-20, and 4- knowledge of facial-
dental aesthetics (questions 8, 9, 12, 13) with
score range of 0-16. It was scored on the basis
of 5-point Likert scale, indicating never (0),
few (1), somewhat (2), high (3), and very high
(4). Therefore, the score range was 0-88. A
lower score indicates better QOL. Momeni
Danaei et al. verified this questionnaire with
Cronbach's alpha (reliability) of 0.86 and
weighted kappa (validity) of 0.91.16

The collected data were analyzed by SPSS
software (version 21, IBM Corporation,
Armonk, NY, USA) wusing frequency
distribution tables, analysis of variance
(ANOVA), and linear regression analysis.
The significance level was considered to be
0.05. This study was approved with code of
IRKMU.REC.1396.1709 at the  Ethics
Committee of Kerman University of Medical
Sciences.

Results

The findings of this cross-sectional
descriptive analytic study, which was
conducted on 400 first course high school
students, were as follows: The low answer of
“very high” was related to the items: "I have
a problem with chewing" and "I refrain from
eating some food because the contact of my
teeth with each other makes it difficult to eat
them", which were not answered by none of
the girls.

Moreover, 22.02% of people gave
maximally the answers of “high” and “very
high” to the question "I spend a lot of time
checking my face in mirror" in the domain of

knowledge of dentofacial aesthetics. In
addition, 17.50% marked the answers of
“high” and “very high” to the question
"Commenting on my appearance is really
annoying to me, even when I know that
others are just going to joke about it" in the
social domain. Additionally, 14.15% of them
gave the answers of “high” and “very high”
to the question "I spend a lot of time checking
my teeth in the mirror". In the dentofacial
aesthetic domain, the mean score in both girls
and boys was 3.73 * 3.63 and 3.09 + 2.56 out
of 20, respectively.

Table 1 shows how to answer the
questions. In knowledge of dentofacial
aesthetics domain, in response to question 8
"l spend a lot of time looking at my face in
the mirror", 11.9% of girls and 10.5% of boys
gave the answer of “very high”.

The way of answering each question is
shown in table 2. The mean and standard
deviation (SD) of knowledge of aesthetics in
girls and boys was 4.85 £ 3.24 and 3.84 + 2.99
out of 16. In the context of oral function in
responding to the question "I do not like
eating in public places", 6.0% of boys and
3.5% of girls gave the answer of “very high”.

How to respond to answer each question
separately is shown in table 3. In the domain
of the oral function, the mean score for boys
and girls, respectively, were 2.33 + 1.75 and
2.66 £ 1.96 out of 20. In the social domain, in
response to question 17 "I am worried about
giving people an unpleasant view of my
appearance", 10.0% of girls and 0.12% of boys
gave the answer of “very high”.

Table 1. The frequency distribution percentage of participants’ responses in facial aesthetic domain

Questions

Somewhat High Very high

I am self-conscious about the 57.5 61.7 27.0

appearance of my teeth

I do not like seeing a side 71.0 627 10.6
view of my face

I dislike having my 73.0 583 120
photograph taken

I dislike being seen on video 71.0 502 175
I am self-conscious about my 735 632 18.0

facial appearance

Girls Boys
284 95 7.0 3.0 2.5 3.0 0.5

Boys Girls Boys

139 40 119 55 45 3.5 4.5

174 55 109 40 5.5 5.5 7.5

224 45 129 35 5.5 3.5 9.0
229 20 6.0 5.0 5.0 1.5 1.5

18
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Questions

I spend a lot of time checking my 35.5
face in the mirror

22.4

I spend a lot of time checking my 415 264
teeth in the mirror

I often stare at other people’s teeth ~ 63.0 52.2
I often stare at other people’s faces  45.0 42.3

Table 2. The frequency distribution percentage of participants’ responses in knowledge of aesthetic domain

Girls  Boys

30.5

28.0

23.5
28.5

Somewhat
Girls Girls  Boys Girls Boys Girls
239 165 274 7.0 139 105 11.9
318 17.0 244 5.5 124 8.0 3.0
25.9 5.0 10.9 2.0 7.0 35 35
279 16.0 16.9 5.0 8.5 55 4.0

How to answer for each question is shown
in table 4. The mean score of the social
domain in boys and girls was 6.80 + 5.79 and
6.26 = 6.00 out of 32, respectively.

The mean score of the orthodontics-related
QOL questionnaire and the score of each of
the respective domains is shown in figure 1.
No statistically significant difference was
found in the score of orthodontics-related
QOL and each of the respective domains
between girls and boys.

In this study, 10.25% of people had the
missing teeth, 43.25% in the mandibular
regions had crowding, and 81.85% had no
diastema in the anterior mandible. The
anteroposterior molar relationship was
normal in 37.6% and in 21.70%, it was a cusp
or more abnormal.

The treatment need according to DAI is
shown in figure 2. 16.90% of girls and 14.50%
of boys had essential need for the orthodontic
treatment. The total score for the
questionnaire was 16.59 + 11.47 for girls and
1456 + 11.76 for boys. There was no
significant difference between orthodontic
treatment need with each of the domains of
the orthodontics-related QOL questionnaire
and the total score of orthodontics-related
QOL in boys and girls and the whole

Questions

I have problems biting

Table 3. The frequency distribution percentage of participants’ responses in oral function domain

12.0

I have problems chewing 86.0 87.1 65
There are some foods | avoid 75.5 78.1 139
eathing because the way my

teeth meet makes it difficult

I do not like eating in public 56.5 63.2 22.0
places

I get pains in my face or jaw 85.0 81.6 80

10.9
9.5
13.9
17.9

134

population studied (Table 5).

The regression test showed no significant
difference between the total score of the
questionnaire, DAI grades and total score of
DAI, and the different domains of the
questionnaire with DAI grades.

Discussion

The malocclusion affects the physical, social,
economic, and psychological dimensions of
the person.517 The DAI is a research tool for
assessing a patient's dental aesthetics based
on community norms to examine socially-
acceptable dental appearance. This index
provides the ability to compare individuals
based on aesthetic score using objective
measurements of psychological and social
performance, and is highly wuseful for
studying the influence of malocclusion on
social and mental conditions.18

In our study, 39.4% of students had
DAI < 25. The rate was reported to be 49.8%
for Brazilian teens,’> 58.6% in Spain,® and
20.8% in Turkey.?® No or slight need for
orthodontic treatment exists in 48.3% of
adolescents aged 14-18 years old in Shiraz,
Iran?! and 54.5% of teenagers in Isfahan,
Iran,22 which is consistent with the findings
of this study.

Somewhat

Boys | Girls | Boys Girls

4.0 45 1.0 45 2.0 0.5
2.0 3.0 4.0 0.5 15 0
7.5 6.5 15 15 25 0
9.5 119 6.0 3.0 6.0 35
4.0 2.5 2.0 1.0 1.0 15
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Questions
Boys Girls

| try to cover my mouth when | meet people
for the first time

Table 4. The frequency distribution percentage of participants’ responses in social domain

Somewhat
Girls Boys Girls
124 100 35

I worry about meeting people for the firsttime 505 463 260 234 90 174 65 85 8.0 45
I worry that people will make harmful 535 433 210 154 95 154 40 65 120 100
comments about my appearance
I lack confidence when | am out socially 555 403 230 234 105 194 50 90 90 8.0
I do not like smiling when | meet people 655 692 165 189 95 70 25 3.0 6.0 20
I sometimes get depressed about my 785 677 110 169 60 85 1.0 30 35 4.0
appearance
| sometimes think that people are staringatme  47.0 363 335 239 140 204 40 100 14 4.0
Comments about my appearance really upset 515 483 220 219 95 139 70 90 100 7.0
me, even when | know people are only joking

15.7% of the examined students had an current study.

essential need for treatment. The rate was
reported to be 44.0% for Canadian children,®
24.7% for teenagers in Malaysia,'* and 27.8% for
Turkish students,? which is more than the

This rate was 10.3% for Brazilian teens!> and
9.9% for Spanish teens;' the reason for this
could be attributed to genetic variations
between different populations.

Table 5. The correlation between orthodontic quality of life (QOL) and orthodontic treatment need
based on gender

Questions Girls Boys
Mean + SD Mean = SD
Social domain Low need 6.48 + 4.99 5.99 +5.81
Need 7.00 +4.75 6.80 +6.71
Severe need 7.72 +7.40 5.72 +5.19
Essential need 7.00 + 6.54 6.39 +5.25
Total 6.82 +5.80 6.24 +6.00
P 0.740 0.768
Dentofacial aesthetic domain Low need 3.58 +3.38 3.11+2.40
Need 459 +3.72 3.43+271
Severe need 2.47 £2.50 2.74 £ 2.50
Essential need 415+4.15 2.74 + 2.57
Total 3.74 + 3.65 3.09 + 2.55
P 0.796 0.958
Oral function domain Low need 1.82+1.49 2.49 +1.82
Need 244 +1.78 3.13+2.07
Severe need 2.49 +1.87 249 +1.78
Essential need 3.36 +2.15 214 +2.12
Total 2.33+1.76 2.67 +1.98
P 0.441 0.932
Knowledge of dentofacial Low need 4.86 + 3.12 3.73+2.70
aesthetic domain Need 5.05 + 3.08 4.16 + 3.35
Severe need 5.23+3.91 3.53+2.88
Essential need 3.96 +2.90 3.65+2.84
Total 484 +3.25 3.83 +3.00
P 0.404 0.391
Total score Low need 15.76 + 9.38 13.00 + 10.54
Need 16.91 + 9.46 16.30 + 14.33
Severe need 18.75 + 16.40 13.50 £ 9.58
Essential need 15.81 £ 12.69 14.36 £ 9.40
Total 16.59 + 11.47 14,56 + 11.76
P 0.612 0.498

SD: Standard deviation
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18 1
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Mean score

16.59 mGirl

Boy
14.56

.84

Social domain
aesthetic domain

6.8
6.28
485
373
1 09 2.66
2332
| I
0

Dento-facial Oral function domain ~ Awareness of

Total score
aesthetic

Figure 1. The mean score of orthodontic quality of life (QOL) and domains according to gender

In the present study, 26.7% of people had
DAI = 26-30. This rate was reported at
19.2% in the studies of Khanehmasjedi et al., 2
21.2% in Spain,’ and 20.3% in South Africa,*
which almost corresponds to current study.

In the present study, the missing tooth rate
was 9.47%, which is more than the study by

Karimi Afshar et al.,?> who reported the rate
as 5.4% and the study by Baca-Garcia et al,,
who stated the frequency of missing teeth as
3.5% in 14-20-year-old Spanish subjects;!® the
reason for this difference can be attributed to
the difference between the type of study and
the studied population.

50 -
45.3 u Girl
45 - Boy
40 -
345
35 4 335
30 -
€
8 25 -
&
20 | 189 189 . 6o
145
15 -
10 -
5 4
0

Few need Need

Severe need Essential need

Need to orthodontic treatment

Figure 2. The frequency distribution of participant to intensity of orthodontic treatment
need according to gender
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In the current study, the most common
problems in DAI were anterior crowding
(43.25%) and molar relationship (62.40%),
which is consistent with the study of Uzuner
et al.20 Claudino and Traebert also showed
that the incisor crowding and the mandibular
incisor irregularities were the most common
problems.22 There was no statistically
significant difference between sex and DAI,
which is consistent with the study of
Khanehmasjedi et al.??

In our study, the level of orthodontics-
related QOL was high (15.60 + 11.16), which
is consistent with the study of Karimiafshar
et al.Z on adolescent girls and the study of
Taylor et al.28

In questions of the questionnaire, 11.2% of
the students gave the answer of "very high"
to the question "I spend a lot of time checking
my face in mirror". In the study of
Karimiafshar et al., the same question had the
highest answer of "very high" option.?”

In the present study, there was no
statistically significant difference between
orthodontics-related QOL and need for
orthodontic treatment, inconsistent with the
findings of Kunz et al.’® The reason for this
difference is probably the different
questionnaires used in this research.

Although the DAI determines the relative
social acceptability and functionality of
dental appearance, it should take into
account ideally the patient's psychological
and social perspective.2930 Considering the
psychosocial view of the patient provides the
possibility of assigning a suitable treatment
plan to the patient. The patient's
consciousness  of occlusion may be
inconsistent with its severity. Some patients
with severe malocclusion are unconcerned
about their condition, while minor dental
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