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Abstract

Objectives: The objective of this research was to compare the orthodontic treatment need and demand using Dental Aesthetic Index
(DAI) and Occlusal Index (OI) among dentistry students of Shiraz University of Medical Sciences.
Methods: This descriptive cross-sectional study was performed on 113 dental students in Shiraz University of Medical Sciences. The
demand for orthodontic treatment was assessed using a standardized questionnaire and 10 photographs of aesthetic component
(AC) of IOTN for the self-assessment of subjects about their dental attractiveness. Occlusal Index (OI) and Dental Aesthetic Index
(DAI), which were calculated by clinical examination and dental model analysis, were used to assess the orthodontic treatment
need. Students with a history of orthodontic treatment were excluded.
Results: Final analysis was done on 113 cases (48 men and 65 women). The study showed that there was a significant relationship
between the demand for orthodontic treatment and the self-assessment of subjects about their dental attractiveness (according to
the photograph they had chosen) (P = 0.015). There is also a significant relationship between the self-assessment of subjects about
their dental attractiveness (according to the photographs) and the orthodontic treatment need based on DAI (P = 0.008). Further-
more, a significant connection was found between the self-assessment of subjects about their dental attractiveness (according to
the photographs) and the orthodontic treatment need based on OI (P < 0.001).
Conclusions: The results of our study revealed that both indices show that the need for orthodontic treatment is in line with the
demand, which could be used for planning public orthodontic and dental services.

1. Background

Malocclusion is a deviation from an ideal occlusion (1).
Many of these deviations are normal biologic variations,
but some deviations may have a negative effect on the phys-
ical and psychological health of patients (2). Some physi-
cal problems that may be caused by malocclusion include
tooth and periodontal injuries, dentofacial development
anomalies and orofacial functional problems (2).

Orthodontic treatment demand suggests that one
should receive orthodontic care, which can be measured
qualitatively by giving a standard questionnaire to pa-
tients (3).

There is an element of IOTN (Index of orthodontic treat-
ment need) that has been used for evaluating aesthetic
treatment need. This component is called the aesthetic
component (AC), which includes 10 standard photographs
categorized into 4 grades (4).

There are orthodontic treatment indices that are used
worldwide. In this study, we used Dental Aesthetic Index
(DAI) and Occlusal Index (OI) in order to measure the or-

thodontic treatment need in the dental students of Shiraz
University of medical sciences.

Dental Aesthetic Index was introduced by Cons et al. in
1986. This index uses clinical, objective and subjective aes-
thetic factors to measure orthodontic treatment need and
the severity of the problem (5). This index is considered to
be reliable. There are 10 occlusal traits in this index that
measure the need for orthodontic treatment and the final
results are categorized into 4 levels of malocclusion (6).

The occlusal index includes 9 measurements (7): (1)
dental age, (2) molar relationship, (3) overbite, (4) over jet,
(5) posterior cross bite, (6) posterior open bite, (7) tooth
displacement or rotation, (8) midline relations, and (9)
missing maxillary permanent incisors. The score then will
be categorized into 5 levels.

2. Objectives

The aim of the present study was to clarify the rela-
tionship between the orthodontic treatment need and de-
mand in the dentistry students of Shiraz University of Med-
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ical Sciences and to design a plan for predicting orthodon-
tic treatment need in the society.

3. Methods

This cross-sectional study evaluated the orthodontic
treatment need and demand in the dentistry students of
Shiraz University of Medical Sciences. First to third year
student were asked to enter to study. All students received
written information about the study. The study was ap-
proved by the Research and Ethics Committee, faculty of
Dentistry, Shiraz University of Medical Sciences, Iran. The
ethics code for this study was Ir.sums.rec.1397.820.

A total of 113 students were selected randomly, with an
average age of 20 years. Sample size was determined as-
suming a true correlation of 0.20 to be detected (average
effect size in social psychological research), with a statis-
tical power of 0.80 and a probability of type I error (α) of
0.05, a sample size of 94 individuals was required (2). Con-
sidering the probability that 20% of the selected individu-
als will be excluded from the study, 113 were selected as the
sample.

3.1. Questionnaire Design

The participants were asked to complete a standard
questionnaire modified from a French article, (1) which
was composed of 3 sections (Appendix 3): (1) the first sec-
tion included basic demographic information including
age and gender; (2) the second section included yes or
no questions evaluating patient’s information about or-
thodontic treatment and asking them if they think they
needed to receive orthodontic treatment; (3) in the third
section, dental aesthetics were assessed using the IOTN AC
(4). The subjects were presented with 10 photographs of
anterior teeth displaying varying degrees of malocclusion,
and were asked to indicate which photograph is most sim-
ilar to their own dentition (Figure 1).

Two occlusal indices were used to assess the need for
orthodontic treatment of the target population. These in-
cluded the Dental Aesthetic Index6 and Occlusal Index (7).

DAI was introduced by Cons et al. in 1986, it links ob-
jective, clinical, and subjective aesthetic factors to produce
a single score that reflects the severity and the treatment
needs of the malocclusion. It evaluates 10 occlusal charac-
teristics: missing incisors, canine or premolar teeth (upper
and lower), crowding in the anterior segment, spacing in
the incisal segment, midline diastema in mm, the largest
anterior irregularity in maxilla (mm), the largest anterior
irregularity in mandible (mm), anterior maxillary over jet
(mm), anterior mandibular over jet (mm), anterior open
bite (mm) and antero-posterior molar relation (6). All of
these characteristics were measured by clinical exams and
using dental models.

The final DAI scores were categorized in 4 levels of mal-
occlusion severity: (1) a score lower than or equal to 25 (no
or slight treatment need); (2) a score between 26 and 30
(elective treatment); (3) a score between 31 and 35 (treat-
ment highly desirable) and a score greater than 36 (treat-
ment mandatory) (6) (Appendix 1).

OI index evaluated 9 dental characteristics: (1) dental
age, (2) molar relationship, (3) overbite, (4) over jet, (5) pos-
terior cross bite, (6) posterior open bite, (7) tooth displace-
ment or rotation, (8) midline relations, and (9) missing
maxillary permanent incisors. These characteristics were
measured by clinical exams and dental cast analysis (7) (Ap-
pendix 2).

3.2. Statistical Analysis

In this research, for the analysis of the collected data,
descriptive statistics were first described and dictated by
the data. Descriptive data was presented briefly and cat-
egorized. Then, considering that the variables of the re-
search were of a qualitative type, in order to investigate the
relationship between the need and demand for treatment
based on the DAI and OI indices, consensus tables and chi-
square test were used. All calculations were performed us-
ing SPSS 23 software, and the level of significance was set at
0.05.

4. Results

In this study, 113 students of Shiraz University of Medi-
cal Sciences with the age range of 18 to 22 were examined.
48 of the subjects (42.5%) were male and 65 of (57.5%) were
female.

The need for orthodontic treatment according to the
DAI index is shown in Table 1. 18.6% of the subjects did
not require any orthodontic treatment, 23.9% needed elec-
tive treatment, for 51.3% of the subjects, treatment was
highly desirable and for 6.2% of the subjects, treatment
was mandatory.

The need for orthodontic treatment according to the
OI index is shown in Table 2. 10.6% of subjects didn’t need
orthodontic treatment. 19.5% needed minor treatment,
61.1% of subjects needed definite treatment and 8.8% had
the worst occlusion.

Table 1. Orthodontic Treatment Need Based on DAI Index

DAI Frequency Percentage

No treatment need 21 18.6

Elective treatment 27 23.9

Desirable treatment 58 51.3

Mandatory treatment 7 6.2

Total 113 100.0
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Figure 1. The aesthetic component (AC) of IOTN (Brook and Shaw)

Table 2. Orthodontic Treatment Need Base on OI Index

OI Frequency Percentage

No treatment need 12 10.6

Elective treatment 22 19.5

Desirable treatment 69 61.1

Mandatory treatment 10 8.8

Total 113 100.0

The demand for treatment according to the question-
naire’s results is shown in Table 3. 40.7% of the subjects de-
manded orthodontic treatment.

Table 3. Orthodontic Treatment Demand Based on Questionnaire

Orthodontic Treatment Demand Frequency Percentage

Yes 46 40.7

No 62 54.9

I don’t know 5 4.4

Total 113 100.0

Table 4 depicts the self-assessment of dental attractive-

ness according to the chosen photographs of the aesthetic
component of IOTN. 31% of the subjects did not need any or-
thodontic treatment. 39.8% had a slight need, 19.5% had a
moderate need and 9.7% definitely needed treatment. Ac-
cording to Table 3, most of the subjects who did not de-
mand any treatment based on the photographs they had
chosen (45.2%), did not need treatment. However, 45.7%
had a slight need and 26.1% had a moderate need for treat-
ment (χ2 = 15.768, P = 0.015).

Table 4. Self-Assessment of Dental Attractiveness Based on Photography

Photography Frequency Percentage

No need 35 31.0

Slight need 45 39.8

Moderate need 22 19.5

Definite need 11 9.7

Total 113 100.0

The relationship between the need for orthodontic
treatment according to the DAI index and the demand are
shown in Table 4. For most of the subjects who had cho-
sen photographs with a moderate need (22 of them) and
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definite need (11 of them), treatment was desirable accord-
ing to the DAI index and few of them (13.6%) needed defi-
nite treatment. Additionally, subjects who had chosen no
need for treatment according to their chosen photographs
(37.1%) did not need treatment based on the DAI index.
Subjects who had chosen photographs with a slight need
(51.9%), required desirable treatment according to the DAI
index (χ2 = 22.171, P = 0.008).

The relationship between the need for orthodontic
treatment according to the OI index and the demand are
shown in Table 5. Subjects who had chosen photographs
needing no treatment, as well as 68.9% of those who had
chosen slight need photographs, needed definite treat-
ment according to the OI index. Also, 77.3% of subjects who
had chosen moderate need photographs needed definite
treatment according to the OI index. 45.5% of subjects who
had chosen definite need photographs had the worst oc-
clusion (χ2 = 33.099, P < 0.001).

In order to compare the two OI and DAI indices, the
Mann-Whitney test was used to determine the quality of
the data. The results of the test depicted that at the 95%
confidence level, the need for treatment based on these
two indices did not have a significant difference (P = 0.12)
(Table 6). Figure 2 shows the need for treatment comparing
these two indices (Table 7).

5. Discussion

In the epidemiological studies of malocclusion, giving
accurate and reliable information about the need for or-
thodontic treatment is crucial. The resulting data can be
used to affect the policies in health care systems and influ-
ence resource planning, as well as to evaluate the effective-
ness of orthodontic care services. Orthodontic treatment
indices provide descriptive information on the distribu-
tion of population needs (epidemiological use) and the pri-
ority for treatment (use in health care management) (8, 9).

In this study, DAI and OI indices were used to evaluate
orthodontic needs in the population and to understand
the need for treatment in a group of dentistry students in
Shiraz University of Medical Sciences. Since learning spe-
cialized dental courses might have affected the demand for
orthodontic treatment in dental students, students of first
to third year were included in this study since the special-
ized dentistry courses have not yet began during this pe-
riod.

Although the OI index has been shown to have advan-
tages such as low error, relevance to clinical findings, and
reliability and validity of outcomes over time, this index
also has shortcomings (10).

The OI index does not prioritize cases with molar rela-
tionships which are a complete class I, although this may
be fully consistent with static and functional obstructions.

This index does not favor missing teeth, except for the
upstream teeth in which closure of the preoperative or-
thodontic spaces may be required that in turn results in
underestimating the need for treatment. The guide is also
long and complex and may be hard to compute in field
studies (11).

Dental Aesthetic Index (DAI) assesses the relative so-
cial acceptance of a dental appearance based on a general
understanding of the aesthetics of the teeth. This index
is used in epidemiological studies in order to identify the
need for orthodontic treatment, and as a screening tool
for determining the priority of treatment. Like the OI, DAI
has also been used to evaluate health standards. Although
the DAI has several limitations (it does not include cases
with cross-bite, posterior open bite, midline discrepancies
and deep overbite), simplicity, reliability, and reuse and
the easy re-production of data have promoted its use as an
agreed orthodontic indicator (12).

Al-Zubair et al. (2015) conducted a study on students’
self-assessment of dental attractiveness based on 10 pho-
tographs and the demand for orthodontic treatment. The
results of the study showed that 65.5% of the subjects were
satisfied with the appearance of their teeth, while 96.4% of
the subjects did not require orthodontic treatment accord-
ing to the questionnaire (13).

Overall orthodontic treatment need based on the DAI
index is 81.4%, based on the OI index, it is 89.4% in the cur-
rent study, and the demand for orthodontic treatment is
69%.

There was a significant relationship between self-
assessment based on photographs and need for treatment
based on the DAI index. There was also a significant rela-
tionship between self-assessment based on photographs
and need for treatment based on the OI index.

Generally, self-assessment of people of the appearance
of their teeth is different from the professional assessment.
This is due to the fact that professional practitioners exam-
ine all aspects of the dentition, including missing teeth, in-
terdental spacing, cross-bite, over jet and open bite. Mean-
while, self-assessment measures only the attractiveness of
the appearance of the anterior teeth in the smile. On the
other hand, the patient may have a better understanding
of the demand for orthodontic treatment after seeing pho-
tographs in the photographic index. This could indicate a
greater association between the photographic index and
the orthodontic index in our study (13).

In the 2007 study, Danaei et al. examined the orthodon-
tic need of adolescents from state-run high schools in Shi-
raz. A random sample of 900 students (450 boys and 450
girls) age between 12 and 15 who had received no orthodon-
tic treatment before or during the study were randomly se-
lected in 2 months in 2004. Most of the students (70.1%)
had normal or partial malocclusion, indicating no need
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Figure 2. Comparison of DAI and OI index

Iran J Ortho. 2020; 15(2):e116762. 5



Uncorrected Proof

Golfeshan F et al.

Table 5. Comparison of the Demand Based on Subject’s Opinion and Photography a

Subject’s
Photography

Total
No Need Slight Need Moderate Need Definite Need

Demand for treatment

Yes 6 (13.0) 21 (45.7) 12 (26.1) 7 (15.2) 46 (100.0)

No 28 (45.2) 22 (35.5) 8 (12.9) 4 (6.5) 62 (100.0)

I don’t know 1 (20.0) 2 (40.0) 2 (40.0) 0 (0.0) 5 (100.0)

Total 35 (31.0) 45 (39.8) 22 (19.5) 11 (9.7) 113 (100.0)

a Values are expressed as No. (%).

Table 6. Comparison of Self-Assessment (Photography) and Orthodontic Treatment Need (DAI) a

Variables
Treatment Need Based on DAI

Total
No Need Elective Treatment Desirable Treatment Mandatory Treatment

Photography

No need 13 (37.1) 12 (34.3) 10 (28.6) 0 (0.0) 35 (100.0)

Slight need 5 (11.1) 13 (28.9) 23 (51.1) 4 (8.9) 45 (100.0)

Moderate need 3 (13.6) 1 (4.6) 15 (68.2) 3 (13.6) 22 (100.0)

Definite need 0 (0.0) 1 (9.0) 10 (91.0) 0 (0.0) 11 (100.0)

Total 21 (18.6) 27 (23.9) 58 (51.3) 7 (6.2) 113 (100.0)

a Values are expressed as No. (%).

Table 7. Comparison of Self-Assessment (Photography) and Orthodontic Treatment Need (OI) a

Variables
Treatment Need Based on OI

Total
No Need Elective Treatment Desirable Treatment Mandatory Treatment

Photography

No need 4 (11.4) 13 (37.1) 18 (51.4) 0 (0.0) 35 (100.0)

Slight need 5 (11.1) 6 (13.3) 31 (68.9) 3 (6.7) 45 (100.0)

Moderate need 2 (9.1) 1 (4.5) 17 (77.3) 2 (9.1) 22 (100.0)

Definite need 1 (9.1) 2 (18.2) 3 (27.3) 5 (45.5) 11 (100.0)

Total 12 (10.6) 22 (19.5) 69 (61.1) 10 (8.8) 113 (100.0)

a Values are expressed as No. (%).

for orthodontic treatment. Only 4.2% had severe malocclu-
sion, requiring treatment. Excessive and severe malocclu-
sion scores were higher in boys than in girls. Also, com-
parison with other populations showed that the popula-
tion studied in Shiraz had a better appearance of the teeth
and less need for orthodontic treatment than other popu-
lations (14).

In a 2010 study by Eslamipourl et al. (15), using strati-
fied sampling method in public and private schools in Is-
fahan, 748 subjects were studied and divided into three
age groups of 11 - 14 years old, 14 to 17 years old And 17 to
20 years old (355 women and 393 men, 15.11 ± 2.23 years).
Of these, 20 had a history of orthodontic treatment. DAI

scores were recorded in subjects without a history of or-
thodontic treatment (728, 340 women, and 388 men). The
average DAI score was 26.14 points. In general, 54.5% did
not require treatment. In 23.6%, treatment was considered
to be selective. However, in 11.0%, treatment was very desir-
able and 10.9% had severe malocclusion and treatment was
essential. Considering the needs for treatment, there was
a significant difference between the sexes but there was
no significant difference between the different age groups
according to the DAI treatment groups. According to the
findings of this study, 21.8% of evaluated Iranian students
had a score of DAI higher than or equal to 31 points, indicat-
ing that the need for orthodontic treatment is highly desir-
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able or compulsory.
Some studies, like our study, showed that there is a

meaningful relationship between the DAI Index and the in-
dividual’s satisfaction with the appearance of the teeth.

According to a systematic review by Eslamipour et al.
(16), The need for orthodontic treatment in Iran based on
DAI has a prevalence of about 16%. Asian studies accord-
ing to DAI, reported 12.8% and 24.1% in orthodontic treat-
ment in India and Malaysia, which is relatively close to the
results in Iran. In a survey of a population of 165 students
in Yemen, using the AC of the IOTN index, which evalu-
ated personal evaluation of tooth appearance, orthodon-
tic treatment and functional disorders, 3.6% of the people
had average or high demand for orthodontic treatment.
Of all the individuals, 96.4% mentioned that they did not
need orthodontic treatment. Also, 65.5% of respondents
were satisfied with the appearance of their teeth. In African
countries, the prevalence is 44.7%. In the Studies show that
the prevalence in Brazil is 32.8%, which is higher than in
Iran (17-19).

The conclusion of previous studies in Iran has shown
that the majority of the Iranian population are classified
in the group without the need for orthodontic treatment.
According to DHC, about a quarter of the population has
criteria for orthodontic treatment, but using DAI, less than
one quarter (16%) of the subjects need orthodontic treat-
ment. If AC score is used as an indicator of their under-
standing, the need for treatment among people will be re-
duced to 5%. It has also been shown in general that the Ira-
nian population needs more orthodontic treatment than
they may think, but most are pleased with the appearance
of their teeth and consider themselves attractive based on
their dental appearance (20).

In this study, the data were analysed in both groups of
males and females. However, since there was no significant
difference between these two groups and due to the high
volume of data, the results of these analyses are not given
in the article.

It is suggested that a larger-scale study be conducted in
the future, as well as the same study in the students stdying
from the third year onwards, to determine the impact of
dental training on the demand for orthodontic treatment.

5.1. Conclusion

Both DAI and OI have reported the need for orthodon-
tic treatment in the studied population almost identically.

The need for treatment was estimated 81.4 - 89.4% in the
population, while the demand was 69%, which indicates
that the subjects were more tolerant about their teeth
unattractiveness and they had less need for orthodontic
treatment.

The degree of correlation between the demand and
need according to the DAI index was higher in subjects

without the need for treatment and need for desirable
treatment. The degree of correlation between the demand
and need according to the OI index was higher in sub-
jects with desirable treatment need and definite treatment
need.
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