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Abstract
Objective: To determine the need for orthodontic treatment according to severity of malocclusion using the Dental Aesthetic Index (DAI) in adult patients attending the Dentistry
University Hospital, School of Dentistry, National University of the Northeast (UNNE).
Methodology: A cross-sectional descriptive study was conducted on 154 patients aged 18
to 65. They were divided into two age groups: young adults and mature adults. The DAI
was used to assess the need for orthodontic treatment according to severity of malocclusion,
and its statistical significance according to sex and age group was analyzed. Results: 70% of
the patients studied needed orthodontic treatment as they showed different degrees of severity of malocclusion. In 43% of the cases treatment was mandatory. The highest severity
of malocclusion was found in males and mature adults. Conclusion: Severe malocclusion
was the most prevalent condition, with a greater need for treatment in mature adult males.
Keywords: dental aesthetics, Dental Aesthetic Index, sex, age group.
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Introduction
Nowadays, malocclusion is one of the most
frequent oral cavity anomalies. It is defined as
an abnormal occlusion in which teeth are not
in a normal position in relation to adjacent
teeth in the same jaw or to the opposing teeth
when the jaws are closed. Malocclusion is not
a disease but a morphological variation which
may or may not be associated with pathological conditions (1).
This occlusal disorder causes changes to the
craniofacial structures, affecting temporomandibular articulation, neuromuscular systems or other soft tissues. These problems
bring about unpleasant signs and symptoms
for the patient, which in turn effect changes
on facial aesthetics and on the functions of
the stomatognathic system such as mastication, deglutition, breathing and phonation
(2-4).
The effect of malocclusion is not only functional and/or aesthetic: it also has a psychosocial impact due to the demands of today’s world (5, 6). Our face is at the core of
communication, and the smile is the door
to human relations. Therefore, dental care
is becoming more relevant, especially teeth
alignment on dental arches (7). As the general population’s appreciation for the benefits
of pleasant dentofacial proportions increases,
and as orthodontic appliances are more widely accepted, requests for treatment are on
the increase. This is especially the case of the
adult population wishing to keep their teeth
functional and aesthetically pleasing in the
long term (8).
Adulthood is a stage of functional balance
where growth is complete and individuals
have reached their physical and intellectual peak (9). An adult is defined as a person
who has ceased to grow, which happens, biologically, at around 18 years of age. Patients
between 18 and 35 years of age are usually
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concerned about aesthetics and exhibit more
periodontal and restorative problems. Patients over 36 usually exhibit complications
as they may lack a full complement of teeth
(10).
Orthodontic treatment in an adult patient
aims mainly to improve the person’s quality
of life. Adults seek this type of treatment to
correct malocclusion, improve function, dental and facial aesthetics and oral health. These
patients exhibit more severe problems, regarding both number and complexity. Complications in adult patients with need of orthodontic treatment frequently include tooth
migration due to tooth loss. These problems
cause generalized gaps between the arches,
which may lead to inclinations or rotations
resulting in premature contacts and severe
malocclusion problems (11).
Several methodologies and indexes have been
developed to quantify the presence and severity of malocclusion so as to determine its relation and impact on aesthetics and the need
for treatment. The World Health Organization (WHO) (12) has opted for the Dental
Aesthetic Index (DAI) (13). Different criteria
have been described to achieve an ideal index:
the most important ones are validity and reliability (14, 15).
Since its creation in 1986, the DAI has proven to be reliable and valid, as well as simple
and easy to apply (13). This is shown in various studies (16-19).
It is a very useful index, especially because it
provides scores that can be quantified, thus
providing information about the morphological, functional and aesthetic aspects classified
into severity levels. It is then possible to determine the need for orthodontic treatment,
and to provide guidelines for health prevention programs by establishing priorities of access to care facilities in the community (20,
21).
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In the light of the above, the aim of this study
was to determine the need for orthodontic
treatment according to severity of malocclusion using the Dental Aesthetic Index (DAI)
in adult patients attending the Dentistry
University Hospital, School of Dentistry, National University of the Northeast (UNNE).

Materials and methods
A cross-sectional observational descriptive
study was conducted. The research protocol
was approved by the Ethics Committee of
the School of Dentistry of the UNNE. Between March and July of 2011, 2290 patients
attended the Dentistry University Hospital,
School of Dentistry of the UNNE for comprehensive dental care. Inclusion and exclusion criteria were applied to the group as explained below.
Inclusion criteria: adults patients that gave
their consent to participate in the study. Exclusion criteria: patients under 18 years of age,
completely edentulous patients, patients suffering from a significant systemic pathology,
patients that had received or were receiving
any kind of orthodontic treatment. According to these criteria, the target population was
formed by 1540 patients. Systematic random
sampling was used to select 154 patients, at
intervals 1 and 10. The resulting sample was
of 10% of the population under study.
Clinical examination: patients were provided a fact sheet including the procedures and
aims of the study to be conducted. After the
examination, the DAI was applied, and the
ten variables of the index regarding dentition, spacing and occlusion were analyzed.
All the clinical information was recorded by
the same examiner, who had been especially
trained. Intra-examiner calibration was done
by measuring DAI components twice (with
an interval higher than 1 hour) on the same
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patient, by the same examiner and with the
same instrument on 15 randomlyselected patients. Pearson’s correlation analysis and simple linear regression analysis were used to test
the consistency of both measurements, where
a y=x line is adjusted, where y: DAI value
estimated by measuring the components of
the second measurement, and x: DAI value
estimated by measuring the components of
the first measurement. Pearson’s correlation
coefficient was r=0.99 (p-value<0.0001), and
in the regression analysis the estimation of
parameter α was not significantly different
from zero (p-value=0.3673). Parameter estimation was equal to 0.97, and differed significantly from zero (p-value=0.0001), with
an R2=0.98. This shows a high correlation
between both measurements, which are linearly related through a line starting from the
origin of the coordinate system which has a
slope of approximately 45º. This proves the
consistency of both measurements.
The variables expressed in millimeters were
measured using William-Fox (Hu-Friedy)
probe. The DAI was calculated and the data
were collected following the WHO guidelines included in the Oral Health Surveys:
Basic Methods (12). The following are the
variables used:
1.
Missing teeth: dentition was evaluated by recording the number of permanent teeth lost, from the second premolar
tooth of one side to that of the contralateral side in both arches. Incisors, canines
and premolars where the extraction gaps
had been filled with a prosthesis were not
considered missing.
2.
Crowding: to determine crowding in
the incisal segments we applied the following criteria: 0: no crowding, 1: one
segment crowded (upper or lower) and 2:
two segments crowded (upper and lower).
3.
Spacing: to determine spacing in the
incisal segments we applied the same criPeláez, Alina Noelia*, Gimenez Laura Itati **, Mazza, Silvia Matilde***

teria as for crowding: 0: no spacing, 1: one
segment spaced (upper or lower) and 2:
two segments spaced (upper and lower).
4.
Diastema: a midline diastema as defined in millimeters, measuring the space
between permanent upper or lower central incisors.
5.
Largest anterior maxillary irregularity: the anterior maxillary irregularities
considered were rotations and/or displacements of incisors outside the arch.
The irregularity is measured in millimeters.
6.
Largest anterior mandibular irregularity: the criteria were the same used for
the anterior maxillary sector.
7.
Maxillary overjet: it was measured in
millimeters considering the distance between the vestibular surface of the lower
incisor and the incisal edge of the most
slanting upper incisor. If upper and lower
incisors are in an edge to edge relation,
the score was zero.
8.
Mandibular overjet: it was measured
as the maxillary overjet, and it was determined as an anterior cross-bite.
9.
Anterior open bite: when there was
no occlusal vertical contact between upper and lower incisors. The area with the
highest open bite was recorded in millimeters.
10. Anteroposterior molar relation: recorded based on the first permanent upper and lower molars, evaluating both
sides with the teeth in occlusion. The relation was recorded as normal or with mesial or distal displacement. When it was not
possible to evaluate molars because they
were missing, partially erupted, altered by
caries or restorations, canines and premolars were considered.
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Once all the index variables had been recorded, the DAI equation was applied to calculate
the final score using the following formula:
Missing teeth (x 6) + Crowding + Spacing)
+ Diastema (x 3) + Maxillary irregularity +
Mandibular irregularity + Maxillary overjet (x
2) + Mandibular overjet (x 4) + Anterior open
bite (x 4) + Anteroposterior molar relation x
3) + 13 = DAI
The score for each of the ten variables or occlusal characteristics analyzed for each patient
was multiplied by the corresponding coefficient or DAI equation weighting. The ten
resulting new values were added and a constant of value = 13 was added to such result.
Each patient was given a final score which
determined the severity of malocclusion and
the need for orthodontic treatment as per
the weighting interval where the patient was
placed.
DAI weighting intervals according to the
score obtained are as follows:
• ≤ 25 points: normal occlusion or mild
malocclusion.
• Between 26 and 30 points: defined malocclusion, elective treatment.
• Between 31 and 35 points: severe malocclusion, treatment is highly desirable.
• 36 points onwards: very severe malocclusion, treatment is mandatory.
Patients were divided into two age groups
covering the age interval of the individuals
attending the hospital in the period when
this study was conducted: between 18 and 35
years of age, young adults; and between 36
and 65 years of age, mature adults (10).
The values obtained were evaluated using
Chi-square data exploratory analysis graphical techniques to test the independence of the
malocclusion levels defined as per DAI, sex
and age. Infostat statistical software (22) was
used to analyze the data.
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Results

degrees of severity of malocclusion, among
whom 43% had very severe or disabling malOut of the 154 patients evaluated, 58% were occlusion, making orthodontic treatment
female and 42% male; 65% were in the 18- mandatory.
35 age group (young adults) and 35% in the
36-65 age group (mature adults) (Table N°1). Table N°2: Severity of malocclusion and
need for orthodontic treatment according
Table N°1: Sample distribution according to the Dental Aesthetic Index
to sex and age group
FEMALES

MALES

TOTAL

n

%

n

%

n

%

AGE (18 to 35)
YOUNG ADULTS

64

64

36

36

100

65

AGE (36 to 65)
MATURE ADULTS

25

46

29

54

54

35

TOTAL

89

58

65

42

154

100

VARIABLES

Table N°2 shows the evaluation of the need
for orthodontic treatment according to severity of malocclusion by applying the DAI
index: 30% of the patients studied had normal or mild malocclusion and do not need
orthodontic treatment, while 70% needed
orthodontic treatment according to different

DAI
INTERVALS

SEVERITY
LEVELS

NEED FOR
TREATMENT

n

%

13 to 25

Normal occlusion or
mild malocclusion

No need

46

30

26 to 30

Defined malocclusion

Treatment is
elective

14

9

31 to 35

Severe malocclusion

Treatment is
highly desirable

28

18

>35

Very severe malocclusion

Treatment is
mandatory

66

43

154

100

Table N°3 shows the ten components of the
DAI separately.
Table N°3. Absolute and relative frequencies of the Dental Aesthetic Index components

DENTAL AESTHETIC INDEX (n=154)
COMPONENTS

VALUES

n

%

NUMBER OF MISSING VISIBLE TEETH

0

81

53

1 to 3

49

32

4 to 6

16

10

CROWDING
(Number of dental arches affected)
SPACING
(Number of dental arches affected)
DIASTEMA
(millimeters)

16

>6

8

5

0

87

56

1 Upper or Lower

43

28

2 Upper and Lower

24

16

0

107

69

1 Upper or Lower

30

20

2 Upper and Lower

17

11

0

136

88

1 to 2

12

8

≥3

6

4
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DENTAL AESTHETIC INDEX (n=154)
MAXILLARY
IRREGULARITY
(millimeters)

MANDIBULAR
IRREGULARITY
(millimeters)

MAXILLARY OVERJET
(millimeters)
MANDIBULAR OVERJET
(millimeters)

OPEN BITE
(millimeters)
ANTEROPOSTERIOR
MOLAR RELATION
(displacement)

The analysis of the different components
shows that the need for orthodontic treatment matches the severity of malocclusion
detected.
In 47% of patients there were missing visible
teeth, with a statistically significant difference (p < 0.01) between age groups. 65% of
young adults had no missing teeth, 30% had
between 1 and 3 missing visible teeth, and
only 5% had over 3 missing teeth. Among
mature adults, 70% had missing visible teeth
and only 30% had all the teeth in the anterior sector. Regarding sex, no differences were
detected (p=0.3).
Dental crowding in the incisal segment in one
or both upper and lower arches was detected in 44% of cases. Mandibular irregularity
was higher (>4 mm) at 28%, while maxillary
irregularity (>4 mm) was of 16%. Another
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0

118

77

1 to 3

11

7

4 to 6

14

9

>6

11

7

0

95

62

1 to 3

20

13

4 to 6

23

15

>6

16

10

0

17

11

1 to 3

101

66

>3

36

23

0

144

93

1 to 3

6

4

>3

4

3

0

135

88

1 to 3

14

9

>3

5

3

Normal

79

51

½ cusp

42

27

1 cusp

33

22

frequent alteration was molar relation, present in 49% of cases with anteroposterior displacement of ½ cusp or a whole cusp.
Regarding molar relation, no significant differences were found between anteroposterior
molar displacement regarding sex (0.993)
and age group (p=0.339). Less frequent alterations were open bite and diastema (12%),
maxillary overjet (23%) and mandibular
overjet (6%).
Table N°4 shows the distribution of the different levels of DAI severity of malocclusion
according to sex.
Table N°4: Frequency and distribution of
severity of malocclusion according to sex
(DAI)
SEVERITY OF MALOCCLUSION
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presented normal occlusion in 31% of cases and males in 28% of cases. Very severe or
disabling malocclusion requiring treatment
appeared in 35% of females and in 54% of
% n % n % n % n %
n
males. The most notable difference was found
FEin severe malocclusion, where treatment is
MALES 31 28 9 8 25 22 35 31 58 89
not mandatory but desirable: it was present
MALES
in 25% of females and in 9% of males.
28 18 9 6 9 6 54 35 42 65
Table N°5 shows the distribution of DAI seTOTAL
100 154
verity of malocclusion according to age group.
Statistically significant differences were found Table N°5: Frequency and distribution of sebetween both variables (p=0.04). Females verity of malocclusion according to age group
(DAI)
VARIABLES

NORDEMAL
FINED
13 to 25 26 to
30

SEVERE
31 to
35

VERY
SEVERE
>35

TOTAL

SEVERITY OF MALOCCLUSION
NORMAL
13 to 25

DEFINED
26 to 30

%

n

%

n

%

n

%

n

%

n

AGE (18 to 35)
YOUNG ADULTS

34

34

9

9

23

23

34

34

65

100

AGE (36 to 65)
MATURE ADULTS

22

12

10

5

9

5

59

32

35

54

100

154

VARIABLES

TOTAL

SEVERE
31 to 35

VERY SEVERE
>35

TOTAL

Statistically significant differences were found
between both variables (p<0.01). Normal occlusion was highest in the young adult group
with 34%, while in mature adults it was present in 22% of cases. The most marked difference was found in severe malocclusion: 23%
among young adults and only 9% among
mature adults. It is important to emphasize
that severe malocclusion was the most prevalent condition among mature adults with
59% of cases, making treatment mandatory.

nized into categories that determine the level
of severity of malocclusion according to an
ordinal scale. Its value resides in its description of the morphological characteristics of
malocclusion and in its therapeutic approach,
which focuses on the patients’ need for orthodontic treatment. A further advantage of the
index is its reproducibility and ease of intra
examiner reliability calibration, as observed
in this study.
When applying the DAI on the adult population of the Dentistry University Hospital,
School of Dentistry of the UNNE, we obDiscussion
served that 70% of the patients examined had
The Dental Aesthetic Index sets forth a series varying levels of malocclusion severity and
of occlusal characteristics or conditions orga- need for treatment. Very severe malocclusion
18
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was the most prevalent with 43% of cases. It
is important to note that treatment is mandatory in these cases (Table N°2).
Santos et al. (23) used the DAI to study the
prevalence of malocclusion and the need for
orthodontic treatment in a population similar to that of this study regarding methodology, number of patients evaluated and age
interval. The sample included 156 adult patients aged between 18 and 50 who attended
the dental clinics at the Universidad del Estado de Paraíba, Brazil, in 2011. These authors observed that 63.5% of patients showed
some level of severity, among whom 47% had
severe malocclusion, making treatment mandatory. These results are very similar to those
of this research. However, our results differ
from those of Bellot et al. (24) obtained in
2012 through an epidemiological study conducted in the health centers of the Valencian
Community in Spain. They applied the DAI
on 671 adults aged between 35 and 44 and
observed that 31.1% of the sample needed
orthodontic treatment, figure which is lower than the one observed in our study. Prevalence of DAI malocclusion is also lower in
a study conducted in all the departments of
Uruguay except the capital among adolescents and young adults aged between 15 and
24, where 33.8% had malocclusion and only
8.54% were cases of very severe malocclusion
(25).
The analysis of the Index components separately (Table N°3) shows the high prevalence
of malocclusion with need for orthodontic
treatment in these patients. The most significant alterations were missing visible teeth
(47%), crowding on one or both arches
(44%) and anteroposterior molar displacement (49%). These results are very similar to
those reported by researchers that have evaluated malocclusion using the DAI in populations over 17 years of age: Santos et al. (23),
The need for orthodontic treatment according to severity of malocclusion in adult patients

Bernabé and Flores-Mir (26), Claudino and
Traebert (27).
As for the connection between severity of
malocclusion, need for orthodontic treatment and sex, statistically significant differences were found (p=0.04) (Table N°4). The
most significant difference was found in severe malocclusion: 25% among females and
9% among males. However, we cannot say
that females have the greatest need for orthodontic treatment as when compared to males,
females showed more cases of normal occlusion and 69% needed orthodontic treatment,
this treatment being mandatory in only 35%
of cases. In turn, among males, the need for
orthodontic treatment was present in 72% of
cases, this treatment being mandatory in 54%
of cases, which exceeds the values among female patients. When comparing these values
to those of other international studies (23, 26,
28, 29), no sex-based differences are found.
As for the connection between severity of
malocclusion, need for orthodontic treatment and age group, statistically significant
differences were found (p=0.01) (Table N°5).
It must be noted that we have not found scientific studies that associate DAI malocclusion to the age groups in this study. Therefore, it is not possible to compare these values
to those of other situations. The most marked
difference in this connection was found in severe malocclusion: 23% among young adults
and only 9% among mature adults. However,
when comparing values of severity of malocclusion separately within each age group,
among young adults there was an equal distribution between normal occlusion and very
severe malocclusion: both prevalent in 34%
of cases. However, there was a 59% prevalence of very severe malocclusion among mature adults, where treatment was mandatory.
Malocclusion was mainly affected by missing
visible teeth in 70% of cases, which compromises dental aesthetics. These values are very
19

similar to those presented by Santos et al.
(23).

Conclusion
Adult patients at the Dentistry University
Hospital, School of Dentistry of the UNNE,
have a great need for orthodontic treatment.
We observed that 70% of the patients had
varying levels of malocclusion severity, where
very severe malocclusion was prevalent: 43%
of cases. The need for treatment was mandatory. The high prevalence of malocclusion
was reflected in the most frequent alterations:
missing visible teeth (47%), crowding on
one or both arches (44%) and anteroposterior molar displacement of ½ cusp or a whole
cusp (49%).
The highest severity of malocclusion was
found in male and mature adults. This age
group was mainly affected by a 70% of missing visible teeth. Only 30% of mature adults
had all the teeth in the anterior sector.
Given the high prevalence of malocclusion
and need for orthodontic treatment, we suggest that new public health care models be
developed to anticipate the different types of
demand and to plan for satisfactory resource
allocation. This is essential as orthodontic
treatment services are not easily available and
accessible to the general population. These
actions aim to promote the supply of orthodontic to foster the implementation of programs including preventive and interceptive
actions as well as treatment options. We must
remember that malocclusion is a major dental health problem, and hence establish access
priorities to care facilities in our community.
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