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ABSTRACT: 

The orthodontic evaluation represents the sum of the clinical and complementary investigations, 

assessment and quantification of the cranio-facial, occlusal and functional characteristics of a dento-facial anomaly 

[7]. The aim of the study was to evaluate the benefit of the use of orthodontic indices with reference to the 

Orthodontic Treatment Index (IOTN), establishing the extent to which patients treated at the Clinic of Pediatric 

Dentistry Iasi of the “Grigore T. Popa” University during 2016-2018, correspond to this quantification, in terms of 

need of orthodontic treatment. Material and methods: We analyzed 632 patients, ages 6 to 24 years, with a wide 

range of orthodontic pathology.IOTN score was performed by examining study models and pre-therapeutic photos 

of subjects, in accordance with the methodology proposed by Richmond et al., in 1992 at Victoria University of 

Manchester [1, 8, 9]. To interpret the data collected from the subjects, we used descriptive statistics methods (SPSS 

20.0 for Windows) to provide relevant information. Results: The distribution by the incisive relationship according 

to the Classification of the British Institute of Standards revealed 61, 2% of class I patients, 16, 31% class II/1, 13, 

9% class II/2 and 8, 59% class III patients. Studying the need for global treatment, we obtained that there is a need 

for aesthetically treatment moderate necessity (22.1%), followed by a mild necessity (18.95%).The study of the 

need for global treatment in terms of dental health reveals that in the study, predominant are subjects with high need 

(34.54%). Conclusions: The highest percentage of subjects (36.24%) were into the group with a moderate (border-

line) necessity from aesthetic point of view but associated with a great necessity from the point of view of dental 

health. 
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INTRODUCTION  

High aesthetic demands, imposed by 

the nowadays society, determine patients to 

resort to orthodontic treatment for a better 

acceptance in the society, in school, at the 

workplace, and in family [1,2,3].  The 

orthodontic esthetic treatments are more and 

more requested in the dental practice, there 

are studies in Romania that show an 

increasing trend of malocclusions in 

children and teenagers, amounting  to 70-

75% and also the necessity of some 

treatments of complex oral rehabilitation for 

adults that include orthodontic treatment 

[4,5,6]. The focus on aesthetic dentistry is 

extremely important, its principles 

determining the choice of the optimal 

therapeutical solutions, in accord with both 

dentist and patient. Clinical studies 

combined with computerized analysis 

showed that there is an aesthetic match 

between features of the face and teeth and 

also similarity between the planes of the 

face and the plane surface of the teeth, an 

extremely relevant aspect in the evaluation 

of the aesthetic orthodontic treatment[7,8,9]. 

Dento-maxillary anomalies, through the 

physiological and functional disorders they 

produce, by affecting oro-dental health, 

have multiple psycho-social implications. 

Their high frequency (ideal occlusion is 

estimated to be only 1-2% of the 

population) as well as the high cost of 
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orthodontic treatments impose a rigorous 

selection of cases that may benefit from 

certain financial compensation from home 

insurance companies [10,11,12]. 

In this context, the orthodontic 

indices, as objective methods of 

quantification of treatment needs, were 

imposed on traditional diagnostic methods 

that provided only a qualitative, descriptive 

assessment of anomalies [13,14,15]. 

Widespread use in Northern Europe, 

orthodontic treatment indices (IOTN) 

provides the opportunity to reduce 

subjective evaluation error, and to 

standardize diagnostic criteria and 

therapeutic indications [16,17,18].  Thus, 

they function as a fair system of prioritizing 

patient treatment or copying, in the 

circumstances of limited public funds for 

orthodontic treatments [19,20,21].The 

Orthodontic Treatment Necessity Index 

(IOTN) has developed in the UK as a result 

of a government initiative. The purpose of 

the index was to help determine the possible 

impact of a malocclusion on the dental 

health and psychosocial well-being of the 

individual. It classifies anomalies based on 

the significance of the various occlusal 

characteristics of an individual's dental 

health and perceptual aesthetic deficit in 

order to identify those patients who will 

most likely benefit from orthodontic 

treatment. It has been used more as a tool 

for research and administration of 

orthodontic care services, and can be 

applied at any stage of evolution of the 

anomaly (pre-therapeutically , in different 

phases of treatment, post-therapeutic). The 

index includes an aesthetic (AC) and a 

dentalhealth component (DHC). 

 

MATERIAL AND METHODS 

For a number of 632 patients, aged 

between 6 and 24 years, with a wide range 

of orthodontic pathology we established the 

diagnosis and performed the IOTN score, by 

examining study models and pre-therapeutic 

photos of subjects. We used descriptive 

statistics methods (SPSS 20.0 for Windows) 

to provide information on the weight, 

distribution, frequency and average values 

of the parameters. 

The score reflects, on one hand the 

aesthetic deficit. Depending on the score 

awarded for the aesthetic component, the 

patient may be included in one of the 

aesthetic treatment need [72].. (Table 1) 

 

Grade 1 or 2 No need 

Grade 3 or 4 Minimal Need 

Grade 5, 6 or 7 Moderate / border-line need 

Grade 8, 9 or 10 Obvious need 

Table 1. 

 

The AC component was also used 

for the purpose of educating patients; 

(DHQ) is a synthesis of the current evidence 

of the malocclusion effects on ADM and the 

potential benefits of the treatment 

orthodontics [160]. This component records 

the various occlusal features of an 

abnormality that would increase dental 

morbidity and periodontal structures. There 

are five degrees of need for treatment (grade 

1 - no necessity, grade 2 - low necessity, 

grade 3 - moderate necessity (limit), grade 4 

- high necessity and grade 5 - very high 

necessity [104, 161]. (Table 2). 
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RESULTS 

The age group of 6-24 years, the so-

called phase II of mixed dentition, is the age 

at which parents often ask for the 

orthodontic consultation of their children, 

alarmed by the eruption disturbances of 

incisors and canines.For the patients 

investigated by us we found the highest 

numbers for the first and third grade of 

treatment need as shown in the table below 

(Table 3). 

grade 1 - no need 255 

grade 2 - minor need 96 

grade 3 - moderate need 178 

grade 4 - high need 82 

grade 5 - very important need 21 

Table 3. 

The representation of the incisive 

relation revealed the highest frequency for 

the I st class 61,2%, followed by the II/2, 

and II/1 class, the lowest percentage being 

for the III class (8,59%).Table 4 

 Frequency % 

I 387 61,2 

II/1 103 16,31 

II/2 88 13,9 

III 54 8,59 

Total 632 100.0 

Table 4. 

Studying the need for global treatment in 

the group, we note that there is a need for 

aesthetically moderate treatment (36.04%), 

followed by a mild necessity (27.03%), and 

an obvious need for treatment to be found 

only in (22.52%)(Table 5.Fig.1) 

 

TOTAL AC-NEED FOR TREATMENT 



Romanian Journal of Oral Rehabilitation 

Vol. 11, No. 4, October - December 2019 

  

140  

No necessity  

(1,2) 

Mild 

( 3,4) 

Moderate/ Border 

line 

( 5,6,7) 

Obvious 

 (8,9,10) 

632 

subjects 

91(14, 41%) 171 (27, 03%) 227 (36, 04%) 143 (22,52%) 

Table 5 

 

 
Fig.1 

 

Analyzing the aesthetic component 

(AC) of IOTN (Figure 1) we noticed that 

predominantly subjects with a moderate 

(limit) treatment need (grades 5,6,7) 

prevailed.Within the different groups of 

aesthetic treatment needs we studied the 

incidence of the corresponding scores. Thus 

for the moderate need group predominates 

the score 6, for the obvious one 

predominates the score 9, and for the mild 

one the score 4 is most frequently found.The 

study of the need for global treatment in 

terms of dental health reveals that, 

predominantly subjects with high need 

(54.05%) and very high (24.32%) from 

dental health point of view prevale. Table 5. 

Analyzing the DHC component of 

IOTN (Table 6) we concluded that high and 

very high need of treatment were 

prevalent.Fig.2. 

TOTAL DHC-NEED FOR TREATMENT 

No necessity  

(grd. 1,2) 

Mild 

(grd. 3,4) 

Moderate/ 

border line 

(grd. 5,6,7) 

High Very high 

632 

subjects 

0 17 120 341 154 

Table 6 

14.41 

27.03 

36.04 

22.52 

No necessity

Mild

Moderate

Obvious
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Fig.2 

We analyzed the DHC according to 

the absence of teeth, the presence of overjet, 

crossbite, overbite, and open bite, and we 

made correlations between AC and 

DHC.Looking at the correlation of the two 

components of IOTM, AC and DHC, we 

found that a great need for dental health is 

most often associated with a moderate 

orthodontic need for aesthetics (Fig.3). This 

correlation is obvious especially in the age 

group 9-12 years (in 16.22% of the subjects 

of this group). As such, we can conclude 

that the esthetic repercussions of a dento-

maxillary anomaly are not sufficiently 

imported to indicate a need for proper 

treatment, and the correlation with the DHC 

component gives a more accurate picture of 

the actual need for orthodontic treatment, 

constituting a the more accurate 

quantification of treatment needs. 

 

 

Figure 3 

Concerning the aesthetic component 

AC, for the 6-9 year age group, 12 cases 

(11.11%) prevail in our group, while for the 

rest of the age groups there are predominant 

cases with a slight necessity of treatment, 

aesthetically, with a maximum of 27 cases 

(21.3)% for the 9-12 year group. 

The highest grade AC grade 

attributed to the subjects of the batch was 

Grade 6 (Moderate Necessity) found at 

0 17 

120 

341 

154 

No necessity

Mild

Moderate

High

V. high

54.05 

2.7 

18.92 

24.33 

High

Small

Moderate

V. High
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24.31%, followed by Grade 4 (mild 

necessity) for 19.25% of subjects. 

While the DHC dental health 

component for all four age groups is for 

subjects with high treatment needs, the 

highest percentage (32.45%) is found in the 

age group 9-12 years. 

We note a lack of concordance 

between IOTN's two AC and DHC 

components regarding the need for 

treatment for the last three age groups (mild 

aesthetic treatment is associated with a great 

need for treatment from the point of view of 

dental health). This can be justified by the 

degree of subjectivity that the aesthetic 

component determines, as well as by the 

impossibility of capturing certain features of 

malocclusion with potential aesthetic 

implications, exclusively by examining 

frontal norm occlusion. Lack of aesthetic 

deficiency does not always mean that there 

is no need for treatment, and the clinical 

examination is essential for detecting those 

aspects of dental health that require 

treatment.Most subjects who were awarded 

grades for the first DHC component 

followed, absent teeth (congenital absences, 

ectopic teeth and included teeth) are part of 

the age group of 9-12 years (21 subjects), 

the most frequently interested being grade 5i 

- tooth eruption disorders (except for the 

three molars) (12 subjects). 

Most subjects who received overjet 

scores (including over jet) (34 subjects) 

belonged to the age group 9-12 years. Of 

these, the majority (17 subjects) were 

awarded grade 3a - overjet higher than 

3.5mm, but less than or equal to 6mm, with 

labial incompetence. while the 4m-overjet 

degree of inversion greater than 1mm, but 

less than or equal to 3.5mm with 

pronounced masticatory and phonetic 

difficulties, was found predominantly (7 

subjects) in the age group of 6-9 years. 

The third occlusive feature was 

crossbites (anterior and posterior inverse 

occlusions), and the maximum number of 

subjects (17 subjects) scored for it (4c - 

anterior or posterior inverse occlusions with 

a difference greater than 2mm between 

position retracted contact and intermedia 

position) are part of the age group 9-12 

years. 

Most patients with degrees for the 

fourth DHC component, the displacement of 

the contact points fall into the 9-12 age 

group, mainly with the degree of partial 

eruption, inclined towards the adjacent 

teeth, in the the case of 24 subjects.For the 

fifth occlusal feature of the IOTN's DHC, 

namely overbites (including open 

occlusions), the maximum number of 

subjects (45 subjects) was found in the age 

group 9-12 years of which for most (19) 

subjects were given a 2f-overbite level of 

greater than or equal to 3mm without 

gingival contact, followed by a 3f-overbite 

complete on gingival or palatal tissue but no 

trauma, which was given to 15 subjects.  
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CONCLUSIONS 

In our study group, the highest 

percentage of subjects (36.24%) were with 

a moderate (border-line) necessity from 

aesthetic point of view but associated with 

a great necessity from the point of view of 

dental health.This type of association of 

the two components was found in a 

percentage of 16.22% in the age group 9-

12 years.The low need for dental health 

has been associated with a low need or no 

aesthetic necessity.It has proven necessary 

to associate an evaluation through the 

DHC component to limit the subjectivity 

of the AC component.Concerning dental 

health, large scores of type 5.i (tooth 

eruption disorders except for molar 3 due 

to crowding, displacement, presence of 

supernumerary teeth, persistent temporary 

teeth and any pathological cause) were 

frequent in the examined group followed 

by 4.c anterior or posterior inverse 

occlusions with a difference greater than 2 

mm between the retracted contact position 

and the interposed position).Within the 

studied group we identified a small 

number of subjects with no need for 

orthodontic treatment (14.41%-AC). 

The initial diagnosis and indication 

of treatment proved to be correct following 

the evaluation through this index 
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