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SUMMARY

Assessment of need for orthodontic treatment is complex and the opinion about it might differ
between the orthodontist and children. Personal perception of the need for orthodontic treatment
may be influenced by a variety of social, economical and cultural factors. The aim of this study
was to investigate whether there is an association between normative and self-perceived orth-
odontic treatment need, and to evaluate the influence of age, gender and socioeconomic back-
ground on satisfaction of dental appearance and demand for orthodontic treatment. The study
included 2024 schoolchildren: 1193 (657 girls and 536 boys) 10-11 year-old and 831 (450 girls, 381
boys) 14-15 year-old. The objective need for orthodontic treatment was found to be 42.6 percent
while self-perceived need 35.3 percent among Lithuanian schoolchildren. Girls thought that they
needed treatment more frequently than boys independent of age and living area.
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INTRODUCTION

Treatment of malocclusion places a considerable
burden on health care resources, particularly when
funded by public means. To define criteria assessing
cut-of points for those needing and not needing orth-
odontic treatment is always problematic. Orthodontics
is a specialty that relies heavily on patient cooperation
for a successful end result [1]. It is important that treat-
ment is delivered to meet patient’s perceived needs
and expectations, wherever possible. Therefore, pres-
ence of objective need for orthodontic treatment can-
not be a single decisive factor providing orthodontic
treatment. The effective management of the public
health care system requires assessing not only a need,
but also a demand in orthodontic treatment [2].
Children’s feelings concerning their dental appearance
or function should be central to assess a need of orth-
odontic treatment. Personal perception of the need for
orthodontic treatment may be influenced by variety of

social, economical and cultural factors [3]. However,
traditional methods of estimating orthodontic treatment
need are mainly based on normative need assessed by
professionals using occlusal or cephalometric measure-
ments. This shortcoming is serious because there are
considerable differences between professional and pa-
tients’ perceptions of dental appearance and need for
treatment [4, 5]. It is evident that final assessment of
orthodontic treatment need requires integration of a
normative clinical measure with a patient-based indi-
cator of the child’s feelings and appearance, as well
as with measures of the child’s oral health-related be-
havior [6].

The aim of this study was to investigate whether
there is an association between normative and self-
perceived orthodontic treatment need, and to evalu-
ate the influence of age, gender and socioeconomic
background on satisfaction of dental appearance and
demand for orthodontic treatment.

MATERIAL AND METHODS

The survey was carried out in 41 randomly se-
lected schools in ten counties of Lithuania (Alytus,
Kaunas, Klaipėda, Marijampolė, Panevėžys, Šiauliai,
Tauragė, Telšiai, Utena and Vilnius). The cross-sec-
tional study included twenty-three urban and eigh-
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teen rural schools according to the World Health Or-
ganization guide-lines for oral health surveys [7].

The 10-11 year-old and 14-15 year-old school-
children were invited to participate in the study. The
group formation was based on the occlusal develop-
ment stage (mixed or permanent dentition). Totally
4235 children were examined for objective orthodon-
tic treatment need. Then all children were invited to
complete a questionnaire about their dental appear-
ance and perceived orthodontic treatment need (Ap-
pendix). The questionnaire was based on a Likert type
scale using previously developed analogues and had
four fixed answers [8].

The response rate was 47.8 percent. The 2024
completed questionnaires were collected. The num-
ber of 10-11 year-old respondents was 1193 (657 girls
and 536 boys) and 14-15 year-old was 831 (450 girls,
381 boys). The mean age was 10.6 years in the
younger children group and 14.4 years in the older
children group. Schoolchildren undergoing orthodon-
tic treatment at the moment of examination (7,7%)
were included into study.

The answer to the question “Do you think you
need an orthodontic treatment now?” was selected
as representing self-perceived orthodontic treatment
need. The characteristics of the group of subjects
with a positive response to this question were com-
pared with those with the negative response and tested
in relation with the objective orthodontic treatment
need, age, gender, living area and to the other items
in questionnaire.

The normative orthodontic treatment need was
assessed using the ICON [9]. The ICON consists of
five components: the aesthetic component, upper and

lower arch crowding/spacing assessment, presence
of a crossbite, degree of incisor open bite/overbite
and anterior-posterior fit of buccal segment (Table
1). ICON scoring protocol was following: first we
measured all 5 traits, then obtained set of scores and
multiplied the scores by their respective weights. The
sum of the weighted scores is the ICON score for
the case. The aesthetic assessment was made by
selecting the picture, from the set of ten pictures of
dental attractiveness (Figure 1) most similar to child’s
to be assessed occlusion. The need for orthodontic
treatment was defined as having an ICON score of
43 or greater. This cut-off point is internationally rec-
ognized and recommended by the index authors [9].
All children were examined by the same orthodontist
(DB-author of article) in a dental setting in the
schools. The examiner had been previously trained
and calibrated to use ICON index. The calibration of
examiner was performed using 30 dental casts. The
mean difference from gold standard was less than 5
ICON points and root mean square less than 9 ICON
points.

Statistical analysis was performed using the SPSS
package 15 for Windows and the SAS 9.1.3 system.
All variables in our data set were ordinal, so we used
gamma coefficient to assess correlation between
variables and chi-square test to decide whether there
exists some dependence between variables at all. Sta-
tistical significance was set at P<0.05

The study approval was obtained from Ministry
of Education and Science of Lithuania, from National
Bioethics committee and school headmasters. Par-
ents consent was obtain before clinical examination
of the children.

Appendix. The questionnaire about the children's dental appearance and perceived orthodontic treatment need

Age  Gender M F 
 
1. Are you satisfied with your dental appearance now? 
 very satisfied  satisfied   dissatisfied  very dissatisfied 
 1   2   3   4 
 
2. Do you consider well aligned teeth important for overall facial appearance? 
 very important  important   not important  not important at all 
 1   2   3   4 
 
3. Do you think you need an orthodontic treatment now? 
 Yes   No 
 1   2 
 
If “yes”, please give the main reason for your concern  

Appearance of teeth is 
unsatisfactory  
1 

Function of the dentition is 
unsatisfactory 
2 

Cleaning of teeth is 
difficult 
3 

My dentist said that I 
have malocclusion 
4 

 
4. Have you ever worn an orthodontic appliance? 
 Yes   No 
 1   2 
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RESULTS

Using ICON index, objective need for orthodon-
tic treatment among Lithuanian schoolchildren was
found to be 42.6 percent. In the younger schoolchil-
dren group need for treatment was 49.9 percent, while
in the older schoolchildren group it was 33.9 percent.

The question “Are you satisfied with your dental
appearance now?” was positively answered by
more than a half of schoolchildren independent of age,
gender and living area (Table 2). Almost on third of
schoolchildren were dissatisfied and about 4% very
dissatisfied with their dental appearance. Older chil-
dren were more disappointed than younger ones.
Girls, compared to boys, were less satisfied with their
dental appearance, despite the surveyed age, but all
these differences were not statistically significant. It
is interesting, that 24.9% of younger and 26.8 of older
schoolchildren who objectively did not needed orth-
odontic treatment, were more or less dissatisfied with
their dental appearance.

The question “Do you consider well aligned
teeth important for overall facial appearance?“
was positively answered by overall majority of re-
spondents (Table 3). The girls independent of age and
younger schoolchildren from rural areas were liable
to think that well aligned teeth are very important
for facial appearance.

The question “Do you think you need an orth-
odontic treatment now?” was used to assess self-
perceived orthodontic treatment need. More than 1/
3 of all respondents in both age groups thought that
they need orthodontic treatment (Table 4). Girls more
often than boys and higher percentage of older school-
children from urban than from rural areas thought
that they needed an orthodontic treatment (p <0.01).
Almost 1/3 of schoolchildren (27.1% in the 10-11 year-
old and 27.6% in 14-15 year–old group), who did not
needed orthodontic treatment, thought they did. The

main reason for self-perceived orthodontic treatment
need was unsatisfactory teeth appearance (60.5%).
The other reasons: 32.4% of schoolchildren indicated
that “my dentist said that I have a malocclusion”, 4.2%
of schoolchildren answered that the cleaning of teeth
was difficult, and 2.9% of schoolchildren pointed out
that function of their dentition was unsatisfactory.

Table 5 contains information about the mutual
dependence of answers to questions 1, 2, 3 on the
objective orthodontic treatment need. Because all
variables were ordinal, gamma coefficient was used
to estimate the correlation between them and pro-
vided together with its asymptotic standard error and
chi square test to estimate the significance of depen-
dence. The value of significance was set at p<0.01.
As it was to be expected, the higher objective need
for orthodontic treatment, the less schoolchildren are
satisfied with their dental appearance and the more
they are determined to perform such treatment
(p<0.01). The same dependences were observed in
all subpopulations: among girls and boys, among
younger and older children, among those living in ru-
ral and in urban areas. On the other hand, impor-
tance of well-aligned teeth for overall facial appear-
ance does not depend on the objective treatment need
(p< 0.12).

The analysis of effects of age, gender, living area,
attitudes towards dental esthetics and ICON index
on self-perceived orthodontic treatment need shown
in Table 6. The statistically significant factors affect-
ing self-perceived orthodontic treatment need are
objective orthodontic treatment need, gender and dis-
satisfaction with own dental appearance (p <0.01).

DISCUSSION

Assessment of an aesthetic need for orthodontic
treatment is complex and opinion about it might dif-
fer between orthodontists and children [10, 11, 12].The

Table 1. Distribution of mandibular fractures by aetiology and gender

      SCORE       
COMPONENT 0 1 2 3 4 5 Weight 
1. Aesthetic assesment Score 1-10      7 
2. Upper arch crowding <2mm 2.1 to 5 mm 5.1 to 9 mm 9.1 to 13 mm 13.1 to 17 mm >17mm 5 

Upper arch spacing <2mm 2.1 to 5 mm 5.1 to 9 mm >9 mm  Impacted tooth 5 
3. Crossbite Not present Present     5 
4. Incisor open bite Complete bite <1mm 1.1 to 2 mm 2.1 to 4 mm   4 

Incisor overbite <1/3 lower 
incisor 
covered 

1/3 to 2/3 
covered 

2/3 up to 
fully covered 

Fully covered   4 

5. Buccal segment 
antero-posterior 

Cusp to 
embrasure 
only;  
Class I; II or 
III 

Any cusp 
relation up to 
but not 
including cusp 
to cusp 

Cusp to cusp    3 

SCIENTIFIC ARTICLES D. Baubiniene, A. Sidlauskas
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3. McGorray SP, Wheeler TT, Keeling SD, Yurkiewicz L, Tay-
lor MG, King GJ. Evaluation of orthodontist’s perception of
treatment need and the peer assessment rating (PAR) index.
Angle Orthod 1999;69:325-33.

4. Bernabe E, Flores-Mir C. Influence of anterior occlusal char-
acteristics on self-perceived dental appearance in young

results show that 35.3% of schoolchildren in Lithuania
thought that they were in a need of orthodontic treat-
ment. These findings are similar to the outcome of
surveys held in other countries. Research done in
Turkey indicated that 37.8% of surveyed children
thought they were in the need of treatment as well
[13]. Several studies show that a demand for orth-
odontic treatment was higher in Latvia 49% and Po-
land 58.3%, while lower in Sweden 22% and Finland
25% [14,15,16] The contradicting results may appear
from different selection of the study population, age
and number of the subjects. However, the biggest
discrepancy might appear due to different methods
of the study.

In our study two age groups were compared.
The results show that treatment need was higher in
the younger children group than in older one. While
treatment demand in both children groups was simi-
lar (respectively, 35.6% in the younger group and
34.8% in the older group).

Concerning the satisfaction of the dental appear-
ance, more than a half of Lithuanian schoolchildren,
who need orthodontic treatment, are satisfied with
their dental appearance independent of age, gender
and living area. The studies in the neighbour coun-
tries demonstrated similar results: in  Poland – 61.9%,
in Latvia – 63%, in Finland – 89% and in Norway –
70% [5, 14,17, 18]. Girls were more concerned about
their own occlusions than boys. That finding is con-
firmed by other studies held in Norway, Sweden,
Latvia, Brazilia, Finland and USA [19, 20, 21, 22, 23].
Our study shows that desire for treatment was more

frequently reported than dissatisfaction with dental
appearance (respectively, 35.6% and 26.1% in the
younger children group; 34.8% and 28.2% in the older
children group).

A few of the subjects had started orthodontic
treatment prior to the study (7.7%). This could have
some influence on their perception that their teeth
looked better than the real normative need at the pre-
treatment stage. However, this was cross-sectional
study and normative treatment need was assessed
on the same day as self-perceived need. So, this could
not have significant impact on final results.

This study confirms the effect of age and gen-
der on the self-perception of dental appearance and
orthodontic treatment need.

CONCLUSIONS

1. The prevalence of normative orthodontic
treatment need among 10-15 year-old Lithuanian
schoolchildren. is 49.6 percent

2. The self-perceived orthodontic treatment
need among Lithuanian schoolchildren is 35.3 per-
cent

3. Treatment need is higher than treatment de-
mand among the 10-11 year old children with no dif-
ference in the 14-15 year old group.

4. Age and gender influence the self-percep-
tion of malocclusion. Girls and older children are more
disappointed with their dental appearance

5. Rural children perceive their dentition simi-
lar to urban children.

Table 6. Odds ratio (OR) of age, gender and living area, ICON index when dependent variable was a positive response to the
question "Do you think that you need an orthodontic treatment?" The basic alternative for each variable is shown in bold type.

Variable (n) n P OR (95% CI) 
Age 
14-15 years versus 10-11 years 

2024 0.69 0.96 (0.80–1.16) 

Gender 
Male versus female 

2024 <0.01 0.60 (0.49–0.72) 

Living area 
Rural versus urban 

2024 0.05 0.82 (0.68–1.00) 

ICON 
> 43 versus ≤43 

2024 <0.01 2.21 (1.84–2.66) 

Are you satisfied with your dental appearance now? 
Very satisfied + satisfied versus Dissatisfied + very dissatisfied 

2024 <0.01 0.20 (0.16–0.24) 

Do you consider well aligned teeth important for overall facial appearance? 
Very important + important versus Not important + not important at all 

2024 0.39 1.19 (0.80–1.78) 
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