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Introduction

Measuring and recording the prevalence of malocclusion
and treatment need in a population is useful for the
planning of orthodontic services. In addition, knowledge
about the attitude of patients to malocclusion is becoming
increasingly important in orthodontics. Without a satis-
factory estimate of the need and demand for treatment
it is difficult to develop and organize a meaningful
orthodontic service.

Occlusal indices (Index of Orthodontic Treatment
Need, IOTN; Peer Assessment Rating, PAR; Norwegian
Orthodontic Treatment Index, NOTI) have been used
successfully in many countries around the world and have
provided useful information on treatment need and
provision of orthodontic services (Espeland et al., 1992;
Richmond, 1993; Richmond and Andrews, 1993; Birkeland
et al., 1996).

Orthodontic treatment is often carried out to improve
the patient’s dental appearance, hence the individual’s
attitude to their own malocclusion is an important
factor in determining treatment need (Shaw et al., 1991).
The main factors influencing the decision for treatment
are aesthetic improvement and psychological aspects,
although the patient’s perception of malocclusion is
often not in agreement with objective measurements.

Orthodontists tend to recommend 10–12 per cent more
treatment than lay persons (Vally, 1997). Malocclusion
is a continuum ranging from an ideal occlusion to consider-
able deviation from normal. Assessing cut-off points for
those needing and not needing treatment is problematic.
Factors such as the severity of malocclusion, the appliance
type to be employed, the skill of the operator, and the
patient’s co-operation have to be taken into account.
The level of need varies widely and depends on the criteria
employed: age, gender, type of population studied, and the
cut-off levels for severity of malocclusion. Orthodontic
treatment need estimates range from 27.5 to 76.7 per cent,
although the demand for treatment is reported to be
much lower, ranging from 2 to 47 per cent (Richmond,
2000). Nevertheless, occlusal indices have enabled
quantification of need. They are not always comparable
(Banack et al., 1972; Albino et al., 1978; Järvinen and
Väätäjä, 1987). Very few occlusal indices have been
developed for international use. The Index of Complexity,
Outcome and Need (ICON) has been developed (Daniels
and Richmond, 2000) based on the average opinion of
97 practising specialist orthodontists from nine countries
(Richmond and Daniels, 1998a,b). It is a single assess-
ment method to quantify orthodontic treatment com-
plexity, outcome and need. The ICON consists of five
components: the Aesthetic Component (AC), upper
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and lower crowding/spacing assessment, presence of a
crossbite, degree of incisor open bite/overbite, and fit of
the teeth in the buccal segment in terms of the anterior-
posterior relationship. Each component can be measured
on study casts as well as on patients. The practical appli-
cation of the index is simple and takes approximately
one minute for each case.

The aim of this investigation was to estimate the need
for orthodontic treatment in 12–13-year-old school
children in urban and rural schools in Latvia.

Subjects and methods

Five hundred and five school children aged 12–13 years
were examined using the ICON index (Appendix 1). The
children were also invited to complete a questionnaire
about treatment need and their appearance (Appendix 2).
The survey was carried out in four urban schools (Riga
×2, Daugavpils, Ventspils) and five rural schools (Saldus,
Madona, Limbaži, Jelgava, Valmiera) according to the
World Health Organisation ICS II criteria (World Health
Organisation, 1993).

One orthodontist (AL) screened all the children using
the ICON in a dental setting in the schools. The need for
orthodontic treatment was defined as having an ICON
score of 44 and greater.

Statistical analyses

The proportions of children in different schools needing
treatment, as defined by having an ICON score of at
least 44, were compared using a Chi-square test. ICON
scores between the schools and settings were compared
using one-way analysis of variance, having tested the
scores for normality. Tukey’s multiple comparison method
was used to make pairwise comparisons.

The differences in the responses to the questionnaires
in the schools and settings were tested using Levene’s
test for equality of variances, t-test for equality of
means, and Mann–Whitney tests. Correlations were also
undertaken and a forward variable logistic regression
analysis was employed to explore questions in relation
to those individuals needing and not needing treatment.

Results

The examiner was calibrated in the use of the ICON
using 30 dental casts. The mean difference from the gold
standard was less than 5 ICON points and the root mean
square less than 9 ICON points. There was a 100 per cent
response rate for the study. The prevalence of malocclu-
sion for the eight schools is shown in Figure 1. The need
for treatment, according to an ICON score of at least 
44, ranged from 27.5 to 58.3 per cent. The differences
between these percentages were statistically significant
(P < 0.01). There were no significant differences between

urban and rural areas, with 34 per cent of subjects in rural
areas and 37 per cent in cities needing treatment. Thirty-
two per cent of boys needed treatment, compared with
37 per cent of girls, but this difference was not significant.

The actual ICON score contains more information
than simply whether the score is at least 44. The box plot
(Figure 2) shows the distribution of scores in the various
schools. Analysis of variance confirmed that there were no
differences between urban/rural areas and/or between
boys and girls. However, it did show that there were
significant differences between schools; the multiple
comparison tests indicated that the difference between
Riga, with a mean of 35.6, and Daugavpils, with a mean
of 48.5, was significant (P < 0.001).

With regard to the questionnaire, the responses were
compared between those individuals needing and those
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Figure 1 Percentage need for orthodontic treatment in nine urban
(U) and rural (R) settings in Latvia using the ICON.

Figure 2 Distribution of ICON scores (box plots) for the nine
urban (U) and rural (R) settings in Latvia. (The box shows the 25th
to 75th percentile with the black line the mean score. The whisker
represents the smallest and largest outlying values. The circles and
numbers represent the outliers.)



not needing treatment according to the ICON. Statistically
significant differences (using non-parametric Mann–
Whitney tests) occurred with respect to questions 1, 2,
and 7. These were also the only questions in which the
scores were correlated with the ICON score. For question
1 those dissatisfied with the arrangement of their teeth
were more likely to require treatment according to the
ICON; similarly for question 2 those who wanted their
teeth to be straightened were more likely to have a
clinical need according to the ICON. For question 7, 49
per cent of those who thought they needed treatment
did so; 26 per cent of those who were unsure needed
treatment, and 26 per cent of those who said they did
not need treatment were judged to need it. There were
differences between boys and girls for questions 1, 2, 4,
and 7. There was a consistent pattern: girls were more
likely than boys to be dissatisfied and judge that they
needed treatment.

Statistically significant differences between schools,
taking gender into account, occurred only for question 4.
Children in Ventspils were more likely to be dissatisfied
with their dental health—over 42 per cent recorded
dissatisfaction compared with an overall figure of 18 per
cent. The largest negative correlation was between
questions 1 and 2, i.e. that the individuals were dissatisfied
with the appearance of their teeth and wanted them
straightened.

A logistic regression was undertaken dichotomizing
on the need for treatment based on the ICON scores.
Questions 2 and 7 were selected using a forward variable
selection method. Using these to predict need led to 69
per cent sensitivity with 53 per cent specificity. Thus,
while the questions have some predictive power for
assessing need, they are far from perfect.

Regarding treatment complexity (Table 1), the degree
of difficulty did not vary significantly between schools
(Very difficult ranging 1.3–10.4%). Only 10 per cent
were considered ‘Difficult or Very Difficult’.

Discussion

The ICON is a relatively new index and is just beginning
to be used more widely. It has been shown to be a

reliable and valid index (Koochek et al., 2001; Firestone
et al., 2002) for assessing orthodontic treatment need.
The mean level of treatment need of 35.3 per cent across
all settings is similar to other studies in England and
Wales (Brook and Shaw, 1989; Burden and Holmes, 1994;
Office for Population Censuses and Surveys, 1994).

The results show considerable variation in the
percentage of children in need of orthodontic treatment
particularly between Riga and Daugavpils (27.5 per cent
compared with 58.3 per cent, respectively). The reason
for this is not understood, although the individuals
making up the Daugavpils sample were 100 per cent of
Russian origin compared with 12 per cent Russian and
88 per cent Latvian origins in Riga (determined by name).
The ethnic difference warrants further investigation, as
there is little information on the prevalence of maloc-
clusion in Russia. As the same calibrated examiner
obtained the data collected, bias was eliminated.

For question 1, 63 per cent of school children in Riga
were either satisfied or very satisfied with the arrangement
of their teeth compared with 67 per cent in Daugavpils.
With regard to question 2, 63 per cent of school children
in Riga wanted their teeth straightened compared with
70 per cent in Daugavpils. There were no statistically
significant differences for either question 1 or 2 for the
two schools.

Interestingly, the need for orthodontic treatment
determined by the ICON score is related to the individual’s
subjective assessments of satisfaction of appearance and
the perception of need to straighten their teeth. The
needs of boys and girls were not found to be different
but their self-perceived needs were different, with girls
feeling more in need of treatment than boys.

The level of dental health as reported by children in
Ventspils was poorer than in other schools but there were
no significant differences between urban and rural settings.

The percentage of school children who had worn 
an orthodontic appliance was 18 per cent, which is
approximately half that reported for 11–12 year olds in
England and Wales (Office of Population Censuses and
Surveys, 1994).

The ICON seems to be of use in assessing treatment
need in a population and appears to be sensitive in
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Table 1 Distribution of orthodontic treatment complexity between the urban (U) and rural (R) settings using ICON.

Settings Easy Mild Moderate Difficult Very difficult Total number (n)

Daugavpils (U) 22.9 35.4 18.8 12.5 10.4 48
Riga (×2) (U) 36.9 44.3 14.8 2.7 1.3 149
Ventspils (U) 29.2 39.6 14.6 14.6 2.1 48
Jelgava (R) 33.3 48.1 9.3 5.6 3.7 54
Limbaži (R) 48.0 40.0 12.0 4.0 6.0 50
Madona (R) 40.0 34.0 16.0 4.0 6.0 50
Saldus (R) 37.5 39.3 14.3 7.1 1.9 56
Valmiera (R) 30.6 46.9 12.2 6.1 4.1 49
Overall (%) 34.3 41.7 14.1 6.2 3.8



identifying differences in populations. The assessment
of need and complexity can be used to plan orthodontic
provision in a developing country such as Latvia.

Conclusions

The overall prevalence of individuals needing orthodontic
treatment in Latvia was 35.3 per cent, but this figure
masks considerable variation between schools. For
example, a greater need was found in Daugavpils than
in Riga. This difference is not fully explained but could
be genetic: the individuals in Daugavpils being mainly
of Russian origin. The individuals’ perception of the
arrangement of teeth and the need for treatment
correlated significantly with the ICON score.
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Appendix 1 Index of Complexity, Outcome and Need (ICON) scoring criteria
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Appendix 2 Questionnaire

1. Are you satisfied with the arrangement of your teeth?
Very satisfied Satisfied I do not care Dissatisfied Very dissatisfied
1 2 3 4 5

2. Do you want your teeth straightened?
Yes, definitely yes, probably no, probably not no, definitely not
1 2 3 4

3. Do you consider well aligned teeth important for overall facial appearance?
Very important rather important not important not important at all
1 2 3 4

4. How satisfied are you with your dental health?
Very satisfied Satisfied Dissatisfied I do not care I do not know
1 2 3 4 5

5. How often do you brush your teeth?
Several times a day Once a day At least once a week Less than once a week
1 2 3 4

6. Have you ever worn an orthodontic appliance?
Yes No I do not know
1 2 3

If yes who suggested treatment?
Myself My parents Dentist Friend I do not know
1 2 3 4 5

7. Have you ever thought you are in need of treatment?
Yes No I do not know
1 2 3

If yes, please give the main reason for your concern?
Appearance of teeth Function of the Cleaning of Some other I do not know
is unsatisfactory dentition is teeth is reason

unsatisfactory difficult
1 2 3 4 5
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