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Abstract

Objectives: The aim of the study was to assess the self-perception of dental aesthetics and orthodontic
treatment need in a group of young adults. Materials and methods: Perception of dental aesthetics and
orthodontic treatment need was assessed among 189 first year university undergraduates using the Oral
Aesthetic Subjective Impact Scale (OASIS), a visual analogue scale (VAS), and the Aesthetic component (AC)
scale of the Index of Orthodontic treatment Need (IOTN). Data analysis was done using SPSS version 11.0.
Descriptive statistics and Chi-square tests were used. One way analysis of variance (ANOVA) was used to
identify differences in the mean VAS and OASIS scores according to perceived orthodontic treatment need
on the AC scale of IOTN. The relationship between the various scales was examined using correlation tests.
Statistical significance was set as p < 0.05. Results: The mean OASIS and VAS scores were 13.61 + 5.98
and 75.64 *+ 18.40 respectively. According to the AC scale of IOTN, 86.8% of participants rated themselves
as having no need for treatment, 7.4% borderline need and 5.8% great need for orthodontic treatment.
Comparison of mean OASIS and VAS scores according to the AC category showed a trend towards higher
mean OASIS scores and lower VAS scores with greater treatment need. ANOVA showed there were signifi-
cant differences between the AC groups in mean OASIS and VAS scores. Spearman’s correlation tests betwe-
en the 3 scales gave low results. Conclusion: There was a low correlation between the OASIS, VAS and AC
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Resumo

scale of IOTN in evaluating self-perception of dental aesthetics and orthodontic treatment need. The OASIS
and VAS were able to discriminate between participants with different degrees of treatment need.

Keywords: Dental aesthetics. Self-perception. Orthodontic treatment need. OASIS. VAS.

Objetivos: O objetivo do estudo foi avaliar a autopercepgdo da estética dentdria e necessidade de trata-
mento ortoddntico em um grupo de adultos jovens. Materiais e métodos: A percepcdo da estética e a ne-
cessidade de tratamento ortodéntico foram avaliadas entre 189 estudantes universitdrios do primeiro ano,
usando a Escala Ortododntica de Impacto Subjetivo (OASIS), uma escala visual analégica (VAS), e a Escala
de Componente Estético (AC) do Indice de Necessidade de Tratamento Ortodéntico (IOTN). A andlise dos
dados foi feita usando SPSS versdo 11.0. Estatistica descritiva e Qui-quadrado foram utilizados. Andlise de
varidncia (ANOVA) foi utilizada para identificar diferengas entre as médias e pontuagdes de VAS e OASIS de
acordo com a necessidade percebida de tratamento ortoddntico na escala AC de I0TN. A relagdo entre as
vdrias escalas foi examinada utilizando ensaios de correlagdo. A significancia estatistica foi definida como
p < 0,05. Resultados: As medias e desvios padrdo de OASIS e VAS foram 13,61 + 5,98 e 75,64 + 18,40, res-
pectivamente. De acordo com a escala AC de IOTN, 86,8% dos participantes se classificaram como ndo tendo
necessidade de tratamento, 7,4% ficaram na situagdo limitrofe de necessidade, e 58% relataram grande ne-
cessidade de tratamento ortoddntico. A comparagdo entre as medias de OASIS e VAS de acordo com a categoria
AC mostrou uma tendéncia de maior escore para OASIS e mais baixo escore para VAS, com maior necessidade
de tratamento. ANOVA mostrou que houve diferengas significativas entre os grupos OASIS e VAS. Testes de
correlagdo de Spearman entre as trés escalas apresentaram resultados baixos. Conclusées: Houve uma baixa
correlagdo entre o OASIS, VAS e escala de AC de IOTN na avaliagdo de autopercepgdo da estética dentdria e
necessidade de tratamento ortodéntico. OASIS e VAS foram capazes de discriminar entre os participantes com
diferentes graus de necessidade de tratamento.

Palavras-chave: Estética dental. Autopercepg¢ao. Necessidade de tratamento ortodontico. OASIS. VAS.

Introduction

Perception of dental appearance is rather
complex. Several studies have shown that there

The importance of patients’ perceptions of
occlusal features and orthodontic treatment
cannot be underestimated, as it is the patients
who receive treatment and need to gain satisfac-
tion from improved aesthetics and function (1).
Understanding a patient’s perception is essen-
tial because it may influence expectations about
treatment and treatment outcomes. It could also
be an indication of a patient’s degree of motiva-
tion for treatment, which may affect their level
of cooperation and compliance with instructions
during treatment. If motivation and decision to
seek treatment are initiated by others, the incen-
tive to cooperate fully during the treatment pe-
riod may be reduced or absent (2). Self-perceived
treatment need has been judged as the key to
establishing treatment priority especially in pub-
licly funded oral health care systems (3).

are differences in the recognition and evaluation
of dental features (4). A variety of social, psycho-
logical and personal factors influence the self-
perception of dental appearance and the deci-
sion to undergo orthodontic treatment (5). These
include gender, age, peer group norms, level of
education, social class, personality, attitude, cul-
ture, standards of reference and value systems.
Perception can be subjective and is therefore li-
able to errors. These perceptual errors have been
demonstrated in two directions, individuals tend
to either overestimate or underestimate the de-
gree of severity of their malocclusion. The de-
mand for correction of malocclusion is therefore
not equal even among those with the same sever-
ity of occlusal deviation (6).

Opinions have varied on the effect of culture
on perception of dental features and degree of
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perceived need. Pratelli et al. (7) suggested varia-
tion due to cultural differences, but Birkeland et al.
(8) found that cultural differences are smaller than
might be anticipated. Cons and Jenny (9) opined
that there may be cultural variations in the percep-
tion of the physical features of beauty such as eyes
or noses, but it is less apparent when rating the so-
cial acceptability of teeth. They therefore conclud-
ed that perceptions of dental aesthetics among all
ethnic and racial groups are not affected by culture.
Langlois et al. (10) and Edler (11) have reinforced
the notion that there is close agreement in the rat-
ings of facial attractiveness recorded by people from
similar as well as from different cultures. Other
factors which may affect self-perception have also
been investigated such as gender and age. Although
accuracy in the perception of occlusion is expected
to improve with increasing age, studies have not
necessarily found this to be true (12).

Previous studies in Nigeria (13, 14) have as-
sessed the perception of dental aesthetics in school
children and referred populations and their par-
ents using the Aesthetic Component (AC) scale of

1. How do you feel about the appearance of your teeth?
1 2 3 4 5 6 7

Not concerned Very concerned
at all

2. Have you found that other people have commented
about the appearance of your teeth?

1 2 3 4 ) 6 7
Not at all All the time

3. Have you found that other people have teased you about
the appearance of your teeth?

1 2 3 4 5! 6 7
Not at all All the time

4. Do you try to avoid smiling because of the appearance
of your teeth?

1 2 3 4 5 6 7
Not at all All the time

5. Do you ever cover your mouth because of the appea-
rance of your teeth?

1 2 3 4 5 6 7
Not at all All the time

Figure 1 - Oral aesthetic subjective impact scale (OASIS)

Source: Research data.

the Index of Orthodontic Treatment Need (IOTN)
(15), this has however not been without its limi-
tations. Participants find the concept of aesthetic
component difficult to grasp, the AC may also be
criticized for providing only a two dimensional
guide and insufficient wide range of dental appear-
ance. With the increase in the number of adults
seeking and receiving orthodontic treatment and
increased acceptance of orthodontic appliances
in our environment it is important that adults are
also investigated. The aim of this study was there-
fore to assess the perception of dental aesthetics
among adults using the Oral Aesthetic Subjective
Impact Scale (OASIS) (16) and a Visual Analogue
Scale (VAS) and to determine their relationship
with the Aesthetic Component (AC) scale of the
Index of Orthodontic Treatment Need (IOTN).

Materials and methods

Participants who were first year university un-
dergraduates were invited to participate in the study
while undergoing medical examination as part of
their initial registration in the university health cen-
tre. Self-evaluation of dental aesthetics and perceived
orthodontic treatment need was assessed through
three different methods using the Oral Aesthetic
Subjective Impact Scale (OASIS), a Visual Analogue
Scale (VAS) and the Aesthetic Component (AC) scale
of the Index of Orthodontic Treatment Need (IOTN).

The Oral Aesthetic Subjective Impact Scale
(OASIS), a questionnaire developed by Mandall et al.
(16) to assess the degree of concern or disadvantage
an individual perceives because of the arrangement
of their teeth, was completed by the participants.
They were asked to evaluate their occlusion answer-
ing five questions using a seven point Likert scale
with numerical values (Figure 1) ranging from 1 (not
concerned at all) to 7 (very concerned). Oral aes-
thetic impact score were computed by the addition
of scores for all questions, a higher score indicates
greater degree of concern.

A simple Visual Analogue Scale (VAS) was also
used to assess each respondent’s perception of
his or her occlusion. It is an economic and simple
means of obtaining data about an individual self-
perception, which can be adapted for use with in-
dividuals from any age group or sociocultural back-
ground. The VAS is a horizontal line 100 mm in
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Figure 1 - BAesthetic component scale of IOTN
Notes: Photographs 1-4 represent "No need for treatment"; photographs 5-7 represent "Borderline need for treatment"; Photographs 8-10

represent "Great need for treatment".
Source: Researtch data

length anchored by word descriptors at both ends.  ideal aesthetics possible. The VAS has previously
Each participant was asked to indicate his or her  been used to evaluate esthetic perception and per-
assessment on the 100 mm line with 0 being the  ceived treatment need (17, 18).

worst possible aesthetics and 100 being the most
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Finally, the participants were asked to rate
their occlusion on the Aesthetic Component (AC)
scale of the Index of Orthodontic Treatment Need
(IOTN). The AC assesses the perception of an in-
dividual on the attractiveness of his/her dentition
through a 10-point photographic scale (Figure 2)
showing different levels of dental attractiveness,
with photol representing the most attractive and
photo 10 the least attractive.

Data analysis was done using SPSS version
11.0. Descriptive statistics and Chi-square tests
were used. The Kolmogorov-Smirnov test showed
that the sample was from a normally distributed
population for both the OASIS and VAS (p > 0.05)
therefore parametric tests were used. One way
analysis of variance was used to identify differ-
ences in the mean VAS and OASIS scores according
to their perceived orthodontic treatment need on
the Aesthetic Component (AC) scale of the Index

Table 1 - Gender distribution of Aesthetic Component (AC)
scale of IOTN scores

Female Male Total
Treatment Category n (%) n (%) n (%)
No need for treatment 66 (34.9) 98 (51.9) 164 (86.8)
Borderline need for 6 (3.2) 8 (4.2) 14 (7.4)
treatment
Great need for treat- 5 (2.6) 6 (3.2) 11 (5.8)
ment
Total 77 (40.7) 112 (59.3) 189 (100)

Source: Research data.
Note: X2 = 0.144; df = 2; p = 0.931.

Table 2 - Distribution of OASIS and VAS scores according to
AC scale of IOTN categories

AC Categories Scale Mean SD

No need for treatment OASIS 1293 5.45
VAS 7829 17.25

Borderline need for treat- OASIS 1536 7.25
ment VAS  66.75 15.37

Great need for treatment OASIS 2155 6.12
VAS 4814 11.84

Source: Research data.

of Orthodontic Treatment Need (IOTN). The rela-
tionship between the various scales was examined
using correlation tests. The criterion for statistical
significance was set at the 5% level.

Results

One hundred and eighty nine undergraduates
participated in this study. There was no history of
previous or ongoing orthodontic treatment. There
were 112 male and 77 female participants with a
mean age of 20.61 + 2.84.

Scores for the OASIS ranged from 5 to 35 demon-
strating both floor and ceiling effects with a mean
score of 13.61 + 5.98, the VAS scores ranged from
11.1 to 100 with a mean score of 75.64 + 18.40. Ten
of the participants rated themselves 100, i.e., the
best dental aesthetics possible or imaginable.

According to the participants evaluation of treat-
ment need using the AC scale of I0TN, 86.8% rated
themselves pictures 1-4 which indicated they had no
need for orthodontic treatment, 7.4% rated them-
selves 5-7, ie.,, borderline need and 5.8 % selected
pictures 8-10 indicating great need for orthodontic
treatment (Table 1). There were no significant gender
differences in mean OASIS, VAS and the AC scale of
IOTN scores.

There were distinct gradients in mean OASIS
and VAS scores across the various categories of
malocclusion according to the AC scale of IOTN,
although in opposite directions. The mean OASIS
scores was found to increase as the need for treat-
ment was greater on the AC scale of the I0TN,
while the mean VAS score decreased as treatment
need increased (Table 2).

One way analysis of variance ANOVA compar-
ing the mean VAS and OASIS scores of participants
showed significant differences between the VAS
and OASIS scores in the various treatment catego-
ries. The VAS demonstrated the strongest difference
with F value of 18.54 and OASIS F value of 12.79
(p=0.000). Post hoc tests (Scheffe) showed that dif-
ferences were significant between the no treatment
need and definite treatment need and the border-
line treatment need and definite treatment need
groups for both OASIS and VAS (p < 0.005).

The relationship between OASIS, VAS and IOTN
AC were examined. Spearman’s correlation tests be-
tween the scales gave low but statistically significant
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results between OASIS and IOTN AC (r = 0.269; p =
0.000). Tests between VAS and OASIS and VAS and
IOTN AC also gave low negative correlation (-0.306
and -0.374 respectively) which were also statistically
significant (p = 0.000). The negative correlation indi-
cates that as the aesthetic perception of an individual
increased (worsened) on the AC scale of the IOTN,
and OASIS score increased indicating greater concern
about dental aesthetics, the VAS score decreased,
moving towards the unattractive end of the scale,
representing the worst possible dental aesthetics.

Discussion

If the decision to embark on treatment depends on
the perception of dental aesthetics, it is important to
understand precisely, how individuals perceive their
occlusion. Previous studies have found oral aesthetic
impact of malocclusion to be important in motivating
individuals to desire orthodontic treatment (16).

In this study, perception of dental appearance was
evaluated simultaneously using the Oral Aesthetic
Subjective Impact Scale (OASIS), Visual Analogue
Scale (VAS) and Aesthetic Component scale of IOTN.
The simultaneous use of various scales has been
judged to be useful to evaluate various aspects of
dental aesthetic self-perception, which can increase
our knowledge on patients’ perceptions (17).

None of the participants in this study was found
to have received previous orthodontic treatment.
This sharply contrasts reports from Finland, Sweden
and Norway where up to 61.5% of young adults had
received previous orthodontic treatment (17). This
is a reflection of the scanty availability and uptake
of orthodontic services in Nigeria.

The Oral Aesthetic Subjective Impact Scale
(OASIS) is based on a likert scale which is thought
to place few cognitive demands on the respondent
(19). Although initially developed for use in children
has been used in a number of adult studies (17, 20).

The mean OASIS score which was slightly high-
er than that obtained by Flores-Mir et al. (20), and
Bernabé et al. (17) may suggest a slightly higher
aesthetic impact of malocclusion among these
Nigerian undergraduates.

The VAS is a measurement instrument that tries
to measure a characteristic or attitude that is be-
lieved to range across a continuum of values and
cannot easily be directly measured (21). The mean

VAS score in this study was much higher than that
obtained by Flores-Mir et al. and Bernabé et al. (17)
in similar untreated populations. This indicates that
participants in this study generally perceived their
occlusion as being quite good and not requiring
treatment. Less than 10% of all participants rated
themselves below the 50% mark on the VAS.

Although Studies have found the VAS and Likert
scales to encounter “end -aversion bias” when used
in adults (22), ten of the participants in this study
rated themselves 100, i.e., the best dental aesthetics
possible or imaginable. This could be due to the fact
that participants were a cross section of university
undergraduates not a clinic population who may not
have had serious aesthetic impairments, it could also
be an indication of overrating of their occlusion by
participants. This is possible because the VAS does
not force the respondent into fixed categories (23).

With the AC of IOTN, there was skewing to the
more attractive end of the scale. Respondents gener-
ally seemed to have an aversion for the pictures to-
wards the unattractive end of the scale. This is similar
to previous reports with the use of the scale among
both school and referred populations in Nigeria (13,
24). One of the participants who had a maximum
score of 35 on the OASIS and 16mm on the VAS still
rated himself a score of 1 on the AC. Many explana-
tions may be advanced for the skewing observed. The
insufficient wide range of dental appearance is fre-
quently given as an excuse for selecting close to the
attractive end of the scale, failure to recognize indi-
vidual deviant occlusal traits may also influence se-
lections. The very obvious deviant occlusal traits like
crowding, protrusion may be easier to recognize by
respondents than more subtle deviations. Marques
et al. (5) reported upper anterior crowding = 2 mm
as the only occlusal characteristic that influenced the
desire for orthodontic treatment among Brazilian
adolescents. The adolescents were quick to identify
upper anterior crowding as an indication for treat-
ment while they were tolerant of features like lower
anterior crowding and median diastema.

The distinct gradients in mean OASIS and VAS
scores across the various categories of malocclusion
according to the AC scale of the IOTN observed in
this study is similar to previous reports by Mandall
etal. (16) and Flores-Mir et al. (20). These observed
gradients as the aesthetic appearance worsened on
the AC scale of IOTN, shows that the impact of mal-
occlusion experienced by participants is related to
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the severity of their malocclusion, and also confirms
the OASIS and VAS as valid tools in evaluating the
level of treatment need in prospective orthodontic
patients. Although the aesthetic impact of malocclu-
sion may not be significantly different in individu-
als’ with subtle differences in their degree of mal-
occlusion. This may have been responsible for the
failure to observe differences between the “no need
for treatment” and “borderline need for treatment”
groups on both the OASIS and VAS.

There appeared to be a similarity in the pattern
of response on both the VAS and the AC of IOTN,
i.e, an aversion for the unattractive end of the
scales by participants. The fact that both scales are
simple and easy to interpret even to the lay man
could explain this pattern. Respondents seemed
to be able to predict what would be regarded as
good/acceptable and bad/unacceptable and prob-
ably tried to avoid being labeled unacceptable.
This may also be because many are unaware of the
possibilities of correction.

It may however be possible to get more objec-
tive self-assessments from participants with AC
of IOTN by modifying the scale and presenting
the photographs in a random order rather than
the progressive order in which they appear on
the scale. This will limit the practice of selectively
avoiding the unattractive end of the scale. Methods
of minimizing overrating or underrating of aes-
thetic appearance should be considered during de-
velopment of any self-rating scale.

Behaviour Scientists have helped to provide
explanations of the factors underpinning peoples
health and illness behaviours, i.e., identification of
the factors that predict behaviour such as beliefs,
attitudes e.g. why they may or may not carry out
health preventive behaviours, perception of own
views and others views etc. (25). One of the fac-
tors that may have influenced perception of dental
aesthetics in the study is the value placed on den-
tofacial aesthetics. Much value may not be placed
on dental aesthetics in our environment probably
because dentofacial anomalies are seldom, if ever,
of life or death concern. Another is the fact that the
assessment of beauty is subjective (26).

Marques et al. (27) reported that the value at-
tributed to dentofacial aesthetics varies depending
on cultural, social traditions, socio-economic posi-
tion and ethnic characteristics of each population.
Hamdan (18) had earlier concluded that perceptions

of need for orthodontic treatment are multifactorial
and influenced by elements other than measures of
normative orthodontic treatment need and percep-
tions of aesthetics.

We observed a low correlation between the
three scales used in this study unlike Flores-Mir et
al. (20) but similar to their report, VAS had better
correlation with other scales. While the VAS and
AC of IOTN do not force the respondent into fixed
categories, the OASIS is based on a Likert scale
which consists of verbal categorical response op-
tions, apart from the fact that, a lot of questions on
the OASIS are actually centered on other people’s
opinions, despite being a measure of self-percep-
tion. Although it can be argued that the opinions
of others affects our opinions or perceptions of
ourselves (26, 28). Van Laerhoven et al. (19) found
the VAS and Likert scale had strong correlation
when compared as response options in children’s
questionnaires, although the questionnaires used
included seven similar questions.

The negative correlation observed between the
VAS and the other scales further demonstrates its
ability to discriminate between individuals with dif-
ferent degrees of aesthetic impairment and perceived
orthodontic treatment need. It could therefore be ex-
pected that with a VAS score closer to the unattract-
ive end of the scale, an individual’s self-perceived AC
score becomes higher, and he or she experiences a
greater oral aesthetic impact of malocclusion.

Despite the low correlation observed between
them, all the scales are convenient and valid quan-
tification instruments for measuring perceived
dental aesthetics and orthodontic treatment need.
Since normative and subjective needs are impor-
tant in making treatment prescriptions, the VAS
and OASIS can be used routinely along with the
AC of I0TN to determine an individual’s opinion
during diagnosis and treatment planning. An in-
vestigation into some of the personal or individual
factors which affect the perception of dental aes-
thetics in our environment may be necessary.

Conclusions

- There was a low correlation between the
OASIS, VAS and AC scale of IOTN in evaluating
self-perception of dental aesthetics and or-
thodontic treatment need.
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- There is a similarity in the pattern of respon-
se of participants on both the VAS and the AC
of IOTN, i.e,, an aversion for the unattractive
end of the scales.

- The VAS had better correlation with both the
OASIS and AC scale of IOTN.

- The OASIS and VAS were able to discriminate
between participants with different degrees
of treatment need; they are therefore valid
tools for evaluating self-perception of dental
aesthetics and orthodontic treatment need.
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