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Abstract

Objective: The purpose of this study was to determine perceived and normative orthodontic treatment need
of senior year dental students using the Index of Orthodontic Treatment Need (IOTN) and Dental Aesthetic
Index (DAI). Materials and Methods: Ninety-nine senior year students of the Faculty of Dentistry, Obafemi
Awolowo University lle-Ife, Nigeria, participated. Normative assessment of occlusal characteristics was car-
ried out using IOTN and DAI while the Aesthetic Component (AC) scale of IOTN was used by the students
to assess perceived need. Results: With the AC scale of IOTN, 6.1% of the students expressed “borderline
need” and 2% “great need” for treatment, while normative need was 41.4% for “borderline need” and 11.1%
for “great need”. The Dental Health Component found 37.4% and 24.2% in these categories, respectively.
The DAI gave 26.3%, 13.1% and 15.1% in the elective treatment, highly desirable treatment and mandatory
treatment categories respectively. No gender-dependent differences were found. Moderate correlation was
observed between perceived and normative need (r=0.643), which was significant (p<0.001). Conclusions:
Over half of the dental students had orthodontic treatment need with both indices. Normative and perceived
treatment need differed significantly. The perception of treatment need is not only influenced by knowledge
and severity of malocclusion, as psychosocial factors acting on individuals may be involved.
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Resumo

Objetivo: O objetivo deste estudo foi determinar a necessidade normativa e percebida de tratamento ortodén-
tico de estudantes de odontologia do tiltimo ano, utilizando o Indice de Necessidade de Tratamento Ortoddntico
(I0TN) e o Indice de Estética Dental (DAI). Materiais e Métodos: Participaram do estudo 99 alunos do ulti-
mo ano da Faculdade de Odontologia, Obafemi Awolowo University lle-Ife, Nigéria. A avaliagdo normativa de
caracteristicas oclusais foi realizada utilizando I0TN e DAI, enquanto a escala do componente Estética (AC)
do indice IOTN foi utilizada pelos alunos para avaliar a necessidade percebida. Resultados: Em relagdo a es-
cala AC do I0TN, 6,1% dos estudantes expressaram “necessidade intermedidria” e 2% “grande necessidade” de
tratamento, enquanto a necessidade normativa foi de 41,4% para “necessidade intermedidria” e 11,1% para
“grande necessidade”. O Componente de Satide Dental encontrou 37,4% e 24,2% nestas categorias, respecti-
vamente. O DAI detectou 26,3%, 13,1% e 15,1% para as categorias tratamento eletivo, tratamento altamente
desejdvel e tratamento obrigatdrio, respectivamente. Ndo houve diferengas quanto ao género. Foi observada
correlagdo moderada entre a necessidade percebida e normativa (r=0,643), sendo esta significativa (p<0,001).
Conclusao: Detectou-se necessidade de tratamento ortodéntico em mais da metade dos estudantes de odonto-
logia em ambos os indices. As necessidades normativa e percebida de tratamento diferiram significativamente.
A percepgdo da necessidade de tratamento ndo é influenciada apenas pelo conhecimento e pela severidade da
md oclusdo, pois fatores psicossociais que atuam sobre os individuos também podem estar envolvidos.

Palavras-chave: Necessidade de tratamento ortoddntico. Percepgdo. Md oclusdo.

Introduction

General dentists are often the first dental pro-
fessionals to suggest orthodontic treatment and
refer accordingly to the orthodontist (1). The
strong impact of GDP in influencing patients and
the decision of their parents to undergo orthodon-
tic treatment has been confirmed in many studies
(2,3)

Perception has been defined as the process by
which patterns of environmental stimuli are orga-
nized and interpreted, while aesthetics is defined
as the appreciation or the enjoyment of beauty (4).
Research has shown that there are differences be-
tween various groups of individuals in their per-
ception of dental aesthetics, need, desire for and
uptake of orthodontic treatment, which makes the
measurement of aesthetic impairment difficult
(5). People appear to detect specific dental es-
thetic discrepancies at varying levels of deviation
(6). Judgments of dental aesthetics may vary even
among dental professionals (7).

Various physical, psychological and social fac-
tors affect perceptual judgment, which include
differences in the recognition of deviant occlu-
sal features, non-availability of orthodontic ser-
vices, personal factors such as age, gender and

socioeconomic status, personal knowledge and
values (8). The body image of a person is thought
to be, in part, a product of his or her personal expe-
riences, personality and other social and cultural
forces. Judgments of acceptable and unacceptable
occlusion could also be idiosyncratic.

Dental students, as health professionals of the
future, must adopt accurate oral health attitudes
and behavior for directing their patients appro-
priately (9). Irrespective of the dental specialty
they may eventually pursue, they should be able
to give accurate prescriptions about orthodontic
treatment needs. Therefore, it is necessary to un-
derstand how they perceive and assess malocclu-
sions and the need for orthodontic treatment, not
only as dental professionals but also as consumers
of care.

The dental school curriculum in Nigeria runs
for a period of six years, divided into pre-clinical
and clinical training, with the duration of three ye-
ars each. Orthodontics is taught in the Department
of Child Dental Health during the clinical years.
Senior year dental students have therefore had
about three years of exposure to orthodontics.
Exposure to orthodontics has been found to in-
crease dentofacial awareness while a high level of
education is also known to have a substantial in-
fluence on oral health attitudes and behavior of an
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individual (10). Other studies have also found that
the level of education and availability of orthodon-
tic treatment affects the desire for treatment (11).

Few studies have documented the need for or-
thodontic treatment among dental students (12,
13) but none has been carried out in a Nigerian
population. The aim of this study was to assess
self-perceived and normative orthodontic treat-
ment need of senior year dental students using the
Index of Orthodontic Treatment Need (IOTN) (14)
and Dental Aesthetic Index (DAI) (15).

Materials and methods

Two sets of final year dental students in Obafemi
Awolowo University Ile-Ife, Osun, Nigeria, partici-
pated in this study. Obafemi Awolowo University
is one of the first generation universities located in
South Western Nigeria with a Faculty of Dentistry.
The students were invited to participate in the stu-
dy after being informed verbally about the purpo-
se of the study. Ethical approval was obtained from
the Obafemi Awolowo University Teaching Hospital
Ethics Committee. One of the interviewed students
who was already undergoing orthodontic treatment
was excluded from the study.

Self-assessment of participants was performed
using the Aesthetic Component (AC) scale of the
Index of Orthodontic Treatment Need (IOTN). Each
senior year dental student was asked to assess the
position they felt their teeth would lie on the sca-
le, it was emphasized that a general perception was
being sought not an exact match with any of the
photographs. Thereafter, clinical examination was
carried out at the orthodontic unit of the university
teaching hospital by an orthodontist who used oc-
clusal indices.

Occlusal features were assessed professionally
using both Aesthetic Component (AC) and Dental
Health Components (DHC) of the IOTN and Dental
Aesthetic Index (DAI). With the AC component of
IOTN, A rating was allocated by the examiner for
overall dental attractiveness rather than specific
morphological similarity to the photographs. The
obtained value gave an indication of treatment

need on the grounds of aesthetic impairment. On
the Dental Health Component (DHC), each occlu-
sal trait thought to contribute to the longevity and
satisfactory functioning of the dentition was defi-
ned, and easily measureable cut off points between
each grading have been established. Dental health
impairments were sought for, with the most severe
trait identified for each participant being the basis
for grading the need of the individual for treatment
on dental health grounds.

The DAI uses 10 morphologic characteristics
that represent dental features that have been de-
termined to influence the perception of dental aes-
thetics the most. These 10 occlusal traits were de-
termined for each participant and multiplied by the
weighting factor, the summation of these products,
and a constant produced the total DAI score.

Statistical analysis was conducted using SPSS
version 16.0. Descriptive statistics was used to de-
termine the frequency distribution and percentage
ratio. Chi-squared test was used to determine di-
fferences in the distributions according to sex. The
AC and DHC components of the IOTN and DAI were
also compared using Spearman’s correlation coeffi-
cient test. A probability at the 5 percent level or less
(p<0.05) was considered statistically significant.

Results

Ninety-nine senior year dental students par-
ticipated in the study, being 35 (35.4%) females
and 64 (64.6%) males, aged between 22 and 30
years old with a mean age of 26.26 + 1.96.

The results of the assessment of aesthetics
using the AC scale of IOTN by the dental students
and orthodontist are presented in Table 1. Among
the students, 91.9% expressed “no need” for tre-
atment, 6.1% expressed “moderate or borderline
need”, and 2% expressed “great need” for treat-
ment. While the assessment orthodontist gave
47.5% as having “no need”, 41.4% “borderline
need” and 11.1% “great need” for orthodontic
treatment. There was a significant difference in
the assessment of treatment need between the
students and professional on this scale.
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Table 1 - Orthodontic treatment need according to the Aesthetic Component (AC) scale of IOTN

AC Categories Perceived Need Normative Need
F"(lamoale Maole Totoal Femoale Ma})le J"(ﬁzl)

(%) N (%) N (%) N (%) N (%)
4 nomeed) (3:11-3) (6%96) (9%1-9) (117?2) (3%(.)3) (4?5)
5-7 (borderline need) ( 4‘.11) (2?0) (6(.51) (116(.32) (22552) (411.4)
10 (reat nee) 20 20 20) ) )

Note: Likelihood ratio = 50.39; p=0.000.

Table 2 shows orthodontic treatment need on
dental health grounds. About equal proportions fell
in the “no need” and “borderline need” for treat-
ment categories, while about a quarter of them had
definite need for treatment. No gender difference

was observed in need for orthodontic treatment as-
sessed by both components of the IOTN.

The mean DAI score was 27.70 + 8.19, which
also showed no significant gender difference.
Table 3 presents the distribution of treatment need

Table 2 - Orthodontic treatment need according to the Dental Health Component (DHC) of IOTN

DHC Score Treatment category F:l T;;e ’\I:/I ?OI:) I.\II-(::I)
Grades 1 and 2 No treatment need 13 (13.1) 25 (25.3) 38 (38.4)
Grade 3 Borderline treatment need 14 (14.2) 23 (23.2) 37 (37.4)
Grades 4 and 5 Great treatment need 8 (8.1) 16 (16.1) 24 (24.2)

Note: X2=0.164; df=2 p; value=0.921.

Table 3 - Orthodontic treatment need according to the Dental Aesthetic Index (DAI)

DAI Score Treatment category FNe T;;e :Ill Z)I:) ;(;EZI)
<25 No treatment 17 (17.2) 28 (28.3) 45 (45.5)
26-30 Elective treatment 8 (8.1) 18 (18.2) 26 (26.3)
31-35 Highly desirable treatment 5 (5.0) 8 (8.1) 13 (13.1)
> 36 Mandatory treatment 5 (5.0) 10 (10.1) 15 (15.1)

Note: X2 = 0.437 df =3 p value =0.933.
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according to the DAI scores, which shows that 45.5%
had no treatment need, in 26.3% treatment was
considered elective, in 13.1% it was considered
highly desirable, and in 15.1% treatment was
considered mandatory.

Spearman’s correlation coefficient test was used
to compare perceived and normative treatment
need using both orthodontic indices. The result is
presented in Table 4.

found between male and female participants regar-
ding the assessment of dental aesthetics in this stu-
dy, similarly to previous reports (18, 19), although
Dawijee et al. (20) found females to show a greater
awareness about aesthetics and appearance than
their male counterparts.

Based on aesthetic evaluation, the majority of
students expressed no need for orthodontic tre-
atment, differing significantly from professional

Table 4 - Spearman’s correlation test between perceived and normative orthodontic treatment need

Perceived Need

Normative Need

(AC OF IOTN) (AC OF IOTN) slalols AL DAl
Perceived Need
(AC OF I0TN) 1.000 0.643 (0.000) 0.332(0.001) 0.616 (0.000)
Normative Need
(AC OF IOTN) 0.643 (0.000) 1.000 0.512 (0.000) 0.746 (0.000)
DHC OF IOTN 0.332 (0.001) 0.512 (0.000) 1.000 0.422 (0.000)
DAI 0.616 (0.000) 0.746 (0.000) 0.422 (0.000) 1.000

Note: Correlation is significant at the .01 level (2-tailed).

Moderate correlation was observed between
perceived and normative treatment need (r=0.643),
and both components of the IOTN assessed by the
orthodontist (r=0.512). A high correlation was ho-
wever observed between normative treatment need
using the AC scale of IOTN and the DAI (r = 0.746).
All correlations were significant (p<0.001).

Discussion

There is growing emphasis on cosmetic dentis-
try and it is generally believed that people are be-
coming more aware of the importance of aesthetics
especially in the integration of the individual in
society (13, 16). The demand for orthodontic treat-
ment by adult patients has grown much more in the
last 20 years (17).

This study assessed subjective and normative
orthodontic treatment need of senior year dental
students. The majority of the participants were
male, this could have been an incidental finding,
or may be due to the sex role stereotyping in our
society, wherein greater emphasis is placed on
the education of the male child. No difference was

assessment. This is similar to previous reports (21,
22). De Mtelenaere et al. (14) observed a similar
trend among senior dental students in Pretoria
South Africa, as well as Balcos et al. (15) among lasi
dental students. Kuroda et al. (23) reported that
the perception of treatment need was significan-
tly different among dental students, residents and
orthodontists.

The observed differences could be due to the
evaluation of the students regarding their occlusion
from memory. Individuals, including dentists, may
be casual observers of their own dentofacial appe-
arance, a look in a mirror before evaluation could
have enhanced their ratings. They may also have
been biased based on their knowledge and found it
difficult to admit their level of treatment need when
confronted with the IOTN photographs.

Our result with the DHC of IOTN was quite diffe-
rent from that of de Miielenaere et al. (14). Less than
40% of our students had “no need” for treatment on
Dental Health grounds. A similar pattern was howe-
ver found with more participants having treatment
need on dental health than aesthetic grounds. This
reinforces the fact that there are significant dental
health risks associated with malocclusion, which
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should not be taken for granted during orthodontic
assessment.

It is significant that the DAI reported about 15%
of these senior year dental students as having “very
severe” malocclusion in whom treatment was consi-
dered mandatory. This is high compared to previous
reports with the DAI in this environment (24, 25). It
is particularly striking that this observation is made
among dental students close to the receipt of treat-
ment. The low orthodontic utilization observed in
spite of normative treatment need was unexpected
since it is known that information empowers people
to take charge of their health (26) and raising awa-
reness about malocclusion is important for avoiding
delays in seeking treatment (27). However, it is also
known that the motivation for treatment is greatly
influenced by self-perception (28).

It has been opined that perception of treatment
need does not depend solely on the level of severity
of the malocclusion but on the impact on psychoso-
cial wellbeing and quality of life of the individual.
These students probably experienced minimal im-
pacts of malocclusion on their quality of life, which
could be due to the absence of pain and the fact that
malocclusions are not life threatening. In a study
among students in Singapore, 49% perceived a need
but did not elect treatment (29), while demand ex-
ceeded treatment need determined by IOTN among
Polish schoolchildren (30). Previous reports indica-
te that the orthodontic appliance is worn as a “bad-
ge of honor” or status symbol in some Caucasian
communities (31).

The AC scale of IOTN and DAI were able to identi-
fy similar proportions of students having “no need”
for treatment. While correlation between normati-
ve treatment need determined by the AC and DHC
components of IOTN was only moderate, the DAI
and AC scale of IOTN demonstrated a much stron-
ger relationship. Both the AC scale of IOTN and DAI
are based on the aesthetic perceptions of groups
and reflect the socio-psychological need for ortho-
dontic treatment.

Occlusal indices were developed to ensure uni-
formity in the assessment of malocclusions and tre-
atment prescriptions, in practice, however, it may
be influenced by the level of familiarity. Evaluation
of malocclusions with occlusal indices by these den-
tal students is therefore expected to improve with

increasing experience in dentistry and orthodontics
after graduation.

Self-perception of occlusion appears to have
the greatest influence on the uptake of orthodon-
tic treatment. Although beauty is in the eye of the
beholder, and judgments of dental aesthetics may
vary depending on individual aesthetic standards.
Individuals must realize that there is a minimum
achievable balance that creates a pleasing appea-
rance (32).

This study corroborates the opinion that norma-
tive and perceived orthodontic treatment need to
represent different standpoints and should always
be considered before treatment prescriptions are
given (33). Further studies comparing self-percep-
tion and assessment of treatment need by dental
students, house officers, non-orthodontic residents
and consultants are necessary.

Conclusions

There was a significant difference in the asses-
sment of treatment need between dental students
and a graduated orthodontist. From this study, it
appears that perception of treatment need and tre-
atment uptake does not depend solely on knowled-
ge and level of severity of the malocclusion, other
psychological and social factors may be involved.

References

1. Buttke TM, Proffit WR. Referring adult patients
for orthodontic treatment. | Am Dent Assoc,
1999;130(1):73-9.

2.  Mavreas D, Athanasiou AE. Orthodontics and its inte-
ractions with other dental disciplines. Prog Orthod,
2009;10(1):72-81.

3. Hunt O, Hepper P, Johnston C, Stevenson M, Burden
D. Professional perceptions of the benefits of ortho-
dontic treatment, 2001;23(3):315-23.

4. Giddon DB Orthodontic applications of psycho-
logical and perceptual studies of facial esthetics.
Seminars in Orthodontics, 1995;1(2):82-93.

Arch Oral Res. 2013 Jan/Apr.;9(1)23-30



Normative and perceived orthodontic treatment need of senior year dental students

10.

11.

12.

13.

14.

15.

16.

Otuyemi OD, Noar JH. A comparison between DAI
and SCAN in estimating orthodontic treatment need.
International Dental Journal, 1996;46(1):35-40.

Kokich VO Jr, Kiyak HA, Shapiro PA. Comparing the
perception of dentists and lay people to altered den-
tal esthetics. ] Esthet Dent, 1999;11(6):311-24.

Armbruster PC, Gardiner DM, Whitley ]B Jr, Flerra
]J. The congenitally missing maxillary lateral inci-
sor. Part 1: esthetic judgment of treatment options.
World Journal of Orthodontics, 2005;6(4):369-75.

Birkeland K, Boe OE, Wisth PJ. Relationship between
occlusion and satisfaction with dental appearance in
orthodontically treated and untreated groups. A lon-
gitudinal study. European Journal of Orthodontics,
2000;22(5):509-18.

Yildiz S and Dogan B. Self reported dental health at-
titudes and behaviour of dental students in Turkey.
European Journal of Dentistry, 2011;5(3):253-9.

Klages U, Bruckner A, Guld Y, Zentner A. Dental
aesthetics, orthodontic treatment and oral health
attitudes in young adults. Am ] Orthod Dentofacial
Orthop, 2005;128(4):442- 9.

Hassan AH. Orthodontic treatment needs in the wes-
tern region of Saudi Arabia: a research report. Head
and Face medicine, 2006;2:2.

de Mielenaere KR, Coetzee CE, Ackerman A. The
treatment need of a group of senior dental students
as assessed by the IOTN and PAR indices. SAD],
1998;53(4):185-91.

Balcos C, Danila [, Saveanu 1. Orthodontic treatment
needs of students of the School of Dental Medicine
in lasi. Rev Med Chir Soc Med Nat lasi, 2011 Jan-
Mar;115(1):208-11.

Brook PH, Shaw WC. The development of an index of
orthodontic treatment priority. European Journal of
Orthodontics, 1989;11(3):309-20.

Jenny ], Cons NC, Kohout F]. Comparison of SASOC,
a measure of dental aesthetics with three orthodon-
tic indices and orthodontist judgment. Community
Dent Oral Epidemiol 1982;11(4):236-41.

Grzywacz I. The value of the aesthetic component of
the Index of Orthodontic Treatment Need in the as-
sessment of subjective orthodontic treatment need.
Eur ] Orthod, 2003;25(1):57-63.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chaison ET, Liu X, Tuncay OC. The quality of tre-
atment in adult orthodontic patients as judged
by orthodontists and measured by the Objective
Grading System. Am ] Orthod Dentofacial Orthop,
2011;139(4 Suppl):S69-75.

Manzanera D, Montiel-Company JM, Almerich-
Silla JM, Gandia JL. Orthodontic treatment need in
Spanish schoolchildren: an epidemiological study
using the Index of Orthodontic Treatment Need. Eur
] Orthod, 2009;31(2):180-3.

Kolawole KA, Ayeni 0O, Osiatuma VI. Psychosocial
impact of dental aesthetics among university under-
graduates. Int Orthod, 2012;10(1):96-109.

Dawjee SM, Becker P], Hlongwa P. Is orthodontics
an option in the management of bimaxillary protru-
sion? SAD]. 2010; 65(9):404-8.

Bourne C.O, Balkaran R, Scott E. Orthodontic treat-
ment needs in Caribbean dental clinics. Eur ] Orthod,
2012;34(4):525-30.

Ghijselings I, Brosens V, Willems G, Fieuws S,
Clijmans M, Lemiere J. Normative and self-perceived
orthodontic treatment need in 11 to 16 year old chil-
dren. Eur ] Orthod, 2013;36(2):179-85.

Kuroda S, Fuji A, Sugie M, Uoi S, Kondo R, Ando R, et
al. Relationship between orthodontic expertise and
perception of treatment needs for maxillary pro-
trusion: Comparison of dental students, residents
and orthodontists. Am ] Orthod Dentofacial Orthop,
2010;137(3):340-5.

Otuyemi OD, Ogunyinka A, Dosunmu O, Cons NC,
Jenny ]. Malocclusion and orthodontic treatment
need of secondary school students in Nigeria accor-
ding to the Dental Aesthetic Index (DAI). Int Dent J,
1999;49(4):203-10.

Kolawole KA, Otuyemi OD, Oluwadaisi AM.
Assessment of Oral Health Related Quality of Life
in Nigerian Children using the Child Perceptions
Questionnaire (CPQ 11-14). Eur ] Pediatr Dent,

2011;12(1):55-9.

Danaei SM, Oshagh M, Pajuhi N, Ghahremani Y,
Bushehri GS. Assessment of parental awareness
about malocclusion in Shiraz, Islamic Republic of
[ran. East Medditt Health ] 2011;17(7):599-603.

Arch Oral Res. 2013 Jan/Apr.;9(1)23-30

o]



Adebanke KK, Olatunde AH, Donald 00.

N

27.

28.

29.

30.

31.

32.

33.

Oshagh M, Danaei SM, Ghahremani Y, Pajuhi N,
Boushehri SG. Impact of an educational leaflet on
parents’ knowledge and awareness of children's or-
thodontic problems in Shiraz. East Medditt Health ],
2011;17(2):121-5.

Kitay D, BeGole EA, Evans CA, Giddon DB. Computer-
animated comparison of self-perception with ac-
tual profiles of orthodontic and non orthodontic
subjects. Int ] Adult Orthodon Orthognath Surg,
1999;14(2):125-34.

Li TC. A pilot survey of orthodontic awareness among
a group of young people in Singapore. Singapore
Dent],2000;23(1):12-17.

Grzywacz 1. Orthodontic treatment needs and indi-
cations assessed with IONT. Ann Acad Med Stetin.
2004;50(1):115-22.

Baldwin D.C. Appearance and aesthetics in
Oral Health. Community Dent Oral Epidemiol,
1980;8(5):244-56.

Morris W. An orthodontic view of dentofacial aes-
thetics. Compedium, 1994;15(3):378-82.

Tsakos G. Combining normative and psychosocial
perceptions for assessing orthodontic treatment ne-
eds.Journal of Dental Education, 2008;72(8):876-85.

Received: 02/08/2013
Recebido: 08/02/2013

Approved: 09/14/2013
Aprovado: 14/09/2013

Arch Oral Res. 2013 Jan/Apr.;9(1)23-30



