1JBPAS, August, 2016, 5(8): 2008-2017
ISSN: 22774998

I
(P J Inidernational Journal of Biclogy. Pharmaecey

,IE F and Allied Sciences (IJBPAS)
- E ‘A Bridgs Beswemn Laboraory md Reader’
A
W S J WWW.ijbpas.com

EVALUATING THE NEED TO PREVENTIVE ORTHODONTIC TREATMENT IN
KERMAN SCHOOL CHILDREN USING IOTN, ROMA AND COAS INDICES IN 2014

ELHAM FARROKH GISOUR', MEHDI REZAYI’, SHAHIN BAYANI
! Associate professor, Department of pediatric dentistry, faculty of dentistry, Kerman university
of medical sciences, Member of Kerman Oral and Dental Diseases Research Center, Kerman,
Iran
“General practitioner, Kerman, Iran
3Orthod0ntist, Assistant Researcher in UCLA, Los Angeles, USA.
*Corresponding Author: Shahin Bayani (DDS, MSc.), Email: bayanishahin@gmail.com

Tel: +13104356058
Received 29™ May 2016; Revised 25" June 2016; Accepted 9™ July 2016; Available online 1** August 2016

ABSTRACT

Background and Aims: Nowadays prevention is prior to treatment and this is a crucial insight
in orthodontics as well. Despite the high prevalence of malocclusion in children of Kerman, no
study has been conducted to measure their need to preventive orthodontic therapy. The aim of
the present study was to evaluate the orthodontic need among elementary school children of
kerman Iran.

Methods: In this cross-sectional study a cluster random sample of 540 elementary school
students (270 boys, 270 girls) were selected and filled COAS (Child orthodontic attitude survey)
questionnaire and their ideas regarding their dento-facial health and facial aesthetics were
collected. Current occlusion status was evaluated using Angle’s classification. Also IOTN (Index
of orthodontic treatment need) and ROMA (Risk of malocclusion assessment) indices were
respectively used to assess orthodontic treatment need and malocclusion probability in children.
Result: According to Angle classification, 68.9% of students had at least one subgroup of

malocclusion. 85 % of the subjects had a risk of malocclusion development in the future due to
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ROMA index. Based on DHC (Dental health component of IOTN) 41/8% had no need for

treatment, this ratio was 82.3% according to aesthetic component of IOTN.

Discussion and conclusion: our findings are consistent with previous studies. Kerman
elementary students’ attendance at orthodontic dental offices is much lower than their estimated
economical factors.

orthodontic need due to cultural and

Keywords: Kerman, COAS, IOTN, Elementary school students, ROMA.

[I] INTRODUCTION

Prevention is prior to treatment in modern
dentistry and is a crucial component of a
successful orthodontic treatment. Minimum
attention has been made towards preventive
dentistry in the oral health care system of
Iran. However, there has been an increasing
trend among general population, dentists and
health care policy makers of advanced
societies towards screening the children and
early diagnosis of subjects who are
susceptible to develop a malocclusion and
referring them to the orthodontists to receive
a conservative treatment plan (1).

Early diagnosis of dental malocclusions
might help to achieve a more conservative
and cost-effective treatment plan for children
and prevention of dental abnormalities (2, 3).
The demand to receive orthodontic treatment
means that the patient has the will to improve
the teeth status and face appearance. There
are different factors contributing to this will
including: age, sex, family economic and
educational status, type and severity of the

abnormality, history of prior orthodontic

treatment in the family, dentists’ suggestion
and spatial distance to the orthodontist’s
office (4-6).

A review on the reasons to attend at
orthodontics office reveals that most of the
patients are looking for the correction of their
teeth appearance and correction of
masticatory muscle’s dysfunction is the
second reason for attendance (4). Previous
studies have revealed that parents and
dentists’ suggestion for referring to
orthodontist has been more influential than
friends’ and teachers’ opinion (7, 8).Thus,
making parents aware of the teeth

abnormalities has an important role to

motivate the teenagers to attend an
orthodontic treatment (7, 8).
Epidemiologic functionality, validity,

repeatability, simplicity of use, general and
professional acceptance and short application
are some of the properties of an appropriate
index. One of the indices used widely is the
index of treatment need (IOTN) which

consists of two components: Dental Health
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Component Aesthetic

(DHC) and
Component (AC) (6). Risk of malocclusion
assessment (ROMA) is one of the other
indices which has been shown to have a good
validity in previous studies (9).

Considering the fact that children have a high
susceptibility to develop malocclusion in
their  adolescent and adulthood as
demonstrated in previous studies (5) and the
importance of early diagnosis and treatment
in this range of age, the objective of the
current study was to evaluate the above
mentioned indices in elementary school
children of Kerman to determine their need
to the orthodontic preventive treatments and
the chance to develop malocclusions in the
future. Data provided by this study helps
health policy makers to plan accordingly
based on the evidences to manage preventive
dental programs in this population.

[II] MATERIALS AND METHODS

All the procedures were approved by kerman
university of medical sciences ethics
committee (ethics code: KMU/ 92/112).
Subjects were free to participate in the study
and could leave the study procedure at any
point. They were assured that the data would
be confidential and would be used only for
the current study.

Children’s need to orthodontic treatment was

evaluated using IOTN index. It is comprised

of two sub-indices (DHC and AC). DHC has
five grades, grades one and two reveal the
lack of need to orthodontic treatment or
minimum treatment needed, grade three
demonstrates the moderate need to
orthodontic treatment and grade four and five
imply the definite need to treatment (6).
Aesthetic component of this index is
comprised of ten photographs and subjects
are asked to choose the similarity of their
teeth with any of the photographs. Those
who chose photographs of one to four do not
need the treatment or just need mild
interventions, grade five to seven are those
who are in intermediate level of orthodontic
treatment need and subjects with grade eight
to ten have the definite need to orthodontic
treatment (9, 10). The susceptibility to
develop malocclusion is also evaluated using
ROMA index. This index has five grades:
grade one has no need to treatment and is
considered normal. Grade 2 subjects have
mild abnormalities that need simple
orthodontic treatments. Subjects in grade 3
have the need to complex orthodontic
treatments due to the average orthodontic
problems (11). Subjects in grade four and
five have simultaneous orthodontic and
medical systemic problems and need a

mutual collaboration between orthodontists
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and physicians. Validity of this index has
been evaluated by Grippaudo (12).

Sample size was calculated based on
previous studies reporting the prevalence of
malocclusion in Kerman teenagers (70- 95%
in different studies) (13, 14).

540 subjects were chosen to be examined and
fill the questionnaire for the current study
using cluster sampling method. Ten schools
were randomly chosen and one class was
chosen from each school. The questionnaire
for parents’ opinion regarding the need they
felt for the orthodontic treatment of their
children and history of referring to a dentist
for orthodontic reasons was distributed
among the children. The parents were asked
to sign an informed consent for the examiner
to examine the teeth of their children.

COAS questionnaire was translated by the
corresponding author using help from a
professional English translator. Validity and
reliability of the questionnaire was evaluated
using expert opinion from ten orthodontists.
Croenbach’s alpha was calculated for the
COAS Persian version and parents’ opinion
questionnaire and was 95% and 97% for the
two questionnaires respectively.

Examination was performed by an
undergraduate student who was trained by
the corresponding author and photographs
were taken by him for the AC of IOTN

index. A total of 540 subjects (270 male, 270
female) were examined in the current study.
Dental occlusion was evaluated and
classified according to Anlge’s method
(15).Skeletal pattern of the face was
evaluated using profile view of the subjects.
Children were then asked questions regarding
their opinion about tooth and jaw system
health and face aesthetics using questions
derived from COAS questionnaire. General
explanations about orthodontics and brackets
were given to the subjects to help them
comprehend the questions.

Descriptive statistics, t-test, ANOVA and
post-hoc tests were used to analyze data.
SPSS v.21 (IBM, USA) was used to analyze
data. P<0.05 was considered statistically
significant.

[III] RESULTS

Subjects were from six grades of elementary
school within the 6-11 years old age range
(270 boys, 270 girls). The susceptibility to
develop malocclusion in the future is
demonstrated  according to = ROMA
questionnaire. 11.5% of the girls and 18.1%
of the boys were in ROMA grade one.
Students of the sixth (15.5%) and first grade
(14.5%) of the schools had the highest
chance to develop malocclusion according to

ROMA index in the boys and girls
respectively. Girls had a higher chance to
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develop malocclusion according to ROMA
index than the boys and this difference was
statistically significant (p<0.01).

Skeletal form of the face was evaluated in
subjects. 52.5% of  boys and 61.1% of
girls had a normal profile, 40% (boys) and
34.1% (girls) had a convex profile and 7.5%
(boys) and 4.8% girls) had a concave profile.
There was no significant difference between
Angle’s score of boys and girls (p>0.05).
Girls had a better skeletal pattern in
comparison to boys (p<0.05). 44.1% of boys’
parents and 39.6% of girls’ parents expressed
the need to orthodontic treatment for their
children and the difference between the two
groups was significant (p=0.02) but only
7.8% of boys’ parents and 8.5% of girls’
parents had referred to an orthodontist.
According to the AC component of IOTN,
the average score for girls and boys were
2.91 and 3.05 respectively. The difference
between two groups was not statistically
significant (p>0.05).

Results of dental health component of IOTN
were as follows: 43.3% of boys and 40.4% of
girls did not need any preventive treatment,
36.3% of boys and 31.8% of girls had an
intermediate need to treatment and 20.4% of
boys and 27.8% of girls had a definite need

to preventive treatment. There was no

significant difference between boys and girls
in DHC index value (p>0.05).

28.2% of boys and  35.9% of girls
expressed the need to orthodontic treatment.
A higher number of girls expressed the need
to orthodontic treatment according to COAS
(p=0.02).

significant difference between boys and girls

questionnaire There was no
in their expressed need to orthodontic
treatment (p>0.05).

[IV] DISCUSSION

According to the findings of the current
study, 68.9% of subjects had one type of
malocclusion at least. This finding is
consistent with moemenidanayi et al. study.
They demonstrated that 64.2% of students
had at least one type of malocclusion (16).
Sahafian (17) and Ramezanzadeh (18)
estimated the prevalence of malocclusion
about 95.3% and 32.6% for Mashhad and
Neishabur students respectively. Results of
the current study are not consistent with these
two studies. This might be due to the use of
difference indices and difference in sample
size. Another factor that might have
contributed to this difference is that subjects
of the mentioned studies were above 13 years
old and the prevalence of malocclusion was
demonstrated in adolescent and not child

population (17, 18).
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There was no significant difference in Angle
score betweenboys and girls. There was a
significant difference in skeletal form of the
face and girls had a better occlusion status in
comparison to boys, which is consistent with
Oshaghi et al. study in Shiraz (19). This
finding is also consistent with the studies of
Otuyemi et al. and Onyeaso et al. studies
which have demonstrated the same
prevalence of malocclusion (20, 21).
Findings of the current study demonstrated
that DHC had a weak correlation with the
treatment need expressed by parents, so that
a large number of subjects needing treatment
according to DHC expressed the need for
treatment, but a few portion of this
population were able to visit an orthodontist.
This was due to the fact that their parents
didn't feel any need for orthodontic treatment
for their children.

According to the AC of IOTN, most of the
subjects were in grade two of this component
and thus limited need for orthodontic
treatment. Jamilian et al. demonstrated that
76.5% of subjects didn't need any orthodontic
treatment, 15.2% needed intermediate
treatment and 8.3% were in definite need to
orthodontic treatment. These results are

consistent with our findings in the current

study (22).

Results of the DHC revealed that 41.8%
didn't need any treatment, 34.1% had
intermediate need to treatment and 24.1%
had definite need for treatment. Another
study performed in Kerman estimated the
latter prevalence about 35% which is higher
than the present study. This difference in the
percentage of subjects needing definitive
orthodontic treatment might be due to the
reduction in first molar extraction because of
improvement in socioeconomic status of the
population. Safavi et al. (23) demonstrated
that 20% of the subjects had the definite need
for treatment which is consistent with our
findings. In another study by Jamilian et al.
(22), 5.2- 7.4% had the definitive need to
orthodontic treatment.

Ucuncu et al. (2001) demonstrated that
38.8% of Turkish children needed
orthodontic treatment according to IOTN
(24). Findings of the current study are not
consistent with their study. This might be due
to the fact that we did not use radiographic
examination in our study. We suggest further
studies using radiographic diagnostic aids to
estimate the malocclusion in this specific
population.

Hossein-zadehnik et al. (25) demonstrated
that according to DHC , about half of the 12
years old students had the need to treatment

in Abadeh, Iran.
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The need to orthodontic treatment according
to AC was lower than that estimated using
DHC. This finding demonstrates that there is
a difference between the subjects’ perceived
occlusal status and what that is diagnosed by
the dentist as the need for correction.
Therefore, AC might not be an appropriate
index for screening purposes and DHC
would be a better screening choice.
Furthermore, it must be noted that subjects
evaluate the need to orthodontic treatment
based on the status of anterior teeth, while
DHC 1is founded on the overall occlusal
status evaluated by an expert.

COAS questionnaire findings were also of
interest. 62% of the subjects did not express
the need to orthodontic treatment and 68%
did not have the will to undergo an
orthodontic treatment. This is while only
41.8% of the subjects did not have the need
to orthodontic treatment according to DHC.
This inconsistency might be explained
through the fact that the subjects did not have
a proper perception of orthodontic treatment
and its goals.

Findings of the current study revealed that
there is no significant difference between
different genders in their expressed need to
orthodontic treatment, which is consistent
with the study of fayyazmonfared et al. (26).
On the other hand, in Mandallet al. study, the

demand has been reported to be higher in
boys and in another study by Wheeler et al. ,
girls had a higher expressed need to
treatment (4, 7). In the current study, both
boys and girls had a positive attitude towards
improving their appearance which might be
due to the fact that both groups have the
conception that a better appearance might
lead to more success in future.

The need to orthodontic treatment expressed
by parents and subjects were 41.8% and 38%
respectively which is consistent with
hosseyn-zadeh et al (25).

[V] CONCLUSION

Results of the current study demonstrated
that AC as an subjective method done by
patients might not be an appropriate
screening tool forassessing childrens' need to
orthodontic treatment in comparison to DHC
and Angle’s classification which are
objective methods conducted by a dentist.
Another important finding of the current
study is the fact that a few portion of the
subjects have referred to the orthodontists
despite the need to orthodontic treatment.
This might be considered as an alarm for the
health care policy makers, since this fact
might lead to an increased prevalence of
severe abnormalities that need complex and

costly treatments in the future. We suggest

that more services would be provided in
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university specialty clinics and more

treatment modalities be covered by insurance

companies to reduce the burden of future
treatments.

Future studies in specific populations such as

those with systemic diseases and lower

socioeconomic classes are recommended to
provide a more appropriate treatment
modality for those subjects.

Conlflict of interest and acknowledgement:

The authors declare no conflict of interest.

Funding for the current study was provided

by Kerman University of Medical Sciences.

REFERENCES
[1] Almeida ERd, Narvai PC, Frazao P,

Guedes-Pinto AC. Revised criteria

for the assessment and interpretation

of occlusal deviations in the
deciduous dentition: a public health
perspective. Cadernos de Satde
Publica. 2008;24(4):897-904.

[2] Manfredini D, Perinetti G, Guarda-
Nardini L. Dental malocclusion is
not related to temporomandibular
joint clicking: a logistic regression
analysis in a patient population. The
Angle Orthodontist.
2013;84(2):310-5.

[3] Gois EG, Vale MP, Paiva SM,
Abreu MH, Serra-Negra JM,

Pordeus 1A. Incidence of

[4]

5]

6]

[7]

malocclusion between primary and
mixed dentitions among Brazilian
children: a 5-year longitudinal
study. The Angle Orthodontist.
2011;82(3):495-500.

Mandall N, McCord J, Blinkhorn A,
Worthington H, O'Brien K.

Perceived aesthetic impact of
malocclusion and  oral  self-
perceptions in 14-15-year-old Asian
and Caucasian children in greater
Manchester. The European Journal
of Orthodontics. 2000;22(2):175-83.
Reichmuth M, Greene KA, Orsini
MG, Cisneros GJ, King GJ, Kiyak
HA. Occlusal perceptions of

children seeking orthodontic
treatment: impact of ethnicity and
American

socioeconomic  status.

Journal of  Orthodontics and
Dentofacial

2005;128(5):575-82.
Burden DJ, Pine CM, Burnside G.

Modified IOTN: an orthodontic

Orthopedics.

treatment need index for use in oral

health surveys. Community
dentistry and oral epidemiology.
2001;29(3):220-5.
Wheeler TT, McGorray SP,
Yurkiewicz L, Keeling SD, King

GJ. Orthodontic treatment demand

IJBPAS, August, 2016, 5(8)

2015



Shahin Bayani et al

Research Article

8]

9]

[10]

[11]

[12]

and need in third and fourth grade
schoolchildren. American Journal of
Orthodontics  and  Dentofacial
Orthopedics. 1994;106(1):22-33.

Zhou Y, Higg U, Rabie A.
Concerns and motivations of
skeletal Class III patients receiving
orthodontic-surgical correction. The
International ~ journal of adult
orthodontics  and
surgery. 2000;16(1):7-17.

Jenny J, Cons NC. Comparing and

orthognathic

contrasting two orthodontic indices,
the Index of Orthodontic Treatment
Need and the Dental Aesthetic
Journal  of

Index.  American

Orthodontics  and  Dentofacial
Orthopedics. 1996;110(4):410-6..
Bernabé E, Flores-Mir C.
Orthodontic  treatment need in
Peruvian young adults evaluated
through dental aesthetic index. The
Angle Orthodontist.
2006;76(3):417-21.

Grippaudo C, Paolantonio E, Deli R,
La Torre G. Orthodontic treatment
need in the Italian child population.
European Journal of Paediatric
Dentistry. 2008;9(2):71.

Grippaudo C, Paolantonio E, Deli R,

La Torre G. Validation of the Risk

[13]

[14]

[15]

[16]

Of  Malocclusion  Assessment
(ROMA) index. European journal of
paediatric dentistry: official journal
of European Academy of Paediatric
Dentistry. 2007;8(3):136-42.

R, Oliva B, Macri LA,

Clementini M, De Vito E, Nicolotti

Devi

N, et al. The impact of social
context on the perception of dental
appearance in 8-9 years old
children. Italian Journal of Public
Health. 2012;6(2).

Grippaudo C, Paolantonio EG, La
Torre G, Gualano MR, Oliva B, Deli
R. Comparing orthodontic treatment
need indexes. Italian Journal of
Public Health. 2012;5(3).

Basha S, Mohamed RN, Swamy HS,
Parameshwarappa P.  Untreated

Gross Dental Malocclusion in
Adolescents: Psychological Impact
and Effect on Academic

Performance in School. Oral health

& preventive dentistry.
2016;14(1):63-9.
Momeni Danaei S, Fijan S,

Mohammadi N, Soleimanzadeh R.
Assessment of the Reliability and
Validity of the Farsi Translation of
the “Orthognathic Quality of Life

Questionnaire” in 10-14 Year-Olds

IJBPAS, August, 2016, 5(8)

2016



Shahin Bayani et al

Research Article

[17]

[18]

[19]

in Shiraz. Journal of Islamic Dental
Association of Iran. 2013;25(4):322-
8.

Ebrahimi SF, Shadman N,
Abrishami A. Effect of ferric sulfate
contamination on the bonding
effectiveness of etch-and-rinse and
self etch adhesives to superficial
dentin. J Conserv Dent 2013; 16(2):
126-30.

Ramezanzadeh B, HOSSEINI SH.
EVALUATION OF
PREVALENCE OF DENTAL
MALOCCLUSION IN STUDENTS
OF JUNIOR HIGH SCHOOL
STUDENTS IN THE CITY OF
NEISHABOUR IN YEAR 2002-
2003. 2005.

Oshagh M, Ghaderi F, Pakshir H,
Baghmollai A. Prevalence of
malocclusions in school-age
children attending the orthodontics
department of Shiraz University of
Medical

Sciences/Prévalence des

malocclusions chez les enfants d'age

[20]

[21]

[22]

scolaire en consultation dans le
service d'orthodontie de 1'Université

des Sciences médicales de Shiraz

(République  islamique  d'Iran).
Eastern =~ Mediterranean ~ Health
Journal. 2010;16(12):1245.

Otuyemi OD, Ogunyinka A,

Dosumu O, Cons NC, Jenny J.
Malocclusion  and  orthodontic
treatment need of secondary school
students in Nigeria according to the
index (DAI).

dental aesthetic

International dental
1999;49(4):203-10

Onyeaso  CO.

journal.

Prevalence  of
malocclusion among adolescents in
Ibadan, Nigeria. American Journal
of Orthodontics and Dentofacial
Orthopedics. 2004;126(5):604-7.

Jamilian A, Toliat M, Etezad S.
Prevalence of malocclusion and
index of orthodontic treatment need

in children in Tehran. Oral health &
preventive dentistry. 2010;8(4):339.

IJBPAS, August, 2016, 5(8)

2017



