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ABSTRACT

Background: The dental health component (DHC) is used to assess different malocclusions by evaluating the number of teeth, 
overjet, overbite and contact points of each tooth. This index is subjectively influenced by socioeconomic factors. Purpose: This study 
aimed to determine the overview of the socioeconomic status and orthodontic treatment need based on the DHC of State 15 Medan 
Junior High School students. Methods: This study represented a descriptive research featuring cross-sectional design. The subjects of 
this study consisted of 100 high school students. This study was conducted by making dental impressions and distributing questionnaires. 
Data analysis was conducted with SPSS 17.0 software using a descriptive statistical test and presented in a distribution and frequency 
table. Results: 89% of subjects demonstrated DHC levels of 1-2. 66.3% of subjects with parents of secondary education level had DHC 
grades 1-2, followed by 31.5% with parents of higher education level and 2.2% with parents of basic education level. The majority 
of subjects with DHC grades 1-2 had parents occupying class 2 jobs and the lowest number of students had parents holding class 4 
jobs. The majority of the subjects with DHC grades 1-2 (77.5%) were of low income parents. Conclusion: The largest distribution of 
orthodontic treatment need based on DHC among students of State 15 Junior High School occurred at levels 1-2 which either required 
or did not require minor orthodontic treatment. The majority of the students with DHC grades 1-2 have parents of secondary education 
level, a class 2 job and a low monthly income.
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INTRODUCTION

Malocclusion is defined as the deviation of tooth 
position beyond the normal jaw arch1 whose prevalence 
varies worldwide. Based on a 2013 Indonesian National 
Health Research report, 14 provinces record oral health 
problems (24.9%) and the prevalence of malocclusion 
in Indonesia remains high, at approximately 80% of the 
population.2 Based on research conducted by Wijayanti 
et al.3 the prevalence of malocclusion among 12-14 year 
olds attending junior high schools in Jakarta was 83.3%, 
making it the third most frequent oral and dental problem 
after tooth caries and periodontal disease. The results of 
the study showed that most young children experienced 
malocclusion due to a lack of awareness of dental treatment 

and bad habits such as thumb sucking and lip biting. 
Therefore, efforts should be made to curb the incidence 
rate by means of, among other approaches, early detection 
and prevention of malocclusion.3,4

The severity of malocclusion will have an impact on 
oral function, occurrence of periodontal diseases and facial 
aesthetics.5 Reviews of psychological studies suggest that 
malocclusions affecting physical appearance may have 
an unfavorable impact on the psychological development 
of adolescents.6 Adolescence is an important stage in the 
life of any individual because it is the transitional period 
from childhood to adulthood, whereby physical, mental 
and psychosocial changes rapidly affect various aspects 
of life.7 The need for orthodontic treatment is not only 
influenced by objective research, but also by subjective 
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judgment of aesthetics, sociocultural and socioeconomic 
factors.8 According to Rahayu,9 socioeconomics constitute 
a combination of education, employment and income. 
The research conducted by Oley et al.5 suggests that 
socioeconomic status affects the need for orthodontic 
treatment. Parents of high socioeconomic status have a 
more elevated level of awareness and therefore prioritize 
regular visits to the dentist, whereas parents of lower 
socioeconomic standing lack the economic means to afford 
dental treatment.5

The index of orthodontic treatment need (IOTN) had 
been internationally accepted and judged to be valid, 
reliable and easy to use. The index of orthodontic treatment 
consists of two components, the aesthetic component (AC) 
and the dental health component (DHC).10,11 The latter is 
used to objectively assess multiple malocclusions using 

hypodontia, overjet, crossbite, contact point and overbite 
measurements. DHC consists of a malocclusion severity 
scoring system, whereby a score of 1-2 indicates the need 
for mild orthodontic treatment or no treatment. A score of 
3 indicates the need for borderline or moderate treatment 
and a score of 4-5 indicates the need for utmost care (Table 
1).8,11–13 

The study by Oley et al5 involving 390 Tondano State 3 
Junior High School students showed that, based on the DHC, 
51.56% did not require treatment, 35.94% needed mild care 
and 12.5% were in desperate need of treatment. This high 
level of awareness about the desirability of visiting a dentist 
stems from the higher socioeconomic status of the students.5 
In addition, a study by Badran et al.14 of 550 13-17 year old 
students in four public and private schools in Amman using 
IOTN confirmed 17.1% of children of low socioeconomic 

Table 1. Dental health components of the IOTN.13

Grade 1 (None)
Extremely minor malocclusions including contact point displacements less than 1 mm.1.

Grade 2 (Mild treatment need)
Increased overjet greater than 3.5mm, but less than or equal to 6mm with competent lips.2.a
Reverse overjet greater than 0 mm but less than or equal to 1 mm.2.b
Anterior or posterior crossbites with less than or equal to 1mm discrepancy between the retruded contact and intercuspal2.c
positions.
Contact point displacements greater than 1mm, but less than or equal to 2mm.2.d
Anterior or posterior open bite greater than 1mm, but less than or equal to 2mm.2.e
Increased overbite greater than or equal to 3.5mm without gingival contact.2.f
Pre-normal or post-normal occlusions with no other anomalies (includes up to half a unit discrepancy).2.g

Grade 3 (borderline/ moderate treatment need)
Increased overjet greater than 3.5mm but less than or equal to 6mm with incompetent lips.3.a
Reverse overjet greater than 1mm,but less than or equal to 3.5mm.3.b
Anterior or posterior crossbites with greater than 1mm but less than or equal to 2mm discrepancy between retruded contact3.c
position and intercuspal position.
Contact point displacements greater than 2mm, but less than or equal to 4mm.3.d
Lateral or anterior open bite greater than 2 mm,but less than or equal to 4mm.3.e
Deep overbite complete on gingival or palatal tissues, but without trauma.3.f

Grade 4 (Great need of treatment)
Increased overjet greater than 6mm, but less than or equal to 9mm.4.a
Reverse overjet greater than 3.5mm with no masticatory or speech difficulties.4.b
Anterior or posterior crossbites with greater than 2mm discrepancy4.c
Severe contact point displacements greater than 4mm.4.d
Extreme lateral or anterior open bite greater than 4mm.4.e
Increased and completed overbite with gingival or palatal trauma.4.f
Less extensive hypodontia requiring pre-restorative orthodontic or orthodontic space closure to obviate the need for4.h
prosthesis.

4.l Posterior lingual crossbite with no functional occlusal contact in one or both buccal segments.
4.m Reverse overjet greater than 1mm but less than 3.5mm with reported masticatory or speech difficulties.
4.x Presence of supernumerary teeth.

Grade 5 (Great need of treatment)
Increased overjet greater than 9mm5.a
Extensive hypodontia with restorative implications (more than one tooth missing in any quadrant) requiring pre-restorative5.h
orthodontics.
Impeded eruption of teeth (except for third molars) due to crowding, displacement, the presence of supernumerary teeth,5.i
retained deciduous teeth and any pathological cause.
Reverse overjet greater than 3.5 mm with reported masticatory or speech difficulties.5.m
Defects of cleft lip and palate and other craniofacial anomalies.5.p
Submerged deciduous teeth.5.s
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status as having no malocclusion or requiring only mild 
care, whereas 20.3% desperately needed care. In contrast, 
8.3% of children of high socioeconomic status presented no 
malocclusions or required only mild treatment, while 5.9% 
were in great need of care.14

The lack of research into the level of orthodontic 
treatment need based on the dental health component (DHC) 
and socioeconomic status in Medan interests researchers in 
determining an overview of the socioeconomic status and 
level of DHC-related orthodontic treatment need based 
among students of State 15 Junior High School, Medan.

MATERIALS AND METHODS

This study constituted descriptive research featuring a 
cross-sectional design. A total of 100 students of State 15 
Junior High School in Medan were selected as subjects of 
this research with a minimum sample size of 87, determined 
by using a categorical descriptive formula. The institution 
selected constituted a public school whose students were 
drawn from various socioeconomic backgrounds. This study 
was conducted from September 2016 to February 2017. A 
simple random sampling method was employed whereby 
subjects were indiscriminately selected to participate in 
this study with the estimated sample size being calculated 
using an approximated proportion of the population. Prior to 
initiation of this research, ethical approval was obtained from 
the University of North Sumatera Health Research Ethics 
Committee (76/270217/KEPK FK USU-RSUP HAM/2017). 
The inclusion criteria were as follows: 15-17-year old State 
15 Junior High School male and female students, willing to 
participate as research subjects, with no history of requiring 
orthodontic treatment and possessing complete dentition 
(excluding the third molars). Students suffering dental decay, 
with a previous history of orthodontic treatment or who 
were currently undergoing it or who presented observable 
asymmetry of the jaw were excluded from this research. 
The rejection criteria applied to subjects during this study 
included: ill-health, inability to attend school and interrupted 
study.

All subjects were informed that the provision of written 
informed consent would ensure their inclusion in this 
study. Data on the socioeconomic status of each consenting 
respondent was obtained by means of a questionnaire 
containing open-ended items. The intraoral condition 
of each subject was examined to verify the presence of 
decay and malocclusions before dental impressions were 
taken using normal-setting alginate (Hygedent, Inc., 
Beijing, China). Dental stone type III (Heraeus-Kulzer 
GmbH, Hanau, Germany) was immediately poured into 
the dental impressions to obtain the study model (Figure 
1). Assessment of the need for orthodontic treatment was 
conducted by measurement of the study model applying the 
examination criteria of overjet, overbite, crossbite, contact 
point shift and hypodontia. Repeated measurements were 
taken by inter-operators (H.F.L. and H.P.L.) to confirm 
the measurement results and reduce bias. Furthermore, 
the results were later classified according to the level of 
orthodontic treatment need based on DHC.12,14 All statistical 
analysis was performed with the Statistical Package for the 
Social Sciences (SPSS), version 17.0 (SPSS, Inc., Chicago, 
IL, USA) using the descriptive statistical test and presented 
in a distribution and frequency table.

RESULTS

The results showed that majority of the subjects did 
not require orthodontic treatment (DHC grades 1-2), with 
only a handful of students in desperate need of it (DHC 
grades 4-5) (Figure 2). The recording of the highest level of 
parental education and orthodontic treatment requirements 
of students based on DHC showed that a majority of 
those with DHC grades 1-2 had parents with a secondary 
education. For DHC grade 3, some subjects had ones with 
a secondary education, whereas some subjects had parents 
with a higher education. As for DHC grades 4-5, most of 
the students have ones who progressed to higher education. 
(Figure 3).

Orthodontic treatment needs based on DHC

Figure 2. Distribution of orthodontic treatment needs based on 
DHC.Figure 1. Clinical malocclusion as observed from the study 

model.
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The results of parental employment level and orthodontic 
treatment need based on the DHC of students showed that a 
majority of the subjects with DHC grades 1-2 had parents 
with a class 2 job, while the lowest number of students 
had ones occupying a class 4 job. For DHC grade 3, most 
subjects have parents with class 2 jobs. As for DHC grades 
4-5, a majority of the subjects have ones also holding a 
class 2 job (Figure 4).

The results for the monthly parental income of State 15 
Junior High School students and the orthodontic treatment 
need based on DHC showed that a majority of the subjects 
with DHC grades 1-2 had low income parents and the 
lowest percentage were those with high income parents 
. For DHC grade 3, a large number of subjects had low 
income parents. As for DHC grades 4-5, all subjects had 
low income parents (Figure 5).

DISCUSSION

The dental health component (DHC) is an index that 
objectively assesses malocclusions using overjet, overbite, 
crossbite, contact point shift and hypodontia.9 DHC is used 
to record the worst features of malocclusion that affect long-
term dental function and health.1,15 The results of this study 
are in line with those of the research conducted at Theodorus 
Kotamobagu Catholic Junior High School which showed 

that 112 students (85.3%) required minor orthodontic 
treatment, 19 students (13.3%) needed moderate care and 
two students (1.4%) were in urgent need of treatment.6 
Research conducted on 15-17 year old adolescents 
showed that 33 students (51.56%) required no or only 
minor treatment, 23 students (35.94%) needed moderate 
care and 8 students (12.5%) were in desperate need of 
attention.5 Adolescents possess a higher level of awareness 
of their physical appearance and are, consequently, more 
self-conscious about dental malocclusions.5,16 Contrasting 
results were produced by a study conducted on 61 students 
in State 1 Tareran Junior High School. Among 13-14 year-
old students, there were 10 students (16.39%) who required 
no or only minor treatment, 11 students (18.04%) were 
slightly in need of care, while 40 students (65.57%) were in 
dire need of it.12 This proves that the use of different indices 
or indicators may yield contrasting results. Moreover, there 
were differences in the characteristics of each population 
and race.3

The level of education is determined by the duration of 
formal schooling which, according to Indonesian Law No.20 
of 2003, consists of basic education, secondary education 
and higher education. Basic education is delivered at pre-
school and middle schools, whereas secondary education 
is provided by junior and senior high schools. Higher or 
tertiary education consists of diploma, bachelor, masters, 
specialist and doctoral-level qualifications obtainable 
through a university.17 The results of this study failed 
to definitively prove that the higher the level of formal 
education, the superior the knowledge and attitude towards 
a healthy lifestyle that might be gained.8,18,19 It is also 
possible that the occurrence of malocclusion is strongly 
influenced by genetic and environmental factors. 3

According to Barker’s job classification, there are 
five job classes: class 1 consists of professions such 
as doctor, prosecutor, architect, notary amongst others 
requiring a higher education; class 2 are careers accessed 
by possession of a medium-level education including: civil 
servant, private employee and teacher ; class 3 included 
those occupations necessitating only a basic education, 
for example drivers, security guards, tailors and craftsmen, 
class 4 were those requiring no basic education such as labor 

Figure 3. Distribution of parental education and orthodontic 
treatment needs based on DHC.

Figure 4. Distribution of parental job class and orthodontic 
treatment needs based on DHC.

Figure 5. Distribution of parental income per month and 
orthodontic treatment needs based on DHC.
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workers and domestic workers, while class 5 consisting 
of the unemployed.14 The highest percentage of students 
requiring either no or only minor orthodontic treatment 
(68.5%) had parents with class 2 jobs. These results were 
due to children from higher socioeconomic groups possibly 
expressing higher demands for orthodontic treatment and 
their parents possessing greater oral and dental hygiene 
awareness and concern for their health.14,18 However, the 
majority of subjects with a moderate or desperate need 
for orthodontic treatment had parents occupying class 2 
jobs. This was probably due to some parents being unable 
to monitor the dietary habits of their children because 
of hectic work schedules culminating in nutritional 
deficiency.19 This would, in turn, result in underdeveloped 
dentofacial structures, leading to either dental or skeletal 
malocclusion.20

For the purposes of this study, income levels were 
determined according to the monthly family income. Susi 
et al.21 define family income as the money earned by 
parents (either individually or combined) from various daily 
economic activities. In this study, based on feedback from 
subjects, the range of parental income was divided into 
three categories: less than 6.5 million rupiah, between 6.5 
and 13 million rupiah and in excess of 13 million rupiah. 
Although the majority of students with low income parents 
had a minor need for orthodontic treatment, all subjects with 
high income parents shared this level of need. As with the 
results of previous studies,22 no significant associations 
were found between parental wage levels and malocclusion 
as genetic and environmental factors can affect children 
regardless of social class. It is also important to note that 
all subjects in desperate need of orthodontic treatment had 
low income parents. This was probably due to the higher 
caries rate among students with such parents resulting 
in premature loss, molar tooth drifting and crowding. 
Conversely, high income parents were able to afford dental 
treatment and prevent further tooth decay in their children 
by having them visit the dentist at an younger age.23 The 
prevalence of malocclusions requiring minor treatment 
or none was the largest group, but it did not include the 
presence of dental anomalies such as crowding, crossbite 
or supernumerary teeth.24

It was concluded that the largest distribution of 
orthodontic treatment need based on DHC among students 
of State 15 Junior High School was at levels 1-2. These 
individuals either required minor or no orthodontic 
treatment. The majority of the students with DHC levels 
1-2 have parents with a secondary education level, a class 
2 occupation and a low monthly income.
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