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INTRODUCTION 
 
Malocclusion is one of the most common dental 
problems observed apart from dental caries, gingival 
disease and dental fluorosis.1 A malocclusion is 
defined as an irregularity of the teeth or an 
abnormal relationship of the dental arches beyond 
the range of what is accepted as normal.2 This 
condition may lead to distorted facial appearance, 
limited masticatory function, increased risk of 
dental trauma, and compromise the quality of life.3  
There are two common ways to classify 
malocclusion; Angle classification and British 
Standard Institute (BSI) classification. Angle’s 
classification; using the occlusal relationship of the 
permanent first molar and the malocclusion can be 
divided into three classifications; Class I, Class II and 
Class III malocclusion. British Standard Institute 
Classification (1983) determines the types of 
malocclusion by looking at the relationship of the 

lower incisor occlusion onto the palatal surface of 
upper incisors.4 This incisor classification has three 
categories of Class I, Class II and Class III. Class II 
malocclusion can be further divided into Class II 
division I (II/1) and Class II division II (II/2).5 BSI was 
considered to be more reliable than Angle’s 
classification because the posterior teeth did not 
influence and in conflict with the incisor occlusion 
type.6 Hence, in this research, BSI was used as BSI 
was seen to be more valid than Angle’s in 
representing patient’s malocclusion. 
 
The occurrence of different types of malocclusions 
varies according to geographical location. For 
instance, investigation of malocclusion pattern in 
125 patients attending Department of Orthodontics 
of BVU  Dental College and Hospital in Sangli, India 
reported that the commonest type of malocclusion 
was Angle’s class II which was seen in 60 (48%) of 
patients.7 On the other hand, the prevalence of 
malocclusion in the Hungarian population found that 
a Class I occlusion was 52.8 % of the subjects.8 
There was a significantly higher prevalence of Class 
III occlusion among the Chinese and Malays as 
compared to the Indians in a study done in 
Malaysia.9 Additionally, the demands for the 
treatment of malocclusion diversify with social and 
cultural conditions.10 Differences in the age range of 
the populations studied, ethnicity, and the number 
of subjects examined could explain some of the 
variations.11  
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International Islamic University Malaysia (IIUM) 
Orthodontic Specialist Clinic in Kuantan Campus is 
located in the state of Pahang and offers 
orthodontic treatment to the patients covering 
mainly the state of Pahang and south of 
Terengganu. The number of orthodontic cases has 
increased year by year since the orthodontic 
specialist clinic was first established in the year 
2009. It is important to study the demography of the 
patients seen and treated, to further understand the 
pool of patients, types of malocclusions and 
treatment given. These facts can be further utilized 
in management and clinical planning. Therefore, the 
aim of this research was to establish a baseline for 
demography of orthodontic patients seen in IIUM 
Orthodontic Specialist Clinic and to analyse types of 
malocclusion and treatment given.  Additionally, the 
interrelationship between age and gender with 
types of malocclusion and treatment given also 
analysed. The database of the current research will 
also provide significant information to facilitate 
future research. 
 
MATERIALS AND METHODS 
 
This research was a retrospective study of all 
orthodontic patients treated by specialists at 
Orthodontic Specialist Clinic, Kulliyyah of Dentistry, 
IIUM from May 2009 until December 2014.         
Ethical approval was obtained from IIUM Research       
Ethics Committee (IREC) (reference number: 
IIUM/305/14/11/2/IREC 314). All the patients’ 
details (secondary data) were retrieved namely from 
the waiting list “Logbook”, fixed appliance list, 
patients’ folders, Planmeca Romexis® software, and 
Amaryllis or PearlDental database. All orthodontic 
study models were examined. Those who met the 
inclusion criteria, mainly; patients with complete 
data on age, gender, race, malocclusion and 
treatment types were recruited. The incisor 
classification using the British Standard Institute 
(BSI) incisor classification (Table 1) were obtained 
and placed in the study protocol form. Exclusion 
criteria include broken study models and incomplete 
information. A total of 770 study models were 
retrieved. However, only 560 patients or study 
models that fulfilled the inclusion criteria were used 
for further analysis. Training on malocclusions 
classification with specialists was done and 
subsequently inter-examiner calibration was carried 
out on 10 study models to achieve a synchronized 
agreement between the two examiners. Kappa value 
for the incisor relationship was 1.00 indicating 
almost perfect agreement between the two 
examiners.12  
 
RESULTS 
 
Statistical analysis 
The data was analysed using the SPSS (version 23.0). 
Descriptive analysis was done to determine the 
patients’ profile. Simple linear regression and 
multivariate regression analysis were used to assess 
the total effects of patients with malocclusion and 
treatment received at IIUM Dental Clinic,  

Incisor  
relationship 

Definition 

Class I The lower incisor edges occlude with 
or lie immediately below the        
cingulum plateau of the upper       
central incisors. 

Class II The lower incisor edges lie posterior 
to the cingulum plateau of the upper 
incisors. There are two  subdivisions 
of this category: 

  Division 1 The upper central incisors are       
proclined or of average inclination 
and there is an increase in overjet. 

  Division 2 The upper central incisors are       
retroclined, the overjet is usually 
minimal or may be increased. 

Class III The lower incisor edges lie anterior to 
the cingulum plateau of the upper 
incisors, the overjet is reduced or 
reversed. 

Table I: The BSI incisor classification (British Standard 
4492)  

Profiles   n=560 %* 

 Gender 

            Male 

            Female 

Age (years) 

            0-6 

            7-12 

            13-17 

            ≥18 

Race 

            Malay 

            Chinese 

            Indian 

            Others 

  

157 

  

28.0 

403 72.0 

    

0 0 

96 17.1 

313 55.9 

151 27.0 

    
508 90.7 

32 5.7 

10 1.8 

10 1.8 

Table II: Demographic profile of the orthodontic patients 
attending IIUM Dental Clinic from May 2009-December 
2014 

*standardized to the nearest 0.1% 

Incisor classification n=560 %* 

   Class I 144 25.7% 

   Class II 

                Division 1 

  

183 

  

32.7% 

                Division 2 42 7.5% 

   Class III 191 34.1% 

Table III: Distribution of Malocclusion cases Classified 
according to BSI Incisor Classification, n=560  

*standardized to the nearest 0.1% 

taking interactions between demographics pattern 
into account. Results were considered significant 
when p<0.05.  
 
The demographics of the patients is shown in Table 
2 whilst Table 3 shows the distribution of 
malocclusion and Figure 1 shows the treatment type 
received.  



109 

Volume 16 Number 2, Dec 2017 

Figure 1: Distribution of types of treatments received by orthodontic patients in IIUM Dental Clinic, 
n=560. Abbreviation: FA: Fixed Appliances; RA: Removable Appliances; Cn: Consultation; FnA:       
Functional Appliances 
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Figure 2: A draft model relationship of indications (patient’s background), mediators (type of        
malocclusion) and outcome (dental treatment) 

Conceptual framework was used to validate the 
relationship between demographic factors, type of 
malocclusion and their dental treatment. n There 
was no significant association between race and 
type of malocclusion and treatment received as 
shown in Figure thus it was eliminated from the 
model framework (Figure 3).  
 
Results from the regression analysis (Table 4) 
showed that there was significant relationship 
between age and gender towards types of 
malocclusion and treatment received However, 
there was no significant relationship between types 
of malocclusion and treatment received. 
Interestingly, there was significant relationship of 
between age and gender towards types of treatment 
mediated by the types of malocclusion.  
 
DISCUSSION 
Many studies have been published regarding the 
demographic of orthodontic patients in various 
orthodontic practice sites such as in Pakistan, 

United States and Tanzania and also studies that 
look at the distribution of malocclusion in various 
populations.13-17 However, there was a very limited 
data in this area specifically for Malaysian 
population. The findings from this research will add 
on to the pool of knowledge gathered from other 
studies that have been carried out in Malaysia. 9, 18-20 

Malaysian population is multi-races, which consist of 
Malay, Chinese, Indian and others. The 2010 
Population and Housing Census of Malaysia (Census 
2010) reported that Pahang, with 1.5 million in 
population consist of 79% Bumiputra, 16.2% Chinese 
and 4.4% Indian. This fact was reflected in our 
study, as Malays was the most frequent (90.7%) 
attender of IIUM Orthodontic Specialist Clinic which 
was also supported by other study.20 Similar to 
previous studies, the current study showed no 
significant relationship between race and 
malocclusion types although a survey reported that 
the Chinese and Malay had almost similar 
distribution of the different types of occlusion.9  
Findings from this research showed that 55.9% of 
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the orthodontic patients were between the ages of 
13 to 17 years old which is consistent with other 
studies.13,18,19 It shows that majority of patients 
were in the age range where their main concern is 
their appearance and social acceptance.21 This is 
also deemed to be the best timing to treat 
malocclusions with fixed appliances as most patients 
are in permanent dentition and significant changes 
that occurred during the adolescent growth spurt 
will greatly affects the stability of the result after 
orthodontic treatment.22 From this research, 

Model hypothesis (H) 
R2 

value 
ANOVA 
F value 

P value* 

relationship of age and 
gender towards         
treatments’ types 

0.018 5.l39 0.006 

relationship of age and 
gender  towards       
malocclusions’ types 

0.013 3.539 0.030 

relationship of        
malocclusion   towards 
treatments’ types 

0.004 2.337 0.127 

relationship of age and 
gender   towards       
malocclusions’ and 
treatments’ types 

0.018 5.139 0.006 

Table IV: Regression analysis majority of the patients were females which is 
consistent with other studies.13,17,19,23 This may 
suggests a greater tendency of women seeking 
orthodontic treatment.24-26 This research also 
showed that the relationship between gender and 
type of malocclusion was not significant and this 
was also reported by other study.27 Our findings 
found that majority were Class III malocclusion type 
and this is in agreement with other studies.28, 29  
 
Looking at the treatment type, Fixed Appliance (FA) 
was indicated if accurate tooth movements were 
needed but FA was not as efficient as functional 
appliances (FnA) or removable appliances (RA) in 
moving blocks of teeth. FnA make use of the timing 
of growth and tooth eruption in treating 
malocclusion. Meanwhile, RA works alone or used as 
an adjunct or assistant prior to the treatment that 
needed FA. Each type of treatments has their own 
indication. In designing the suitable treatment for 
the patient, there is no rigid or specific treatment 
outlined for each type of malocclusion. Treatment 
depends on various factors such as stage of dental 
development, growth expectations, patient’s 
cooperation and others.30 In this study, FA was the 
most frequent treatment received and this is in 
concurrence with other study.13 

 

Age 

Types of Treatment 

Gender 

Types of              

Malocclusion 

Figure 3: Significant Model Hypothesis of SEM 
Legends: 
                    : Significant relationship 
                    : Insignificant relationship 
                    : Interrelationship 

CONCLUSIONS 
 
In summary, our study revealed that the majority of 
the patients that seek orthodontics treatment at 
IIUM Orthodontic Specialist Clinic age range were 13-
17 years old, female, with Class III malocclusions. 
Results also showed that Malay was the dominant 
race and Fixed Appliances was the most popular 
choice of treatment. Interestingly, the analysis 
obtained from this study concluded that age and 
gender had significant effect towards types of 
treatment mediated by the types of malocclusion. 

Data obtained will be beneficial for literature, 
future dental management and clinical planning.  
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