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Abstract 
      The objective of the study was to find the relationship among patients’ perception of 
malocclusion, quality of life, and orthodontic treatment need. A total of 128 orthodontic patients 
participated in this study. Patients were interviewed by using Index of Orthodontic Treatment Need 
Aesthetic Component (IOTN_AC) and Oral Impacts on Daily Performance (OIDP) in order to 
determine their perspectives. For orthodontists’ examination, a dental model was analyzed and 
measured by Dental Aesthetic Index (DAI). ANOVA and Pearson correlation were used to find the 
relationship of patients’ perception of malocclusion, quality of life, and malocclusion measure by 
dentist. The result shows there was a relationship between the degree of orthodontic treatment 
need with DAI. In terms of malocclusion related quality of life, malocclusion affected participants the 
most by getting embarrassed when they smile, followed by difficulty in cleaning their teeth, and 
avoiding social interaction, respectively. In conclusion, the study shows the relationship between 
the degree of orthodontic treatment need from patients’ perception on malocclusion (IOTN_AC) and 
DAI. This finding emphasizes that IOTN_AC and DAI are alternative tools for evaluating the severity 
of malocclusion and reflect the degree of orthodontic treatment need. 
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 Introduction 
 

Malocclusion is a public health concern 
with high prevalence in different populations, 
causing physical and psychological implications, 
influencing oral health-related quality of life. The 
impact of malocclusion on both individuals and 
populations has been explored extensively. 
Malocclusion could be one of the factors 
influencing many dental diseases such as an 
increase in caries and periodontal disease.1,2 
Further attributes of oral health are (1) It is a 
fundamental component of health, physical, and 
mental well-being. It exists along a continuum 
influenced by the values and attitudes of people 
and communities. (2) It reflects the physiological, 
social, and psychological attributes that are 
essential to the quality of life. (3) It is influenced 

by the person’s changing experiences, 
perceptions, expectations, and ability to adapt to 
circumstances.3, 4 The definition acknowledges 
the multifaceted nature and attributes of oral 
health that are beyond the oral cavity. 

Orthodontists have developed a number 
of measures or indices to assess the severity of a 
malocclusion, the need for treatment, the 
perceived complexity of treatment, and the 
quality of the result. These are usually based on 
assessing relevant occlusal features as defined 
by the profession either clinically or from a set of 
study models. A major limitation of this approach 
is that it fails to take into account the way people 
really feel and therefore does not correspond to 
broader concepts of health and needs.5 In 
overcoming this shortcoming, research has 
focused on finding the relationship by using 
previous measures which are Oral Impacts on 
Daily Performances (OIDP), and Index of 
Orthodontic Treatment Need Aesthetic 
Component (IOTN_AC) compared with Dental 
Aesthetic Index (DAI) in order to find out the 
relationship of malocclusion impact on oral 
health-related quality of life (OHRQoL). 
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Oral Health and Quality of Life Measures 
 Condition-specific measures have 
advantages over generic measures such as 
being clinically sensible, more responsive, and 
more acceptable to patients as they cover only 
relevant areas, the research tool usually shorter 
than generic measures. Specific measures are 
designed for use in clinical situations. A narrow 
focus potentially allows researchers to determine 
significant  relationships between symptoms and 
changes in health.1 
 Sheiham developed Oral Impacts on Daily 
Performance (OIDP) as a condition-specific 
measure of  OHRQoL.6 Eight questions were 
used to measure the impact of the oral cavity on 
daily life: three reflecting the physical dimensions 
(eating, speaking, cleaning teeth); three reflecting 
the psychological dimensions (resting plus to 
sleep, to maintain a normal mood, to smile 
without embarrassment to others who saw teeth), 
and two are social dimensions (work, hanging out 
with people). 

Malocclusion Measures in Orthodontics 
Malocclusion is a disorder from multiple 

factors such as skeletal and dental growth 
disturbances, genetic influence, etc. Major 
benefits of orthodontic treatment are 
improvement in physical function, prevention of 
tissue damage, improved aesthetics, and 
psychosocial well-being.7 
 

 
Figure 1. The Aesthetic Component (AC) of 
IOTN. 

According to orthodontic treatment, most 
research tools were developed to help 
orthodontists evaluate conditions of the patients 
and develop treatment plans (e.g., IOTN_AC, 
Index of Orthodontic Treatment Need Dental 
Health Component (IOTN_DHC). Several 
indexes are used by dentists or dental hygienists 
for malocclusion registration to evaluate severity 
levels and orthodontic treatment needs. 
IOTN_AC is an orthodontic index based on 
socially defined aesthetic standards which 
patients can self-evaluate.8 This approach can 
reflect people's perception of the attractiveness 
of their teeth by showing ten photos of teeth 
(Figure 1). 

Index of orthodontic treatment need 
aesthetic component can be interpreted into 
three degrees of orthodontic treatment need 
which are “no need”, “borderline”, and “definite 
need”.  

The Dental Aesthetic Index (DAI) is an 
orthodontic index based on socially defined 
aesthetic standards. It is useful in both 
epidemiological surveys to identify unmet needs 
for orthodontic treatment and as a screening 
device to determine priority for subsidized 
orthodontic treatment. DAI components consist of 
common malocclusion characteristics such as 
missing teeth, crowding (incisal segment), 
spacing (incisal segment), midline diastema, 
anterior maxillary irregularity, anterior mandibular 
irregularity, maxillary overjet, mandibular overjet 
(reverse overjet), open bite, and molar relation. 
Then, the dentist can calculate the severity of 
malocclusion into a DAI score and interpret the 
results into three degrees of orthodontic 
treatment need which are “no need”, “borderline”, 
and “definite need”. 

Relationship of Malocclusion Measures by 
Patients’ Perception and Dentists’ Analysis and 
Quality of Life 

Systematic review by Dimberg, Arnrup, 
Bondemark found that there is high-quality 
evidence that severe malocclusions in the 
aesthetic zone have an impact on OHRQoL in 
children and adolescents, predominantly in the 
dimensions of emotional and social well-being.9 
Two studies stated that increased orthodontic 
treatment need had a negative impact on 
OHRQoL.10, 11  

In addition, six studies revealed that 
malocclusions predominantly affected the 
dimensions of self-esteem, social disability, and 
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psychological discomfort.10, 12-16 Two studies 
indicated that dental aesthetics have a significant 
effect on perceived OHRQoL.16, 17 According to 
previous studies, the severity of malocclusion 
was analyzed by dentists using an orthodontic 
index such as DAI which may not reflect patients’ 
perception of their malocclusion on their quality 
of life. In this study, research has focused on 
finding the relationship by using previous 
measures which are OIDP, IOTN_AC and DAI in 
order to find out the relationship of malocclusion 
impact on OHRQoL. 

H1: There is a relationship of the degree 
of orthodontic treatment need from patients’ 
perception (IOTN_AC) on malocclusion and 
quality of life (OIDP) 

H2: There is a relationship of the degree 
of orthodontic treatment need from patients’ 
perception (IOTN_AC) on malocclusion and 
dental aesthetic index (DAI) 

H3: There is a relationship of quality of life 
(OIDP) and dental aesthetic index (DAI) 
  

Materials and methods 
 

Survey research design was conducted to 
answer the research question. A questionnaire 
was generated by questions from IOTN_AC and 
OIDP. The content would reflect the perception of 
patients’ malocclusion and individual’s quality of 
life. Items were derived following a literature 
review. Then, research tool evaluation was 
performed by quantitative approach: reliability 
and validity test. 
Sample plan 
 The sample included patients receiving 
dental services from Advanced Oral Health 
Center at Walailak University International 
College of Dentistry between 2020 and 2021. 
Exclusion criteria of this study were (1) Patients 
did not pass the screening or refused to get 
orthodontic treatment, (2) Patients had missing 
data or no dental model, (3) Primary or Mix-
dentition, (4) All samples who met the criteria will 
be included in this study to avoid selection bias.  
  A 95 percent level of confidence implies 
that 95 out of 100 samples will have the true 
population value within the margin of error (E) 
specified. The value was calculated and 
presented in Table 1.16 
 

 
Table 1. Sample Size based on Desired 
Accuracy with Confidence Level of 95%. 19 
 

Sample Size based on Desired Accuracy 
with Confidence Level of 95%.19 The population 
from the clinic is 150, the sample size will be a 
minimum of 108 samples; 128 respondents 
participated in this study, 22 patients were lost. 
Collection of Data 

Respondents were selected from the list 
of patients with malocclusion at age 18+. Before 
an interview, respondents finished a survey form 
to reduce bias answer from the interview. 

For patients’ perspectives, structured 
interview was used; participants were 
randomized from the list of patients. The 
interview of respondents used structured 
questions following IOTN_AC, OIDP.  
 For orthodontists’ examination, the dentist 
analyzed DAI by model analysis. Before 
collection of data in DAI part, intra examination 
calibrations were performed. Thirteen dental 
models were analyzed twice: first time the dentist 
analyzed the models at the first visit of 
consultation. Then, the same models were 
analyzed again after 2 weeks later in order to 
compare the results of the first and second time 
and calculate Kappa. Typically Kappa should be 
more than 80%.20 

 
Results 
 
Prior to testing the research hypotheses, 

the reliability and validity of the tools were tested. 
Cronbach's alpha was 0.947, which indicates a 
high level of internal consistency for the scale 
with this specific sample. For validity tests, the 
index of item objective congruence (IOC) from 
three experts was used. All the questions scored 
higher than 0.5 meaning that every question was 
valid. The results confirmed that the research tool 
was ready to use for collecting and analyzing 
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data. A total of 128 respondents participated in 
the study. The characteristics of the participants 
are shown in Table 2. 
 

 
Table 2. Demographic Characteristics of the 
Participants. 

According to the chief complaint of 
participants, results show that most patients 
chose proclination of the front teeth as the 
reason to see the orthodontist (n = 42, or 32.8%), 
followed by crowding (n = 54, or 42.2%), and 
spacing (n = 31, or 24.2%).  
Patients’ Perception on Malocclusion  

Descriptive statistics were performed to 
quantitively describe overall patients’ perception 
on malocclusion by IOTN_AC (Table 3). 

 

 
Table 3. Patients’ Perception on Malocclusion by 
IOTN_AC. 

  Regarding the patients’ perception on 
malocclusion, results demonstrate that the 
perception of photo number one was chosen by 
most patients (n = 39, or 30.5%), followed by 
photo number two (n = 30, or 23.4%), and photo 
number three (n = 23, or 18%). Then, IOTN_AC 
were analyzed to interpret the orthodontic 
treatment need (Table 4). 

 

 
Table 4. Interpretation IOTN_AC to Orthodontic 
Treatment Need. 
 

According to the interpretation of 
orthodontic treatment need by IOTN_AC, results 
demonstrate that in terms of participants’ 
perception about malocclusion, most may not 
need orthodontic treatment (n = 111, or 86.7%), 
followed by broader line treatment need (n = 15, 
or 11.7%), and very few may require definite 
orthodontic treatment (n = 2, or 1.6%). 
Patients’ Perception on Quality of Life 

Descriptive statistics were performed to 
quantitively describe overall patients’ perception 
on quality of life by OIDP (Table 5).  

 

 
Table 5. Minimum, Maximum, Means and 
Standard Deviations of Attributes in Quality of 
Life. 
 

Regarding the patients’ perception on 
quality of life, the results demonstrate that for 
malocclusion effect most chose smile (M = 7.29, 
SD = 7.53), followed by cleaning (M = 5.58, SD = 
7.39), and social (M = 3.42, SD = 5.99), 
respectively. 

Dental Aesthetic Index (DAI) 
Dentists analyzed DAI by model analysis. 

Descriptive statistics were performed to 
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quantitively describe DAI of the samples. The 
mean and standard deviation of DAI samples 
were determined (M = 32.41, SD = 7.32). Then, 
DAI was interpreted to orthodontic treatment 
need (Table 6). 

 

 
Table 6. IOTN_AC Interpretation of Orthodontic 
Treatment Need. 
 

According to the interpretation of 
orthodontic treatment need by DAI, results 
demonstrate that the majority of participants’ DAI 
shows complication of malocclusion which needs 
orthodontic treatment (n = 73, or 57%), followed 
by broader line treatment need (n = 35, or 
27.3%), and only a few participants’ DAI 
suggests minor malocclusion which may not 
require definite orthodontic treatment (n = 20, or 
15.6%). 

Relationship of Orthodontic Treatment 
Need from Patients’ Perception on Malocclusion 
and Quality of Life 

One-way analysis of variance was 
performed to find out differences in orthodontic 
treatment need from patients’ perception on 
malocclusion and quality of life (Table 7). 
 

 
Table 7. One-way Analysis of Variance of 
Orthodontic Treatment Need from Patients’ 
Perception on Malocclusion and Quality of Life. 
 

One-way ANOVA was conducted to 
compare the differences in three levels of 
orthodontic treatment need from patients’ 
perception on malocclusion to quality of life. 
There were no significant differences in 
orthodontic treatment need from patients’ 
perception on malocclusion and quality of life, 
F(2,125) = 1.46, p = 0.237 (Table 7). This finding 
shows that the interaction between the degree of 
orthodontic treatment need from patients’ 
perception on malocclusion and the quality of life 
is not consistent. 

Relationship of Orthodontic Treatment 
Need from Patients’ Perception on Malocclusion 
and Dental Aesthetic Index (DAI) 

One-way analysis of variance was 
performed to find out differences in orthodontic 
treatment need from patients’ perception and DAI 
(Table 8). 

 

 
Table 8. One-way Analysis of Variance of 
Orthodontic Treatment Need from Patients’ 
Perception and DAI. 
 

One-way ANOVA was conducted to 
compare the differences in three levels of 
orthodontic treatment need from patients’ 
perception and DAI. There were significant 
differences in degree of orthodontic treatment 
need from patients’ perception and DAI, F(2,125) 
= 5.58, p = 0.005 (Table 8). Post hoc analyses 
using the Scheffe post hoc criterion for 
significance indicated that the average of DAI 
was significantly higher in definite need (M = 
40.50, SD = 7.32) than were those in borderline 
(M = 37.27, SD = 2.49) and in no need 
orthodontic treatment (M = 31.60, SD = 7.45). 
There were significant differences between DAI 
and degree of orthodontic treatment need from 
patients’ perception which were “no need” and 
“borderline” group (p = 0.004) (Table 9). 
 

 
Table 9. Multiple Comparisons (Post-hoc) of 
Orthodontic Treatment Need from Patients’ 
Perception on Malocclusion and DAI. 
 

Relationship of Quality of Life and Dental 
Aesthetic Index (DAI) 
 Pearson correlation was performed to find 
out the relationship in quality of life and DAI 
(Table 10). 
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Table 10. Pearson Correlation of Quality of Life 
and Dental Aesthetic Index (DAI). 
 
 Pearson correlation was conducted to find 
out the relationship in quality of life and DAI. 
There was no relationship between quality of life 
and DAI (p = 0.324).  

 
Discussion 
 
According to the objective of this 

research, tests of the three hypotheses were 
performed using one-way ANOVA and Pearson 
correlation. This part will be discussed following 
the hypotheses. 

H1: The study showed that there was no 
relationship between the degree of orthodontic 
treatment need from patients’ perception on 
malocclusion and quality of life. Participants with 
negative self-perceptions of their smile tend to 
undergo orthodontic treatment. Most respondents 
were still concerned about the appearance of 
their teeth even though they thought that no 
treatment was needed (low IOTN_AC), leading to 
a desire of orthodontic treatment. This result 
supports the finding of Kok, et. al in 2004 which 
revealed that children with a definite need for 
orthodontic treatment did not have a worse oral 
health-related quality of life.21 

H2: The result indicated that there is a 
relationship between the degree of orthodontic 
treatment need from patients’ perception on 
malocclusion and DAI. IOTN_AC increased or 
decreased in line with the severity of the 
malocclusion according to the DAI. This finding 
emphasizes that IOTN_AC and DAI are 
alternative tools for evaluating the severity of 
malocclusion and reflects the degree of 
orthodontic treatment need. 

H3: Another finding is that there is no 
relationship between quality of life and DAI. DAI 
from orthodontists’ analysis of the dental model 
showed the severity of malocclusion which 
indicated the degree of orthodontic treatment 

need. In 2016, from the study of Ashari and 
Mohamed support this finding that the DAI did 
not predict the effect of malocclusion on quality of 
life.22 For example, after the model analysis of 
one patient, the index indicated that no treatment 
was needed in this patient; the patient felt 
dissatisfied with her smile. She still requested to 
fix that tiny problem.  

Most of the samples in this study were 
adult (18-41+). The oral health related quality of 
life measured by OHIDP evaluated quality of life 
in three dimensions: (1) physical dimensions 
(eating, speaking, cleaning teeth); (2) 
psychological dimensions (resting plus to sleep, 
to maintain a normal mood, to smile without 
embarrassment to others who saw teeth), and (3) 
social dimensions (work, hanging out with 
people). Regarding the patients’ perception on 
quality of life, the results demonstrate that 
respondents chose that malocclusion affects the 
psychological dimension the most followed by the 
physical dimension and the social dimension, 
respectively. Another finding shows that the 
proclination of the front teeth was the reason 
most patients see the orthodontists, followed by 
crowding, and spacing, respectively. Another 
study found that dissatisfaction with dental 
appearance causes loss of confidence and leads 
to the desire for orthodontic treatment.23-25 
Psychological dimensions of quality of life 
influences seeking orthodontic treatment the 
most.  
 

 
Conclusions 
 
In adult orthodontic patients, the 

psychological dimension had the most impact 
followed by the physical dimension and social 
dimension. The top three chief complaints of 
patients seeking orthodontic treatment were 
proclination, crowding, and spacing, respectively. 
There was no relationship between the degree of 
orthodontic treatment need from patients’ 
perception on malocclusion and quality of life. In 
addition, DAI and quality of life did not have a 
relationship as well. There was a relationship 
between the degree of orthodontic treatment 
need from patients’ perception on malocclusion 
and DAI.  
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