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ABSTRACT

Research into dental treatment via statistical perspective was unraveled through a relation between
theoretical and experimental probability. This assessment of association was examined using statistical test
over Confirmatory Factor Analysis (CFA) and Latent Class Analysis (LCA). Theoretical results of the prevailing
difference between the direct and indirect upshot was verified through a technique known as integrated
model by using Mplus® software package. The results expressively show that the dental treatment from the
indirect effect has better performance than the direct effect. Besides that, there is a dramatic
improvement of dental treatment from different type of malocclusion analysis. Three classes of different
type of malocclusion analysis play an important role as mediator for demographic variable and type of
dental treatment.
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INTRODUCTION

The latent class analysis is a method of analyzing of classification in diagnosis, malocclusions
statistical data with unobserved variables in health treatment planning can instruct clinicians on the
care. It has been used since the 1930s to study type and magnitude of the problems and possible
collaboration in the process of classification and mechanical solutions to these problems.> Occlusion
discrete measurement error.' Modeling this latent can be defined as maxillary and mandibular dental
class identifies the pattern of agreement or dispute contact when the jaw is closed with relative
among inspectors if strong assumptions about centrifugation and without muscle strain or
important discrete processes in estimating the condensation shift in their fossae.
frequency of "compromise".? An important theory in
standards will serve as a latent factor. Loglinear Structured regression models can be interpreted to
uniformity in latent class models can be seen some criteria. The whole interpretation of the
through discrete data maintained as imperfect “dental treatment model" hypothesis to the latest
models. study data is constructed through several suitable
index models.* Among them are chi-square, chi-
Handling of simplicity and argument is used in a square norm, CFl, SRMR, and RMSEA. In addition,
classification system which is a mix of analogous parameter estimation is directly examined to
clinical case appearance. It is not a diagnostic interpret the effects of endogenous variables from
system, but it is intended for an influential prognostic ~ other  variables. In addition, the patient's
process or the way it is treated. In this particular background effect is also taken into account® to
orthodontic study, the classification of malocclusion  control the direct and indirect effects of dental
plays some very important roles. Through the help treatment.® Finally, an explanation of the built
model is obtained through the coefficient of
correlation examined to investigate the amount of
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MATERIALS AND METHODS

There are several reasons why this latent class
analysis method is selected for quantitative survey
data in this report. Understanding the relationship
of demographic factors, treatment of malocclusion
and dentistry clarifies the questions put forth in this
report. There is great value in using these resources
since there is a primary data set in the science
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stream field. Hypothesis testing for structured
regression models requires two-step law.
Measurement model must be acknowledged first and
then structure model must be identified. First, the
confirmatory factor analysis model (CFA) should be
checked for testing the measurement model. In the
second step, the model and structural parts should
be tested. This integrated statistical model confirms
the exploration of research questions and allows key
data analyzers to control for various sources of

variation in dental achievement. It is important to
assess the relative influence of various sources of
variation and demands made by detraditionalisation
theorists about the decline of traditional structure
equations.

In general, this study is to confirm the relationship
between demographic factors, types of malocclusion
and their dental treatment.
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Figure 1: An integrated model of indications (patient’s background), mediators (type of malocclusion)

and outcome (dental treatment)

The analysis for age distribution, gender, race,
teeth classification and type of treatment of the
sample was presented using frequency (n) and
percentage (%). The findings in Table 1 showed
that the majority of patients were women (403;
72.0%), while men only consist of 157 (28.0%) of

treatment were patients aged from 13 to 17 years
old with 313 (55.9%) and no representative of
patients aged 0 to 6 years. About 508 (90.7%) Malays
received orthodontic treatment at the Dental Clinic
of IIlUM and whilst minority groups, Chinese (5.7%),
Indian and others consisting of 10 (1.8%) patients

patients. The majority of patients receiving per group.
Table 1: Demographic
Profiles Categories n=560 %
Gender Male 157 28.0
Female 403 72.0
Age (years) 0-6 0 0
7-12 96 17.1
13-17 313 55.9
>18 151 27.0
Race Malay 508 90.7
Chinese 32 5.7
Indian 10 1.8
Others 10 1.8

Percentages standardized to the nearest 0.1%

The analysis also found that 191 (34.1%) patients
were classified as Class Il maloclusion based on
BSI incision classification and followed by Class Il
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divisions 1 with a slight difference of 8 (1.4%) of
patients. The least the number of malocclusions
found is Class Il division 2 with 42 (7.5%) patients.
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Table 2: Distribution of Sample by Types of Malocclusion (BSI Incisor Classification), n=560

0

Incisor classification n b
Class T 144 25.7%
Class Il div 1 183 32.75%
Class Il div 2 42 7.5%
Class Il 191 34.1%

Percentages standardized to the nearest 0.1%

Based on Figure 2, it shows that the highest type
of treatment received by the patient is fixed
appliance (336; 60.0%) and followed by the
combination of removable and fixed appliance
(90; 16.1%). The removable appliances treatment
represented by 70 (12.5%) cases and patients

receiving consultation only were 46 (8.2%).
Combination of treatment with functional & fixed
appliance and cases treated with functional
appliances alone were 12 (2.1%) and 6 (1.1%)
respectively.
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Figure 2: Distribution of Sample by Type of Treatments Received by Patients, n=560 Per-

centages standardized to the nearest

STATISTICAL ANALYSIS

The benefits of an integrated lined class model for
this dental treatment show that multiple
correlations between variables can be summarized
in the model by expressing relative effects with
some independent variables. These models
estimate the remaining impression of the
remaining variables (ceteris paribus).”® Demand
for such modeling requires a lot of explanation.
Firstly, considering the difference between
patient demographics with controlling the
relevant variables. Secondly, the type of
malocclusion that is owned to assess their relative
contribution to dental treatment in the model.
Then, the interaction effect between the variables
can be explored to see if the effects are

1%

consistent or whether they have the influence
interfere by the other factors. Finally, monitoring
changes over time and striving to improve existing
modeling procedures. This is where the
explanatory factor analysis predicts other
variables, such as age and gender. The effect of
multiple variables does not use mediating
variables’ and results in  well-recognized
interpretation problems.®

From multivariate regression analysis result in
Table 3 showed that:

Model H,. Interestingly, there was indirect effect
for relationship of age and gender towards types of
treatment mediated by the types of malocclusion.
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Table 3: Regression analysis

Model H, Y, p=0.006
Y, p=0.009
Coefficients
Variables Significant value®
Y1 Age 0.009
Gender 0.092
Y, Age 0.013
Gender 0.101
Types of malocclusion 0.233

* Significant at p<0.05

Types of
malocclusion

-
-~

Figure 3: Model H, framework.

Figure 3 generally indicates that this study is to
confirm the latent class categories of the type of
treatment among malocclusion patients and their
dentistry. Based on the conceptual framework
(Figure 4), they consist of Class | - normal

overjet (C2D1P0O), Class Il Part Il - retroclined upper
incisors (C2D2R0O), and class Ill - reverse overjet
(C3U). Age and sex seems to play an important role
in determining the treatment class received by the
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Figure 4: Malocclusion Item Probabilities of Orthodontic Treatment on Three Performances
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DISCUSSION

Five items from the variable of orthodontics
patients were used to estimate the latent class
model value. The significant value (p <0.05)
against the Log-likelihood ratio chi square (LL) was
tested. There was significant difference between
classes to allow formation of the 3 latent classes.
Besides that, the steadiness of likelihood ratio
through the Lo-Mendell-Rubin Likelihood Ratio Test
(LMRLRT) process also supports the choice of these
3 categories. Moreover, this test also improves the
minimum value for Bayesian Information Criterion
(BIC) and Akaike Information Criterion (AIC) besides
stable value of adjusted BIC (aBIC) to segregate
type of malocclusions treatment of orthodontics
patients.

The class | shaped from 3 latent classes which
categorized as having normal category. Least
respondents given by 97 (17.28%)"" patients from
this category were encouraging normal Class |
malocclusion type (C1N) and received removable
appliances treatment. The Class Il represented by
118 (21.10%) patients with increased overjet.' This
Class Il category was further divided into two
divisions namely Class Il Division | - proclined upper
incisors (C2D1PUl) and Class Il Division Il -
retroclined upper incisors (C2D2RUl). Proclined
upper incisors patients received combine functional
and fixed appliances treatment, whereas
retroclined upper incisors were treated with
combine removable and fixed appliances. The
remaining 345 (61.62%)" patients were categorized
as reverse overjet (Class Ill) and mostly treated
with fixed appliances treatment." These can be
expressed in Figure 3 describing type of treatment
received by malocclusion patients according to the
resulting latent class.

CONCLUSION

In summary, our study reveals that the majority of
patients in the IIUM Orthodontic Clinic are Class Il
and we categorize them as reverse overjet
patients. They received fixed appliances
treatment. Patients between the ages of 13 and 17
are the major groups with the highest frequency.
The result also shows that the Malays are the
dominant race and fixed appliances were the most
popular choice of treatment. Interestingly, the
analysis obtained from this study concludes that
age and gender have a significant effect on the
type of treatment completed by the type of
malocclusion. The data obtained will be useful for
literature, future dental management and clinical
planning.
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