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	 Abstract. Dental health problems occur in many communities, 
including mental retardation in children with all of their 
intellectual limitations, social behavior, and sometimes the 
weakness in motor coordination. The study aimed to develop 
and to examine the effectiveness of the behavior change 
therapy model as an alternative to improving the tooth 
brushing behavior among children with mental retardation. 
The Research and Development (R&D) approach was applied 
in this study. The quasi-Experimental, Pre-test, and Post-test 
with the non-equivalent control group for examining the effect 
of the model on health outcome. The research subjects of 
mental retardation children were divided into the intervention 
group and the control group. Experts tested by the intervention 
group validated the model development. Expert validation of 
the behavior change therapy model gets an average of 86.67 
(very decent) as an alternative to improving tooth brushing 
behavior among children with mental retardation with p-
value<0.05. Other results found that the model effectively 
enhanced the knowledge, gesture, and tooth brushing skills in 
mental retardation children with p-value <0.05. The therapy 
model as an alternative strategy was useful and recommended 
improving tooth brushing behavior among mental retardation 
children. 
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INTRODUCTION  
 In 2016, the World Health Organization (WHO) stated that 90% of school-age 
children worldwide got dental caries (1). In 2018, Riset Kesehatan Dasar showed that 57.6% 
of Indonesian people have oral and dental health problems (2). This is still far from 
Indonesia’s caries-free national target in 2030 (3). 
 According to Badan Pendidikan dan Penelitian Kesejahteraan Sosial (Badiklit Kesos), 
in 2012, the population of people with severe disabilities in Indonesia totaled 3.342.303 
people, with the percentage of mental retardation children as much as 13.68% (290.837 
children) (4). Dental health problems also occur in children with mental retardation in 
Indonesia, particularly in Semarang by Saptiwi and Triyatno 2015 stated that the dental and 
oral hygiene (OHIS) rate reached 97.4% in the medium category in Semarang SLBN and 
73.37% in the medium category in Widiasih Parigi SLBN(5,6). 
 The tooth and mouth disease was associated with plaque accumulation in the oral 
cavity. The plaque will begin to form quickly when we do not brush the teeth. However, 
efforts to reduce the accumulation of plaque in contact with the tooth surface must still be 
made to prevent the occurrence of the tooth cavity (7).  In addition to internal factors, there are 
also external factors in dental disease, which are the tooth brushing behavior in mental 
retardation children, which tends to be unfavorable.   
 The impact of children with dental disease will inhibit the growth and development of the 
children themselves, such as the intellectual level of children decreases if it occurs 
continuously for an extended period. This is because the children get permission from school 
more often because of health problems (8). 
 Mental retardation children are classified into three categories: debil, embicil, and 
idiot (9). This is following the level of ability possessed. The children often experience 
intellectual, behavioral and social weaknesses, sometimes even mental retardation children 
have an imbalance in motor movement coordination like they can not hold their saliva, so 
they do require oral exercise to overcome them (10-12). 
 The needs of children with mental retardation are very diverse, so they need the participation 
of teachers and parents to teach about tooth brushing, which is a maintenance effort. Parental 
participation influences the behavior of children. The children will follow the behavior of 
parents who applied at home (13). Cooperation from various parties can improve optimal 
dental health in children with mental retardation (14). The ability to brush teeth properly and 
thoroughly is an activity that is difficult for normal children to do (15). Collaborative learning 
methods between teamwork and the involvement of other components greatly influence 
learning success (16). 
 The delivery method must be adapted to the tools or supporting media for the delivery 
(17). The influential media should utilize more of the senses used to record information so that 
the greater the possibility of understanding the information conveyed(18). ADA recommends 
therapy principles in mental retardation children where "play is a way of learning for children 
and an outlet for the innate needs of their activities" (15). 
 The model used to introduce ways to brush teeth correctly and adequately is the child's first 
step to improve tooth brushing behavior, so one effort is needed to innovate in the tooth 
brushing program. Based on these problems, research needs to be done to enhance tooth 
brushing. It is often possible to produce innovations as an alternative to solving problems.  
 
OBJECTIVE 
 The study aimed to develop and examine the behavior change therapy model to 
improve tooth brushing behavior among children with mental retardation.   
 
RESEARCH METHODS 

The Research and Development (R&D) was applied in this study to develop a 
behavior change therapy model. The main steps of the research and development procedure 
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consisted of five stages: 1) information gathering, 2) designing and building models, 3) 
Expert validation and revision, 4) testing the modules, and 5) creating the final results of the 
model. Sixteen instruments of children's mental retardation, including knowledge, attitudes, 
and skills about tooth brushing behaviors, were used in this study. 

Information gathering identifies and analyzes problems experienced by mental 
retardation children about dental health through qualitative descriptive methods with 
observation and interviews with the Health Office, Education Office, Head of primary health 
care, School Principals, Psychologists, Dental Nurses, parents, and teachers. 

Data from information gathering is used as a basis for the development of models that 
will be applied to mental retardation children tailored to the needs and abilities of children.  
 The validation test is used to test the product's feasibility before it is applied to the 
target. Three experts tested the validation stage in health promotion, psychologists, and 
outstanding education experts. Experts play a role in testing models that have been designed 
before they are applied to mental retardation children. Data collection techniques using a 
questionnaire, then make revisions. Testing is done to produce a model that is suitable for the 
application. 

Product trials are applied directly to the target. The design used was a quasi-
experiment (pre-test and post-test with control group design) with 32 children with mental 
retardation divided into two, namely 16 in each group.  

The purpose of this study is to develop methods of learning dental health in children 
with mental retardation. The statistical test of research data in the expert validation stage uses 
intra-class correlation. Simultaneously, in the testing phase in the control and intervention 
groups, the data is paired if the data are normally distributed using the repeated measure 
ANOVA test and the independent t-test. 

 
MODEL DEVELOPMENT 
 
Information Collection 

Mental retardation children with the characteristics need an alternative program in 
behavior change in brushing their teeth repeatedly and providing education, practice, and 
requires the role of parental assistance. Parents need training of dental health workers in 
delivering correct education for children related to brushing their teeth.  

 
Design and construct the model 

The information from samples was used to design and develop learning methods, and 
alternative tooth brushing behavior changes, a behavior change therapy model in tooth 
brushing in children with mental retardation. This model has two different application lines 
that are tailored to the needs and abilities of the children. The activity phase starts from I. 
Assessment (assess the child's start in the academic, behavioral, and motoric fields), II. Goal 
Setting (determining the goals and strategies that will be applied to the children), III. 
Implementation (actions to be taken using the PECS approach and oral exercise among 
children in need), and IV. Evaluation (assess the achievement of actions taken).  
 
Expert validation 

This validation is carried out to obtain data used as a basis for testing the feasibility of 
the model. Expert validation results show that the value is 0.001 (p<0.05) means that the 
behavior change therapy model is appropriate as a model of dental health education in 
children with mental retardation. 
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Table.1 Expert validation of the model 
 

Examiner Score Average Category  P-
Value 

Examiner I 87.27 
86.67 

 
Very decent  0.001 Examiner II 94.55 

Examiner III 78.18 
*intra-class correlation coefficient 

 
Testing model 

This study aims to examine the effectiveness of the model of behavior change therapy 
to improve children's knowledge, attitudes, and skills of mental retardation. Efforts to 
determine the effectiveness of the model then carried out the testing of two different groups. 
The first group was treated with a behavior change therapy model brushing their teeth, and the 
second group treated the dental health program at school. Respondents in this study were 32 
mentally disabled children.  

 
Table 2. Parental characteristics  

 

No Characteristics 
Group P-Value 

Intervention Control  
N % N %  

1 Age 
< 9 years 
> 9 years 

 
11 
4 

 
35.5 
12.9 

 
9 
7 

 
29 

22.6 
1.000* 

2 IQ 
Mild  
Moderate  

 
8 
8 

 
25 
25 

 
8 
8 

 
25 
25 

0.337* 

3 Gender 
Male 
Female 

 
6 

10 

 
18.8 
31.3 

 
8 
8 

 
25 
25 

0.492* 

*chi-square    
 

Table 2 shows that the age of children with mental retardation. The majority of the 
intervention and control groups are <9 years, Intelligence Quotient (IQ) of mental retardation 
children have the same proportion. The different test results show a p-value>0.05, so it can be 
concluded that the age and IQ of the children have the same variant. The gender of mental 
retardation children in the majority is women. Different test results show that the p-
value>0.05, so it can be concluded that the gender of mental retardation children has no 
significant difference.  

This study examines the behavior change therapy model's effectiveness in improving 
the knowledge, attitudes, and skills in tooth brushing for mental retardation children.  
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Table 3. Testing of normality data of mental retardation among children 
 

Variables P-value 
Intervention Control 

Pre-test of knowledge  
Post-test 1 of knowledge  
Post-test 2 of knowledge  
Pre-test of Attitude  
Post-test 1 Attitude  
Post-test 2 Attitude  

0.050 
0.002 
0.004 
0.145 
0.231 
0.022 

0.164 
0.044 
0.003 
0.070 
0.064 
0.241 

Pre-test of skills  0.322 0.179 
Post-test 1 of Skills  0.038 0.278 
Post-test 2 of Skills  0.044 0.946 

*Shapiro-Wilk 
 

Normality test results of knowledge, attitudes, and skills in tooth brushing of 
children with mental retardation are mostly normal because the p-value >0.05 can be 
continued with parametric statistical tests.  

 
Final model  

In the form of a module of behavior change therapy model of tooth brushing in 
children with mental retardation, the product in the form of a module of behavior change 
therapy model is the output of development of learning models to tooth brushing in children 
with mental retardation.   

 
Figure 1.  output of behavior change therapy model 

 
 
RESULTS 
 
Effectiveness of model behavior change therapy on tooth brushing among children with 
mental retardation before and after receiving the intervention 

 The effectiveness test results show that the p-value of the intervention group is 0.000 
(p<0.05). It means the behavior change therapy model of tooth brushing in children with 
mental retardation increased the knowledge, attitudes, and skills of parents/guardians. The 
control group's p-value is knowledge (p=0.104), attitudes (p=0.110), and skills (p=0.120), 
which means (p>0.05), means that the model of the school program does not effectively 
improve the knowledge, attitudes, and skills of parents/guardians of children with mental 
retardation.  
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Table 4. Effectiveness of model behavior change therapy on tooth brushing among children with 
mental retardation before and after receiving the intervention 

 

 
The test results of the unpaired effectiveness of the change value (Δ) pretest-posttest1, 

posttest1-posttest2, and pre-posttest2. The findings showed the behavior change therapy 
model of a tooth significantly brushing in children with mental retardation effectively 
increased children's knowledge, attitudes, and mental retardation skills compared to the usual 
dental health program model.  
 
Effectiveness test of unpaired data (Δ) in behavior change therapy model of tooth 
brushing in children with mental retardation between the intervention group and the 
control group 

The test results of the unpaired effectiveness of the change value (Δ) pretest-posttest1, 
posttest1-posttest2, and pre-posttest2. The findings showed a significant behavior change 
therapy model of tooth brushing in children with mental retardation effectively in increasing 
children's knowledge, attitudes, and skills with mental retardation compared to the usual 
dental health program model at school.  
 
Table 5. Effectiveness test of unpaired data (Δ) in behavior change therapy model of tooth brushing in 

children with mental retardation between the intervention group and the control group  
 

Variables Mean±SD P-value* 
Intervention Control  

Knowledge  
pre-post1 
pre-post 2 
post1- post 2 
Attitude 
pre-post1 
pre-post 2 
post1- post 2 
Skill  

 
2.88±0.719 
0.69±0.793 
3.56±0.892 

 
4.25±1.438 
1.92±2.542 
6.19±3.291 

 

 
3.56±0.892 
-0.44±0.892 
0.06±0.998 

 
-0.19±0.403 
-0.25±0.856 
-0.44±0.892 

 

 
0.000 
0.001 
0.000 

 
0.000 
0.003 
0.000 

Pre-post1 1.13±3.519 1.50±2.852 0.000 
Pre-post2 2.25±1.807 -0.81±1.834 0.000 
Post-post2 3.38±4.319 0.69±2.626 0.000 

*Independent t-test 
 
 
 

Group Variables Mean±SD 
Pre-test 

Mean±SD 
Post-test1 

Mean±SD 
Post-test2 P-value 

Knowledge  
Intervention  
Control 

5.31±1,014 
5.25±1.065 

8.19±0.834 
5.75±0.856 

8.88±0.719 
5.31±0.704 

0.000 
0.104 

Attitude 
Intervention  
Control 

21.06±2.568 
21.25±2.017 

25.31±1.448 
21.06±1.914 

27.25±2.595 
20.81±1.834 

0.000 
0.110 

Skills  
Intervention  
Control 

57.75±5.972 
58,69±6,897 

68.88±4.241 
60.19±5.868 

71.13±3.575 
59.38±5.920 

0.000 
0.120 

*repeated Measure Annova     
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DISCUSSION 
The results of information collection concluded that mental retardation children's 

behavior in tooth brushing required efforts to provide education with the fit and appropriate 
methods and supported by learning media that can attract the children's attention so that the 
children can carry it out (17). Expert validation results show that the p-value is 0.000, which 
means that the behavior change therapy model of tooth brushing in children with mental 
retardation is relevant as a model of dental health education program in children with mental 
retardation. Expert validation is essential to assess the appropriateness of the basic concepts 
and theories used in a product/model.   

The model trials in this study were conducted on 32 people. The frequency of gender 
of mental retardation children is equal between boys and girls. This is in line with Ramayuni 
(2014) research in SLB Bukittinggi City, which stated that the number of mentally disabled 
sufferers is the same between women and men. The age between the two groups is spread 
evenly (18). However, this research is inversely proportional to a study conducted by 
Kurniawan (2017), which states that the frequency of mental retardation in boys is 1.5 times 
more than in girls (19). 

The paired results showed that the p-value of the intervention group was p<0.05, 
which means the behavior change therapy model of tooth brushing in children with mental 
retardation effectively increases children's knowledge, attitudes, and skills tooth brushing. 

The behavior change therapy model was effective in increasing knowledge, attitudes, 
and skills to brush teeth. Furthermore, index debris' value was carried out for ten days 
consisting of the first stage of the assessment, where there's an assessment for knowledge, 
attitudes, and behavior to the children's needs. The second stage is goal setting. Initial 
assessment results could evaluate the determination of the activities' purpose for children.  

The third stage is carried out at the fourth to the tenth meeting, which is the 
implementation. Implementation of activities carried out on children as needed using visual 
media (pictorial) in its delivery and games included in activities that can make tooth brushing 
a fun activity to involve the children. Implementation activities carried out during six 
meetings. It was consistent with the previous study that stated that repetitive training would 
improve skills among children with special needs (20), and oral exercise was needed to 
conduct for all organs in the oral (11,12). The fourth stage was evaluating the activities that 
have been carried out and seeing the activities' results.  

The success of the behavior change therapy model of tooth brushing in children with 
mental retardation is seen from a decrease in the debris index value. The paired data 
effectiveness test results show that the p-value is 0.000 (p<0.05), which means that this model 
effectively decreases the index debris value. This debris score has dropped because the 
sample has been taught to understand how to brush teeth correctly. Proper brushing practices 
can improve oral hygiene. This is in line with research conducted by Liu (2014) (21). 
 
CONCLUSION 

Based on the study results, it can be concluded that the behavior change therapy model 
is feasible, and its application is useful as an effort to improve the behavior of brushing 
children's teeth in mental retardation. It is hoped that this model can be used as a program for 
children. Therefore,  the creation of good tooth brushing behavior in children, and this model 
can be used as a particular program to improve tooth brushing behavior in children with 
mental retardation.  
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