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The Irene Donuts application is an interactive computer program that aims to make 

students aware of the risk factors for dental health. This program provides an 

understanding of caries risk factors early on and how to prevent caries, has a visual 

picture of caries risk, and empowers parents to maintain dental health, especially at 

school. This study aimed to determine the effect of the application of Irene donuts in 

family dental nursing care on changes in maternal behavior and children's dental hygiene 

status in Gampong Ateuk Jawo, Banda Aceh, Indonesia. The method that has been used 

in this study is quasi-experimental. The experimental design is an equivalent control 

group design with pre-test and post-test. This study's sample was 60 children and their 

mothers as respondents, divided into two groups, i.e., intervention and control. The 

results did not show any difference in the mean values of knowledge, attitudes, and 

actions of mothers and children dental and the oral hygiene status of children (PHP-M 

children) before the intervention in the treatment group, and a control group which was 

statistically significant. Statistically, there is a difference in knowledge, attitudes, and 

actions of mothers and dental and PHP-M children immediately after and two weeks after 

the intervention between the treatment group and the control group. Finally, from this 

study is families should improve their children's dental and oral health, it is necessary to 

increase knowledge, attitudes, and positive practices of mothers as provisions in 

educating children by giving examples to their children on how to maintain dental health. 
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1. INTRODUCTION

Dental and oral health are closely related to behavior. The 

behavior of maintaining good oral and dental health will play 

a very important role in determining the degree of dental 

health. Dental caries remains a health problem for children [1-

3]. Caries can have various effects on the growth and quality 

of life of children [4-7]. WHO in 2016 stated that the incidence 

of caries in children was still 60-90%. Based on the results of 

the 2018 Basic Health Research Indonesian survey, it was 

reported that the proportion of the population with dental 

health problems in the last 12 months in the Aceh region was 

55% and the proportion of brushing teeth correctly in people 

aged > 3 years was only 2.8%. According to the results of 

dental and oral examinations for the 3-5 year age group in 

Banda Aceh (Indonesia) during the school dental health efforts 

or “Usaha Kesehatan Gigi Sekolah” (UKGS) activity, it 

showed that 78% of the children suffered from caries. One of 

the innovations for early prevention of dental caries is to use 

an android application.  

Several studies in developed and developing countries state 

that the use of technology as non-invasive as android-based 

applications can improve knowledge, attitudes, and practices 

for the better [8, 9]. Android applications that are often used 

to prevent caries since preschool age are dental caries risk 

simulator or Irene's Donut. The application of Irene's Donuts 

as part of UKGS is a caries risk simulator program of Irene's 

Donuts as an embodiment of the motivation interview 

technique. The caries risk simulator of Irene's Donuts is an 

interactive program in the form of a computer program or a 

manual version [10]. To successfully implement the Irene's 

Donuts application, parental participation is required. The 

participation of parents is very necessary to guide, provide 

understanding, remind, and provide facilities for children so 

that children can maintain healthy teeth and mouth. 

Additionally, parents also have a significant role in preventing 

plaque accumulation and caries in children. Parental 

knowledge is very important in underpinning the formation of 

behaviors that support or do not support children's dental and 

oral hygiene [11].  

Parents must teach their children about the importance of 

maintaining oral health, such as reducing sweet, fat and sugary 

foods to reduce the emergence of dental and oral diseases in 

children [12-14]. Mother's knowledge, attitudes, and behavior 

toward dental and oral health will determine the dental health 

status of children in the future. Mothers must know how to 

take care of their children's teeth and mothers must teach their 

children how to take good care of their teeth.  

The preliminary results of this study found that there was no 

dental health education and that the application of Irene donuts 

in family nursing care caused children to be independent and 

brush their teeth correctly and correctly daily. The family 
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dental and oral nursing care program that has been carried out 

so far has not been optimal. Education must be done using the 

Irene Donuts application in family dental nursing care. 

Therefore, the purpose of this study was to determine the effect 

of the application of Irene Donuts in family dental nursing care 

on changes in maternal behavior and child dental hygiene 

status in Gampong Ateuk Jawo, Banda Aceh, Indonesia. 

Education must be done using the Irene Donuts application in 

family dental nursing care.  

Therefore, the purpose of this study was to determine the 

effect of the application of Irene Donuts in family dental 

nursing care on changes in maternal behavior and child dental 

hygiene status in Gampong Ateuk Jawo, Banda Aceh, 

Indonesia. Education must be done using the Irene Donuts 

application in family dental nursing care. Therefore, the 

purpose of this study was to determine the effect of the 

application of Irene Donuts in family dental nursing care on 

changes in maternal behavior and children's dental hygiene 

status in Gampong Ateuk Jawo, Banda Aceh, Indonesia.  

 

 

2. METHODOLOGIES 
 

This experimental research in this study has been quasi 

experimental. The research design was the equivalent control 

group design with pre-test and post-test. The method of this 

study was to determine the effect of the application of Irene 

donuts in family dental nursing care on changes in maternal 

behavior and child dental hygiene status in Gampong Ateuk 

Jawo, Banda Aceh, Indonesia. The intervention used the 

application of Irene donuts in family dental nursing care to 

change mother's behavior and the child's dental hygiene status.  

 

2.1 Population and sample 

 

The population in this study was all families in Ateuk Jawo, 

Banda Aceh (Indonesia) which were included in the inclusion 

criteria as respondents. The calculation of the sample size in 

this study uses the sample size formula to test the two-sided 

hypothesis of the average population including 60 children and 

their mothers as respondents. 30 children and their mothers as 

the intervention group and 30 children and their mothers as the 

control group. The sampling technique used in this research is 

the purpose of sampling from Creager [15]. This sampling 

method was chosen to collect data efficiently, and the target 

population can also be achieved. 

 

2.2 Data collection technique 

 

The tools used in this research consist of caries risk 

simulator instruments and questionnaires. During the first visit, 

initial observation was performed as a pre-test to measure the 

child's dental hygiene status with a set diagnosis and 

disclosing solution. Then measured, parents' knowledge, 

attitudes, and actions were to determine the extent of the 

respondent's understanding of the maintenance of oral health 

as a pre-test using a questionnaire in both groups.  

The treatment group explained the use of the Irene donuts 

application in family dental nursing care so that the 

respondents became enthusiastic and interested in using the 

Irene donuts application in family dental nursing care, 

especially in terms of maintaining dental health, including 

guiding and training children in brushing their teeth. At least 

twice a day regularly. The second visit II, administered as an 

intervention, took the form of problem-based counseling by 

assessing risk factors for dental caries through the application 

of the Irene Donuts simulator to assess the risk of dental caries 

in the treatment group.  

Interventions are given alternately, and stages of risk factor 

assessment with applications consisting of the preparation 

stage includes providing teeth report cards, parents preparing 

Android-based cellphones, and setting up accessible internet 

networks for needy parents. Next, the implementation stage is 

to apply the Irene Donut application, which begins with 

registration until you get the results of dental caries risk child 

factors. At the caries risk assessment stage with the application, 

the researcher provides education or verbal explanations 

regarding risk assessment and discussions regarding children's 

dental problems to their mothers. The time required by the 

mother is in the range of 30 minutes. The completion stage is 

by evaluating and filling out the follow-up plan.  

Meanwhile, no intervention was carried out in the control 

group, but only modules on family dental health maintenance 

were distributed. Immediately after the intervention, a post-

test was carried out in the treatment and control groups. For 

two weeks, the mother will be given a list of tasks to carry out 

the agreed suggestions as a follow-up at home. Then, after two 

weeks, the third visit was conducted for post-test II, which was 

to re-measure the child's dental hygiene status and measure the 

mother's knowledge, attitudes, and actions toward the 

maintenance of her child's dental and oral health by using a 

questionnaire in the treatment group and the control group. 

Finally, data analysis using bivariate analysis, with 

statistical test paired sample t-test and independent t-test. This 

research has undergone ethical approval, with number 

no.LB.02.03/7141/202. 

 

 

3. RESULT 
 

3.1 Analysis of paired samples t-test 

 

The mean difference from pre-test to post-test I, post-test I 

to post-test II, and pre-test to post-test II, knowledge of 

mothers as respondents in the intervention group and control 

group is presented in the following Table 1. It can be seen that 

the intervention group significantly affects the knowledge of 

the mother compared to the control. The introduction of the 

dental hygiene status of children to the parents can be 

continued to provide awareness of students' dental health of 

the students. This is presumably because the parents at the 

research site listen to good advice regarding their child's health. 

The mean difference from pre-test to post-test I, post-test I 

to post-test II, and pre-test to post-test II, the attitude of 

mothers as respondents in the intervention group and control 

group is presented in Table 2. It can be seen that the 

intervention group significantly affects the attitude compared 

to the control. This is likely due to more interesting dental 

health education, such as using applications and more 

attractive color pictures so that child respondents are interested 

in following it [16]. 

The mean difference from pre-test to post-test I, post-test I 

to post-test II, and pre-test to post-test II, the mother's actions 

as respondents in the intervention group and control group are 

presented in the following Table 3. It can be seen that the 

intervention group has significantly more action compared to 

the control. The extent of the t-set value in the intervention 

treatment group stated that this treatment had a significant 
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impact on the actions taken by the respondents in maintaining 

the health of their teeth. This shows that the intervention with 

this method changed the perception of the respondent's action. 

 

Table 1. Statistically of mother's knowledge as respondents 

in the intervention and control group 

 
Group Data Value t-test p-value 

Intervention 

Pre-test to 

Post-test I 
3.27±1.20 -14.90 0.001* 

Post-test I to 

Post-test II 
3.40±1.04 -17.90 0.001* 

Pre-test to 

Post-test II 
0.13±0.73 -1.00 0.033* 

Control 

Pre-test to 

Post-test I 
-1.57±1.97 -4.34 0.58 

Post-test I to 

Post-test II 
-1.83±2.02 -4.98 0.72 

Pre-test to 

Post-test II 
-27.0±1.02 -1.44 0.92 

* = significant 

 

Table 2. Statistically of respondent's Attitude as respondents 

in the intervention and control group 

 
Group Data Value t-test p-value 

Intervention 

Pre-test to  

Post-test I 
2.60±1.35 -10.50 0.001* 

Post-test I to  

Post-test II 
2.37±1.79 -7.24 0.001* 

Pre-test to  

Post-test II 
0.23±0.89 1.42 0.045* 

Control 

Pre-test to  

Post-test I 
-0.43±0.73 -3.30 0.084 

Post-test I to  

Post-test II 
-0.33±0.96 -1.90 0.069 

Pre-test to  

Post-test II 
0.10±0.55 1.0 0.088 

* = significant 

 

Table 3. Statistically of respondent action as respondents in 

the intervention and control group 

 
Group Data Value t-test p-value 

Intervention 

Pre-test to  

Post-test I 
3.53±1.22 -15.80 0.001* 

Post-test I to  

Post-test II 
3.37±1.47 -12.50 0.001* 

Pre-test to  

Post-test II 
0.17±0.65 -0.41 0.047* 

Control 

Pre-test to  

Post-test I 
-1.07±1.53 -3.82 0.065 

Post-test I to  

Post-test II 
0.10±0.40 1.361 0.092 

Pre-test to  

Post-test II 
-0.97±1.63 -3.25 0.095 

* = significant 

 

The mean difference from pre-test to post-test I, post-test I 

to post-test II, and pre-test to post-test II children's caries risk 

scores in the intervention group and control group is presented 

in the following Table 4. In the end, the respondents with 

interventions will experience dental and oral hygiene 

significantly in statistical tests. 

 

 

 

Table 4. Statistically of children's PHP-M scores as 

respondents in the intervention and control group 

 
Group Data Value t-test p-value 

Intervention 

Pre-test to  

Post-test I 
16.9±13.7 6.75 0.001* 

Post-test I to  

Post-test II 
20.0 ± 13.9 7.83 0.001* 

Pre-test to  

Post-test II 
3.07±6.2 2.69 0.012* 

Control 

Pre-test to  

Post-test I 
18.6 ± 10.42 9.79 0.58 

Post-test I to  

Post-test II 
22.5±10.66 11.5 0.62 

Pre-test to  

Post-test II 
3.83±6.11 3.43 0.181 

* = significant 

 

3.2 Analysis of independent t-test 

 

The results of the analysis of mother's knowledge as 

respondents between the intervention group and the control 

group are shown in Table 5. Further tests on significant 

intervention parameters found notable differences in mother 

knowledge before the pre-test and in the post-test. This 

reinforces that the Irene Donuts application can help parents 

know about the health and hygiene of their children's teeth and 

mouth. 

 

Table 5. Statistically test of respondent knowledge between 

the intervention group and the control group 

 
Mother's 

Knowledge 
Group Value t-test p-value 

Pre-test 
Treatment 4.47±4.47 

-0.87 0.389 
Control 4.67±4.67 

Post-test I 
Treatment 7.73± 7.73 

4.36 0.005* 
Control 6.23 ± 6.23 

Post-test II 
Treatment 7.87 ± 7.87 

4.43 0.004* 
Control 6.50±6.50 

* = significant 

 

The results of the analysis of the mother's attitude as a 

respondent between the intervention group and the control 

group are as follows Table 6. Further tests on significant 

intervention parameters found notable differences in 

respondent's attitude before the pre-test and in the post-test. 

This shows that there were significantly different attitudes 

before and after the intervention treatment.  

 

Table 6. Statistically test of respondent's attitude between the 

intervention group and the control group 

 
Respondent's 

attitude 
Group Value t-test p-value 

Pre-test 
Treatment 4.27±1.38 

-0.19 0.848 
Control 4.33±1.29 

Post-test I 
Treatment 6.87±0.57 

7.81 0.001* 
Control 4.77±1.36 

Post-test II 
Treatment 6.63±1.13 

6.06 0.001* 
Control 4.67±1.37 

* = significant 

 

The results of the mother's actions as respondents between 

the treatment group and the control group are as follows Table 

7. Further tests on significant intervention parameters found 

notable differences in respondent's action before the pre-test 
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and in the post-test. This shows that there was a significantly 

different response action before and after the intervention 

treatment. 

The results of the analysis of the child's caries risk score 

between the treatment group and the control group are as 

follows Table 8. Additional studies on major intervention 

parameters revealed distinguishable variations in PHP-M 

before and after the pre-test and post-test. This indicates that 

the PHP-M before and after intervention treatment were 

significantly different.  

 

Table 7. Statistically test of respondent's action between the 

intervention group and the control group 

 
Respondent's 

action 
Group Value t-test p-value 

Pre-test 
Treatment 3.43±1.28 

-0.38  0.702  Control 3.57±1.41 

Post-test I 
Treatment 6.97±0.56 

6.18  0.006*  Control 4.63 ±1.99 

Post-test II 
Treatment 6.80±0.93 

5.45  0.001*  Control 4.53±2.09 

* = significant 

 

Table 8. Statistically test of PHP-M between the intervention 

group and the control group 

 

PHP-M Group Value t-test p-value 

Pre-test 
Treatment 44.8±12.8 

-0.73 0.468 
Control 47.0±9.97 

Post-test I 
Treatment 27.9 ± 4.59 

-0.50 0.042* 
Control 28.4 ± 2.14 

Post-test II 
Treatment 24.8±6.84 

0.17 0.046* 
Control 24.5±7.05 

* = significant 

 

 

4. DISCUSSION 

 

Based on the results of intergroup analysis between the 

intervention group and the control group, the mean value of 

the knowledge level of the mother as a respondent before the 

intervention showed that there was no significant difference 

between the treatment group and the control group, obtained 

p>0.05.  

However, immediately and 2 weeks after the intervention, 

the results showed that there was a significant difference in 

maternal knowledge after test I and post-test II, this was 

statistically shown at p<0.05. Based on the results of the 

analysis by analyzing the difference in differences (paired 

sample t test) in the control group, it shows the value of 

maternal knowledge from pre-test to post-test I, from post-test 

I to post-test II and from pre-test to post-test II there was no 

statistically significant difference in the mean value of 

maternal knowledge (p>0.05). This is because in the control 

group, no intervention or treatment was carried out, namely 

problem-based counseling by assessing dental caries risk 

factors through the Irene donuts application / dental caries risk 

assessment simulator through family dental nursing care with 

home visit services.  

Although the knowledge value of mothers in the 

intervention group from pre-test to post-test I, from post-test I 

to post-test II and from pre-test to post-test II, there was a 

statistically significant difference in the mean value of 

maternal knowledge (p<0.05). These results indicate an 

increase in knowledge, which proves that the application of 

Irene'of method s Donuts can effectively increase mother's 

knowledge, this is because mothers are given the opportunity 

to raise problems regarding their child's dental and oral health. 

Irene's Donuts also displays a large visual picture of the caries 

risk faced and the possible improvement along with pictures 

that can attract the attention of parents/students. This 

knowledge can be obtained naturally or in a planned manner, 

that is, through the education process [17]. 

 In terms of the aspect of the mother's attitude in 

maintaining children's dental health based on the results of the 

intergroup analysis between the intervention group and the 

control group, it was found that the average value of the 

mother's attitude as a respondent before the intervention 

showed that there was no significant difference between the 

treatment group and the control group, p>0.05. However, 

immediately and 2 weeks after the intervention, the results 

showed that there was a significant difference in the attitudes 

of mothers after test I and post-test II, this was statistically 

shown to be p<0.05. Based on the results of the analysis by 

analyzing the differences in the difference (paired sample t-

test) in the control group, it shows the value of the mother's 

attitude from pre-test to post-test I, from post-test I to post-test 

II and from pre-test to post-test II there was no statistically 

significant difference in the mean value of maternal 

knowledge (p>0.05). 

 This is because in the control group no intervention or 

treatment was carried out. Meanwhile, the mother's attitude 

score in the intervention group from pre-test to post-test I, 

from post-test I to post-test II and from pre-test to post-test II, 

there was a statistically significant difference in the mean 

value of maternal attitudes (p<0.05). This shows that with 

family dental nursing care (home visit services), it can 

generate parental participation, increase children's behavior 

toward dental health, there is support from parents who always 

control and monitor children in maintaining oral and dental 

hygiene [18, 19].  

These results indicate that there is an increase in the 

mother's belief in the importance of maintaining children's 

dental and oral health, and counseling can provide changes in 

attitudes. As in knowledge, attitudes also experience changes 

in values after the application of the Irene Donuts method. The 

increase in the attitude value is due to the mother's good 

knowledge, where after the mother has a sufficient level of 

knowledge about the child's dental health, the mother will 

judge positively or negatively on this knowledge. The 

evaluation process can be positive or negative. The results of 

this study are in accordance with Budiharto's opinion, which 

states that attitudes are seen as the result of learning, not the 

result of development or something that is passed down. This 

belief emerged after the participants gained knowledge of 

dental and oral health [20, 21].  

The results of this analysis prove that the application of the 

Irene Donuts method can effectively improve maternal 

attitudes. This is because the application of the Irene's Donuts 

method provides material that is more memorable and 

interesting so as to form a good understanding that can 

influence the mother's attitude towards the maintenance of her 

child's dental and oral health.  

 In the aspect of mother’s actions in Maintaining Child's 

Dental Hygiene. Based on the results of the intergroup analysis 

between the intervention group and the control group, the 

average results of the mother's actions as respondents before 

the intervention showed that there was no significant 

difference between the treated group and the control group, 
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p>0.05. However, immediately and 2 weeks after the 

intervention, the results showed that there was a significant 

difference in the actions in after test I and post-test II, this was 

statistically shown at p<0.05. This shows that there is a trend 

towards positive practice changes after the application of the 

Irene's Donuts method. This is because Irene's Donuts uses a 

computer program that shows pictures and illustrations so that 

the mother feels interested in the material provided and the 

mother also considers the material beneficial for her child's 

dental health and by being given verbal explanations that make 

the counseling more interesting, memorable, and effective. not 

boring, so easy to remember and easy to apply. Based on the 

results of the analysis by analyzing the difference in 

differences (paired sample t-test) in the control group, it shows 

the value of the mother's actions from pre-test to post-test I, 

from post-test I to post-test II and from pre-test to post-test. 

Test II found that there was no statistically significant 

difference in the mean value of mother's knowledge (p>0.05). 

This is because in the control group no intervention or 

treatment was carried out.  

Meanwhile, the value of mother's actions in the intervention 

group from pre-test to post-test I, from post-test I to post-test 

II and from pre-test to post-test II, there was a statistically 

significant difference in the mean value of maternal actions 

(p<0.05). These results indicate that family dental nursing care 

(home visit service) can improve the actions of children and 

their parents because the acceptance of the material presented 

is easy to remember and practiced directly by children and 

their parents so that it becomes a positive habit for their child's 

dental hygiene.  

The Irene's Donuts program can train mothers to prevent 

caries in their children so that it can become a positive habit to 

maintain their children's dental and oral health. On the aspect 

of PHP-M Children, the results of the analysis were also 

known between the groups between the intervention group and 

the control group. There was no significant difference between 

the treatment group and the control group, p>0.05. However, 

immediately and 2 weeks after the intervention, the results 

showed that there was a significant difference in children's 

dental and oral hygiene status after test I and post-test II, this 

was statistically shown statistically p<0.05. These results 

indicate that there is a tendency after the implementation of the 

Irene's Donuts method, there is a change in the status of dental 

and oral hygiene towards good.  

Based on the results of the analysis by analyzing the 

difference in differences in the control group, it shows the 

dental hygiene status of children from pre-test to post-test I, 

from post-test I to post-test II, and from pre-test to post-test. -

test II there were no statistically significant differences in the 

mean dental hygiene status of children (p>0.05). This is 

because in the control group no intervention or treatment was 

carried out. While the dental hygiene status of the children in 

the intervention group from pre-test to post-test I, from post-

test I to post-test II and from pre-test to post-test II, there was 

a statistically significant difference in the mean dental hygiene 

status of the children. (p<0.05). These results indicate that with 

family dental nursing care (home visit services), parents pay 

more attention to their child's dental hygiene in regular 

brushing and can show better results. The application of the 

Irene Donuts method in principle can make parents aware of 

risk factors for caries in children to provide an understanding 

of how to prevent caries and empower mothers to maintain 

children's dental health [22-24]. 

 

5. CONCLUSIONS 

 

There are no differences in the mean value of knowledge, 

attitudes, and actions of mothers and children about the dental 

and oral hygiene status of children before the intervention in 

the treatment group, and the control group which was 

statistically significant. There is a difference in the average 

value of knowledge, attitudes, actions of mothers, and dental 

and oral hygiene status of children immediately after the 

intervention and 2 weeks after the intervention between the 

treatment group and the control group, which was statistically 

significant. There is a change in the average value of 

knowledge, attitudes, actions of mothers and dental and oral 

hygiene status of children after application of the Irene donut 

application in family dental nursing care in Gampong Ateuk 

Jawo, Banda Aceh (Indonesia) in the treatment group was 

statistically significant. There is no change in the average 

value of knowledge, attitudes, actions of mothers and children 

dental and oral hygiene status of children after done the 

application of the Irene donuts application in family dental 

nursing care in Gampong Ateuk Jawo, Banda Aceh (Indonesia) 

in the control group, which was statistically significant. 
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