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ABSTRACT

Objectives: This study aimed to develop the CAMBRA-kids application for the systematic
management of dental caries among preschoolers, activate the dental caries management
system, and contribute to the dental caries management of preschoolers. Methods: The
collected data were analyzed using R studio 1.2.1335 for Windows (RStudio Inc., Boston, MA,
USA, 2018). Algorithm evaluation, heuristic evaluation and usability evaluation were analyzed
using descriptive statistics. Results: Both expert evaluations of the application’s algorithms
were calculated as 100%, for proficiency and efficiency. The application worked well with
the designed algorithms, the risk group level of participants was categorized appropriately,
and the risk management method was guided properly according to the risk group level. Of
the five problems presented in the heuristic evaluation, 'the lack of security' and 'the lack of
information on oral health care' received 'high severity' scores. The usability evaluation of the
application produces an overall score of 3.27. In the subscales (participation, functionality,
aesthetics, and information) of the Mobile App Rating Scale (MARS), the 'participation' domain
received the lowest score of 2.56 and the 'functional’ domain received the highest score of 3.70.
Conclusions: The CAMBRA-kids application is expected to be applied and used in the field of
preschoolers’ oral health care management, and to contribute to the prevention of dental caries
of preschoolers by activating the dental caries management system using the application.
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Fig. 2. Screens for the initial, examination and result page

Table 1. The Korean version of caries risk assessment form

Items

Questions

Risk factor

Protect factor

Disease indicator

Mother or primary caregiver has had active dental decay in the past 12 months

Child continually uses bottle - contains fluids other than water

Child sleeps with a bottle, or nurses on demand

Frequent (>3 times/day) between-meal snacks of sugars/cooked starch/sugared beverages

Saliva-reducing factors are present, including: medications (e.g., some for asthma [albuterol] or hyperactivity)
medical (cancer treatment) or genetic factors
Child has developmental problems/CSHCN (child with special health care needs)

What kinds of insurance do you have currently?
= National medical insurance = Medicare aid
Child lives in a fluoridated community or takes fluoride supplements by slowly dissolving or as chewable
tablets (note resident ZIP code)
Child drinks fluoridated water (e.g., use of tap water)
Teeth brushed with fluoride toothpaste (pea size) at least 2 X daily
Fluoride varnish in last six months
Mother/caregiver chews/dissolves xylitol chewing gum/lozenges 2-4 X daily
Child has dental home and regular dental care
Mother/caregiver decay-free last three years
Obvious white spots, decalcifications enamel defects or obvious decay present on the child’s teeth*
Restorations present (past caries experience for the child)
Plaque is obvious on the teeth and/or gums bleed easily
Visually inadequate saliva flow
New re-mineralization since last exam (list teeth)
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Table 2. Evaluation of the algorithm

Classification
Proficiency Efficiency
ert
Exp Apart Bpart Sum of score/ T&%l Apart Bpart  Sum of score/ T((;Bl
(13) (13)  total scorex 100 (13) (13)  total scorex100
Expert A 13 13 26/26 <100 100.0 13 13 26/26 %100 100.0
Expert B 13 13 26/26 <100 100.0 13 13 26/26 X100 100.0
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Table 3. Heuristics problems with severity score of the CAMBRA-kids

Heuristics problem Severity score
Evaluator #1 Evaluator #2 Evaluator #3 Evaluator #4 Evaluator #5
Insufficient information 1 1 3 3 0
Security vulnerability 1 0 0 0 1
Difficulty of terminology 0 2 0 0 0
Invisibility of text 0 0 0 0 1
Invisibility of button 0 0 0 0 1
"that means the heuristic problems to apply when modifying the application
Table 4. MARS evaluation results: mean and standard deviation of each item
Sub-category Item number Content of each item Mean SD
Engagement 1 Entertainment 240 0.89
2 Interest 2.80 1.10
3 Customization 2.00 1.00
4 Interactivity 220 0.84
) Target group 340 0.55
Functionality 6 Performance 4.00 1.00
7 Ease of use 4.00 0.71
8 Navigation 3.60 114
9 Gestural design 340 114
Aesthetics 10 Layout 380 0.84
11 Graphics 340 0.55
12 Visual appeal 3.60 0.55
Information 13 Accuracy of app description 3.00 1.22
14 Goals 320 148
15 Quality of information 380 1.10
16 Quantity of information 260 114
17 Visual information 340 0.5
18 Credibility 420 045
19 Evidence base 2.00 2.00
App subjective quality 20 Would you recommend this app to people who ~ 3.00 1.41

might benefit from it?
21 How many times do you think you would use this 2.40 0.89
app in the next months if it was relevant to you?
22 Would you pay for this app? 140 0.55
23 What is your overall star rating of the app? 280 1.10

Table 5. MARS evaluation results: mean and percentage by sub-category
The number of Actual score(A)

Sub-category o Mean D Maximum score(B) A/B(%)
Engagement 5 2.56 0.70 5.00 51.2
Functionality 4 375 0.61 5.00 75.0
Aesthetics 3 3.60 0.23 5.00 72.0
Information 7 3.17 1.16 5.00 63.4
Total 19 3.27 0.68 5.00 65.4
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Table 6. MARS evaluation results by each expert

Expert

MARS Subjective

. . Comments
points  points

Evaluator #1

Evaluator #2

Evaluator #3

Evaluator #4

Evaluator #5

3.26 2.75  ltisrefreshing to use CAMBRA to share the caries risk groups and provide
useful information to parents.
It may be necessary to provide additional information related to preschoolers’
oral health care.

2.68 1.00  Easy operation, easy access to information about terminology, and the provision
of data in the form of picture files will help increase understanding.
The lack of various contents.
It needs to add contents such as brushing timers, brushing reminders and it is
necessary to add contents of flash and media files for various ages.

3.32 225  Ttis expected that mothers will have great interest in presenting the results of
the dental risk assessment that the parents have not experienced .
I wonder how many times mothers will use this application. I thought that it is
necessary to induce application usage continuous.
There is a lack of detailed explanation and examples of protection factors and
risk factors in informing the results of the caries risk.

3.63 3.50  TItis good to present reliable result by utilizing CAMBRA.
It needs more advertising to parents.

311 2.50  Ttisthought to be useful for information transmission of dental caries in young
children.
There is a high probability that an application is used once.
I think it would be better to provide more information because of lack of overall
contents.
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