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ABSTRACT

Objectives: The present study aimed to evaluate the usability, quality, and usefulness of the
mobile application, CAMBRA-kids, for caries management in preschoolers. Methods: Ninety-
one caregivers and preschoolers participated in the user evaluation of CAMBRA-kids. The
evaluators assessed the usability, quality, and usefulness of CAMBRA-kids. The collected data
were analyzed using R studio 1.2.1335 for Windows (RStudio Inc. 2018, Boston, MA, USA). The
evaluations for usability, quality, and usefulness were analyzed with descriptive statistics,
Kruskal-Wallis rank sum test, and Wilcoxon rank sum test. Results: On user evaluation, the
quality and usefulness of the application scored >3 points, and majority of the users rated
the quality and usefulness of the application as high. The quality of the application’s system
was the highest at 3.68 points, and the actual usage of the application was the lowest at 3.10
points. The application had the highest technological aspect score of 3.20, whereas the content
related to oral health information had the lowest score of 3.10/5. Although the application
showed no statistically significant differences in the quality and usefulness according to general
characteristics, there was a statistically significant difference (p<0.05) between the two when
compared between the caries risk group. For all items, the protector of the high-risk group
evaluated the quality and usefulness of the application highly. The moderate risk group gave
the lowest evaluation score for the application’s quality and usefulness. The usability score of
the application, according to the user version of the mobile application rating scale (UMARS),
was 3.25, and the average engagement score was 2.82 (56.31%). The highest subscale score
was 3.63. Conclusions: In this study, we found suitable quality, usability, and usefulness of the
mobile application, CAMBRA-kids. In future, the use of this application will contribute to the
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prevention of dental caries among preschoolers.
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e 7S} 7] LERgt, BHE oAb 219l 820t 19l Alolol SA12l0 2 gelstalol 7} gIgte.
o} 2| gfalo] 191870l sl RS} S Lhebic,

Table 1. ‘CAMBRA-ids’ application quality according to general characteristics
System quality
Chracteristics Division N Satisfaction
Mean+SD W/ p* Mean®tSD W/ p* Mean®tSD W/ p* Mean+tSD W/ p* Mean+SD W/  p*

Information quality Service quality Satisfaction Actual use

Age =35 31 3.54%1.06 2.031 0362 3.37+1.13 1421 0491 3.35%1.07 0.514 0.773 3.33x1.11 1.844 0.397 2.88+1.14 2773 0.249
36-39 38 3.85%0.71 3.67+0.83 3.52+0.78 3.63+0.80 3.114+0.98
=40 22 3.57%0.92 3.51+0.88 3.30+1.04 3.59+1.04 3.39+0.82
Education level High school 22 3.5910.64 3443 0328 3.56+0.73 2469 0481 3.55+£0.58 4.835 0.184 3.56+0.90 2.706 0.439 3.18+0.85 4.875 0.181
College 23 391+0.96 3,7510.88 3.63+1.07 3.78+0.82 3.38+0.95
University 38 3.58+1.02 3.35%£1.12 3.21+1.03 3.32+1.14 2.86+1.17
Graduate School 8  3.75+0.72 3.6510.80 3.30+0.89 3.62+0.52 3.25+0.66
Employment types Housewife 44 372%£094 2701 0439 3.50+098 4620 0202 3.39+1.01 4408 0221 3.53+0.90 4.807 0.187 3.13£0.92 0477 0924
Part-time work 21 3.50£0.80 3.33+0.93 3.17+0.89 3.24+1.10 2.95+1.21
Full-time work 23 3.78%0.94 3.80£0.95 3.6910.87 3.800.93 3.16t1.03
Telecommuting 3 348%+0.70 3.11£0.51 3.20+0.72 3.22+1.35 3.33£1.20
The number of child 1 14 3.92+0.87 0948 0.623 376090 0.695 0.707 3.37+1.05 0.583 0.747 3.83=0.94 2413 0299 3.31£0.81 1.002 0.606
2 53 3.64+0.81 3.49+0.84 3.37£0.86 3.42+0.87 3.00+0.98
=3 24 3.63+1.10 347+1.20 3.51+1.09 3.57+1.19 321+1.19
>1 21 377+0.88 0.244 0970 3.67+097 0.591 0.898 3551095 1.679 0.664 3.594+0.97 0.640 0.887 3.11+1.00 4401 0.221
Using time of More than 1 hour
30 3.70+0.82 3.59+0.88 3.53+0.89 3.58+0.99 3.36+0.83
smartphone Less than 2 hours
More than 2 hour
23 3.55%0.97 3.361.06 3.19+0.94 3.4510.94 3.03£1.08
Less than 3 hours
<3 17 3.71+1.01 3.461£0.94 3.29+1.04 3.43£1.07 2.75+£1.19
Experience using oral
No 72 3651094 641.5 0.681 3.50+1.01 6335 0.623 343£1.00 753.5 0497 347+1.02 6055 0440 3.03:1.06 563 0233
health care app
Yes 19 3.78+0.74 3.61£0.70 3.33+0.73 3.70£0.78 3.3910.80

" by Wilcoxon rank sum test, Kruskal wallis rank sum test

Table 2. ‘CAMBRAids’ application quality according to caries risk group

. System quality Information quality Service quality Satisfaction Actual use
fisclevel N Mean+SD X p* Mean+SD X p* Mean+SD ¥  p°  MeantSD be p*  MeantSD ¥ p*
Extreme high 3 438+1.07°  10.699 0.013 3.89+0.84° 13.123  0.004 420+0.20"  8.857 0.031 4674058 11.973  0.007  389+084 6.89 0.075
High 65 3.5410.88" 3.6040.55" 3.26+0.96" 3.36+0.97° 2.93+0.99
Moderate 5 3.344+0.36" 2.93+0.99" 3.12+0.18" 3.20+0.77% 3.60+0.55
Low 18 4.1740.85° 3.46-1.09° 3.88--0.89° 4.0040.84° 3.461.09
" by Kruskal-Wallis test

®The same superscript letter indicates the same subgroup by post-hoc holm-bonferroni test
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Fig. 2. Descriptive statistics of Usefulness of the ‘CAMBRA-ids’ application
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Table 3. ‘CAMBRA-kids’ application’s usefulness according to caries risk group

Contents Interface design Security Usefulness
Risk level N
Mean=+SD X pF Mean=+SD X p* Mean=+SD X p* Mean=+SD e p*
Extremehigh 3 3631055 2951 0037 3424046 4101 0009  367+0.58 8857 0031 3531047 10791  0.012
High 65 3.0540.44" 3.1040.35" 3.13+0.52" 3.08+0.36"
Moderate 5 2.89+0.16" 2.98+0.04° 2.90+0.22* 2.94+0.36"
Low 18 3.2740.55" 3.40-£0.46° 3.44-40.54" 3.3540.44"
x B
by Kruskal-Wallis test

“*The same superscript letter indicates the same subgroup by post-hoc holm-bonferroni test
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Table 4. ‘CAMBRAids’ application’s usefulness according to caries risk group

Sub-category Item number Content of each Item Mean SD
Engagement 1 Entertainment 1.54 0.52
2 Interest 2.54 0.66
3 Customization 2.62 0.77
4 Interactivity 3.38 1.19
5] Target group 3.54 0.66
Functionality 6 Performance 1.54 0.52
7 Ease of use 3.38 1.19
8 Navigation 3.77 0.73
9 Gestural design 3.54 0.66
Aesthetics 10 Layout 5.00 3.69
11 Graphics 3.69 0.85
12 Visual appeal 3.46 0.78
Information 15 Quality of information 3.54 0.66
16 Quantity of information 3.54 0.66
17 Visual information 292 1.26
18 Credibility of source 3.54 0.66
Application 20 Would you recommend this app to 2.23 0.83
subjective quality people who might benefit from it?
21 How many times do you think you 2.38 0.96

would use this app in the next
months if it was relevant to you?

22 Would you pay for this app? 1.54 0.52
23 What is your overall star rating of the 2.54 0.66
app?

Table 5. uMARS evaluation results: mean and percentage by sub-category

The number Actual score(A) Maximum

Sub-category of items Mean SD score(B) A/B(%)
Engagement 5) 2.82 0.56 5.00 56.31
Functionality 4 3.63 0.68 5.00 72.69
Aesthetics 3 3.49 0.78 5.00 69.74
Information 4 3.06 0.80 5.00 61.15
Total 16 3.25 0.71 5.00 64.97
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Table 6. uMARS evaluation results by user
MARS  Subjective

User g 3 Comments
points points
User #1 3.07 2.75 - Simple and summarized
« Parents who is older age may find it difficult to use
- It would be better if the contents were added and rearranged
User #2 3.93 3.00  +None
User #3 313 2.50 - There are enough functions other than confirming the result
« I recommend adding various data related to teeth, child care
User #4 3.67 2.50 - Itis easy to know about oral health care
« It is easy for me to use this mobile application
User #5 3.27 275  +None
User #6 3.07 2.25 - This mobile application has insufficient menu and
information of oral health education
User #7 347 2.75  +Ican be interested in managing my child's tooth decay
+ I think it is necessary to provide continuous information on
the application
User #38 333 3.00  -Itisgood to be able to check the results of the tooth decay test
+ Menus and contents are insufficient
User #9 4.07 250 - Color and drawing are friendly and visually good
- It would be good if there is a detailed test result explanation
User #10 2.27 1.50 - TItis useful to know about child's tooth

» I think it would be good to have more menus and explanations
about the oral cavity of preschoolers
User #11 3.00 2.25 - The colors used in the app are good
- It had better provide more oral health information related to
toothbrushing method by month, period of tooth coming up
User #12 3.00 200 - Thereisalot of convenience functions
« lack of description of the application
« I need a more specific explanation of my child
User #13 213 1.75 - Easy to know about oral health care
« It is easy to understand with interest

8. 0= 2|H[0] ¥ FX| H
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