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[Abstract]

This study explored UX strategies for optimizing blood glucose management apps in U-healthcare for seniors. Effective chronic
disease management is crucial, yet many existing apps present usability challenges due to complex Uls and low intuitiveness. This
research compared the Kakao Pasta (Al-based automation) and Dr. Diary (manual input) apps to identify potential improvements.
The results showed that while Kakao Pasta offers automation it often leads to information overload. In contrast, Dr. Diary is
intuitive but lacks automated features. These findings highlight the need to balance Al integration with simplicity in UX design.
Key enhancements include onboarding guides, interactive tutorials, and visualized data feedback. By emphasizing user-friendly
design for older adults, this study aimed to enhance accessibility, engagement, and usability in digital healthcare services,

contributing to better chronic disease self-management among senior users.
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Table 1. Blood glucose management mobile applications with
meter integration

Kakao Pasta

CareSens Air App

Image (]
[ w3 ]
Developer Kakao Healthcare i-Sens

Type of Diabetes

Blood glucose,
diet, exercise,

Blood glucose,
continuous glucose

Management medication monitoring
Manual input and .
. . Continuous
Measurement/ linkage with | -
Recording Capability | continuous glucose 9 ucose.monltonng
(CGM) linkage

monitoring (CGM)

Networking Support

Medical staff and
family data sharing

Medical staff and
data sharing

“These images are created for an application designed for Korean

users.

B2 45 93 7/8t 52 g 22| 2uf ofZ2/AHlolM
Table 2. Blood glucose management mobile applications with

manual input
Doctor’s Diary Sugar Geni
rim B
e
— e
Image 3 e e
LI AT WR IR TE - T o
=g x o
' s
v = [+
Developer Doctor's Diary Health2Sync
Type of Diabetes Bllood glucose, B.Iood gluc‘ose,
Management blood pressure, dlet,.exetrmse,
diet, weight medication
Measurement/ Manual inout Manual input and
Recording Capability P linkage with CGM
) No medlclal staff Medical staff and
Networking Support data sharing fami )
feature amily data sharing

“These images are created for an application designed for Korean

users.

1019

http://www.dcs.or.kr



C|X ™ 2El = &5=&X|(J. DCS) Vol. 26, No. 4, pp. 1015-1029, Apr. 2025

. g% 2| ofZ2|A0]8e MEY
3-1 A-842l g

AH8-/d(Usability)2 5788+ AH8- 7ol A AR} Al 2=
glolu} A)1ES duh} gado)a ggAoR Agst 4= 9]
SAE A7k o ®2 HoJHnh AR QIX-T5FE
A& 28 (Human-Computer Interaction, HCI) &ofol| A
A o, AREARe Al2E 71 e Ag-s H A s)
3le] ALg-2} 78 (User Experience, UX)S &4A17]1E H
8% ATE T 16] AR T Al A 8 T
A 847 o]FojZt} AA, A (Effectiveness) S A&
2A7F Al2=RS BE BRE dvhd Ao fskAl g
& = QA2 oujEit). S4), A& (Efficiency) S ARE
27 B3RS GG Hl ARFE AR AR v AaE
et AlA|, W=IE(Satisfaction)= AFEAZE Al2<ES
ARESHE Bt =7 E A Q1 wESES YERITE o] Al 7

A S Alzglol} Aol AEH 0 ALHY] 5 B
A A1Eow, A B BRI B AL T

9
oh &, a8y, TEEE 2 SRR BAE 7
2w, AF8A} FA4 A A (User-Centered Design) #2304
olefdt 8 AES HAglsh= Zo| Fasith AL W
3] Alz=Ele] V)55 e Hrkehs AL o, AR &
XE s Aol AutA]l ARS aggit) o)=
AREAF T4 AdAIe] 23be] H= Ao R, AREAle] 8
Hkedtar ARl A RS JAlEh] sk 37F E lde] F
T 7IEo® Ak Far ek whebA, AR Al2El A
W} Tzl 2ol A AREA) RES RS s=o)al, AlEle] A
& WA, FFH R AR} A|2F 1) AlFE
TEHSHE o T3 A3kS ) 53], o7 Au|ae} >

-

o] FEAG] 8TEE RoblH A AHgA Y
2 YA ] FAL ol v B aaE
g,

w

-2 8 2| o Z2|A01492] A8t QIE{H 0| A

g T o EFg Aol AR} QIEF o] ~(UD = ARE-
24 (UK 2] A 9402 a&%o]a A4l Ho]
H = D AFsE S0 2 AAEofok it} o]#3l o] &
g Alo] - AREA} A7 A o ® At RE TR
2, A A2AdS BAgsHE AAV)F B3] o3t dx
Alo] ol Z] Aol el AR H7HE 918 tiaEAR] Zhel =g
o= HIMSSS dxAlo] ofZe|Alold AR 3,
Jakob Nielsen®] 1074 AFgA Fej~E, 181 vg &2
e} U Bddlo] gt} o]F Tho|ERlE o ZE Aol
o] AMEA} 85 TEFAZ]AL QP A ol A FE 4= & A

HlaE AT 5 QRS S AAA AR AN 5

http://dx.doi.org/10.9728/dcs.2025.26.4.1015

3], A A ofFE Aol AREA} QIE|H| o] 2~ AAolA]
= HlolE g 9 91 pge] a84S =olv] 98l 1hAs
E29-5 AAIstaL, AR diolHE HA M E
ALEF AIZH A d& kel Aol adnh T3k A
fxbo] tekst A% el oS kgt wEE QlEjHo)
= HasgroZa] A28 QHA

A= A% T23 A7 .47 aeErh
= olgst YA} sto|=ERlS npge®

PNEE wE, AR 3R] A0 IS mRshs v )
ofafars G,

1) Peter Morville's honeycomb model

U BEle o] Ay 7HA] SHoR A E AA,
Xl At 75 JRE AT F8A, A, AR
27F QA AR = Qo A FHAEKE 5 deA] Bt
sh= S84, A, Yehe BRE AA 2S5 A
s A, A, AREARe] B3t gl ERE T VA
7, B, Alz=glo] QA o]aL ofl2] glo] Heho] 7hsEhA]
£ ks A, oAlA, v i3t 2pEstkE A3S Al
SheA] Bk A, v ko ®, AefjQlat nlFtel]l
ol Al Ateb] eleAl ke A ol 17 ] ol 2]
S 3% 3o A= AT

(% kool o

¥ 3. mly 2eo| ARRAAE(UX) 771K 3
Table 3. Peter Morville’s 7 principles of user experience (UX)

Principles Content
Useful How useful is it?
Usable Is it easy to use?
Desirable Is it an appealing service?
Findable l(())as??users find what they need without getting
Accessible Is it accessible to everyone?
Credible Is it trustworthy?
Valuable Is it worth the investment?

2) Jakob Nielsen’s 10 usability heuristics for user
interface design
AlolF d<&e] Fe2~8 H7HHeuristic Evaluation)=
AREAF QI Ho] 2 A AlA 71 ] &zl AHEAd 37t
WHo R, HFE], Buld x|, KAZE], ofEFg Aol
5 ohFs OAY AlE ARzl FeisA A8 4
THEE 4). o] WHE T2 ARA HE7Fso] AlAlE 37}
Zlof| whe} A|2~El] FAEE AAA o= A ek XHS|

N

o,

ﬂ?
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Table 4. Jakob Nielsen’s 10 usability heuristics for user
interface design

Principles Content
Real-world match Match between system and the real world Oq“_TLL "]‘401 /\]-31]—.4 = % ]-ng‘g} Q%‘r %E] OH_EE_
Control User control and freedom gl Ao o] AeA 7L AAS TS 8l 7129 uEA
Consistency Consistency and standards PNERE- P P EX. H}El-_i gm o /}_Béﬁ}iiq-. =3 }\]1401
Error prevention Error prevention /\]—9—?(]-«] /\]aﬂ Xi O} 7<4y_ X}E] 5:_‘1:_0 ‘7% 1:]7\]% 7] ]
Recognition Recognition rather than recall J%E %4 E/H o H]-o:‘i 0}01] ] ] ;ﬁrﬁuiﬁ e 7151‘2& 1:%
Efficiency Flexibility and efficiency of use 6}9\1@. ] ] [ﬂr‘j/} W OE:IL'E olH ij'?l A}%@) %7} o = }\]
Aesthetic Aesthetic and minimalist design Uo] AJ&Ajol|A] AAA0] oJks n)H= gES Ao o
Crorecoury | 15 s ocognze, danose, anc B, Y, S, AR, A9 B 7] e
Feedback Help and documentation #HFHo= Al E}‘ ol 72 Hrlsk2015)9] A

oA AAE LS o AR B7F 849k dAEH, Ay
5. HIMSSe] 8AOf Of Z217014 B712 218k AR 21%) °f AR F4lef W w4 elFwleld UX/UL 87k 71

So &=

Table 5. HIMSS usability principles for evaluating healthcare o2 Bh S Stustal gtk & AyllN =ET HE
applications HrreEa A5 7128 E 6o AlAEITh
Principles Content

E 6. MU0 ARZALS 2I5HUI TIRIR ARRM &It 7|&
Table 6. Usability evaluation criteria for Ul design for senior

Is it reasonable to take two minutes to use the
app to compute drug dosing for a medication

order? users
Efficienc How many steps should it take to view vital sign Evaluation criteria Descriptions

4 measurements of patients at home through apps . The overall layout should be unified
that remotely connect to bedside monitors? Consistency making it easy for users to operate.’
How long should it take for you to view medical The current status and information should
images on a mobile platform? Visibility be clearly displayed, allowing users to
|s data entry too complex or confusing to easily understand them.
perform completely and as intended? . Users should be able to perform their

Efficiency

Does the small screen size on your mobile device desired tasks quickly and easily.

Effectiveness affect your ability to accurately interpret
radiological images?

The interface should be immediately
Intuitiveness understandable without requiring
additional information.

Is information poorly presented or subject to
misinterpretation?

In addition to functionality, the design

Aesthetics : .
Does the app perform the way you expected? should be aesthetically pleasing.
Usgr ) Would you use the information/data obtained
satisfaction from the app in your clinical decision—-making 3-4 }\I"g'lg ]gﬂ' 7|t|'=|'l
process?
AR/ 3371 71 AA] 75 8(Testing), ZF8M(Inspection),
3) HIMSS d27A0] oS A|o)de] AR B7} 93] T3 AEH(Inquiry) &2 EEJE} e A AL
HIMSSS] @2e7lo] ofZelzlold Abey B7 A3 e & AF o Bz Al es Folste] 40S S35k
24X (Efficiency), &% (Effectiveness), AFEA W= sto @M ALE T TAShHE L R/E ‘?:_}74 Sl AFEA) S-S
(User Satisfaction)2] Al 7}A] =8 SHo = FAHM, & B 5= Wolth o] & Baf AR T4l AAIE 7te
2Ale] 718 AHAAS AAA ow ke flg Ve 2 A|=Ele] SRS Fol= vl 719E 4 QlvH 18], 2
AAFITHE 5). EEAS AHEATL A4S Fashs Bl 20 P AH W7 AP AR Hele W7t g e
S AR BAE Aasehe oS4 T, FEAS A o AElg PEsla, FEue 24 9 AU w2

1021 http://www.dcs.or.kr



= el o] IgellM= Mol e H
EE 8ol EAS 4 2 Hadith g
ARAZE A ABS AR A S dEE H
Sl AHEA 43 B el uigk ARE ek W
Holth AREAL FAle] W7t 71 o 2= AE-ZAKSurveys),
218 F(Interviews), Think Aloud, #ZObservation), &
% ##(Field Observation), Z#A(Questionnaires) 5°]
A AR, ATt Sale] BrF 7o R ey H
7HHeuristic Evaluation)®} <1212  $]32~F(Cognitive
Walkthrough) 5°] 4ot}

B ATl Aluje] ARgARS] A ARE kS i
FotaL, A FART gofshr] ofHE XA P5H 5
38 AFH o= 451314} Think Aloud®t Task Analysis

BAE

-

S A)

o= m

719E E838lth o= AlYo] AH8A}e] ie] AL Fof \E
&, AL, 2, 7] Fael] Qo] B 8A4AE ddH o= 3
oteto] B} A UX 7 Waks =& fs 54
oA o]Fo}x ). E35] Think Aloud 71H-& AR 3]
< FIske FAAA Ae AR Lot EATHS AA
to 2 AdojglslA o zH, Ay o] AgAle] Ala HA T
AR 27 wale] EAS G ow sloksl=t] G831 &
o7 #gsit}, Wk Task Analys1s 7He g9 7=,

_{

Hole] Siel, B 44 Se T 715 S WA AL
A7k st FAR] oJeE 513 SR B8 70
2 AAHom pxEeks o Eddelth, & AT of F
HAS] T1Ee WaAsel FEFo RN, Bt A oF
o) Aot MR 24 o), Aol 284 el
NS 1T AFHR AR BESHE U HEE s B
G B7h PR ES A gt

. 89 #e2| ofEe|Foldel A8 Bt

N

4-14oLohy MY oL IR

AT A 89 B ol Alel ] AMgAd S
Brrate] AlLjo] ARGl Al Ajhel AR Waks Al
ﬂﬁﬂiiﬂWOFﬁ%ﬂﬂEﬁﬂﬂﬂéﬁ dl
F17Le. A Aol ‘FAEF S} AEZ Q] /)¢ H
kfﬂaﬂﬂﬂﬂ~ﬂﬁFm“0iﬂﬂ&“q

‘FtEFE 2024 EA1E TP A 0] 1EAT
mD7W}§%{R4ﬂaaﬂIbggﬂgﬂloméehﬂ%
A 2= 4= 155 7157|1538l o] e A&5ddS
371(CGM) ¢} d5ate] ARgALe] dd HlolEl& AAIREo =
RUERE, 24} 2, 5oF 52 715 & 5 JEF A
wojlek. whd, ‘HErolole] = 2017 AjE =] A
g3 v FWE o 20239 12€9 7F ¥4 UerE F
1509 A& 7153 1Bl I #e ofEZeAelelt)

http://dx.doi.org/10.9728/dcs.2025.26.4.1015

o P& AgATL Y, Nu

. 25, A, G 59 kst
717 dlolHE AA st #e 5 AT AAFE 9l
t}. Google Storedl 2025\ 29714 4 A=) 4= HH, F

2 7l5e B4e ¥ 77 21,

B7. 24 0y

Table 7. Analysis target

App Name Pasta Doctor’s Diary
Diabetes Type 1 Diabetes, Type 2 | Type 1 Diabetes, Type
Types Diabetes, Gestational 2 Diabetes, Gestational

P Diabetes Diabetes
Installations 50,000+ 100,000+
Rating 4.5 4.6

Blood glucose data
Al-based health visualization,sharing
Key Features ) . ) : .
analysis, meal guidance | function with medical
staff

2 AT o olEEFlelae) Al o] Aluo] AREAL
o dd #he] el v GEFE vl FHs] 2l ols
A7 thho Ay, ‘Thaek & AakE AsEg U]
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ol we, 1 A7 T ofEel Aol He) AL S Bk,
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e BAgoaR AlUe] ALglel Ngket F 2 o
Zel7leld AAl WEE Al skaA} g

DL O 208
ATE AUe] ALY 87E BAska B wel o
Eaaﬂ 1e] UL Bkl AR 8 m&al7] 918 20254
29 1958 29 150744 % 153+ £ A7 o
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Table 8. Usability evaluation tasks

s, 1% 717] Q% s S0 FAE, 7} el T4 8
2 Bz AH87te] 3% dus Qe e B

K™ 4, 19 5).

“These images are created for an application designed for Korean
users.

J8 4. TAELEjAT M 51K

Fig. 4. PASTA task analysis screen
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“These images are created for an application designed for Korean
users.

J8 5. 2Eclolofz| EjA3 EA 5H

Fig. 5. Dr. Diary task analysis screen

Category Task item Execution details
Task App Installation Download, mstalll the app from the App Store or Google Play, then
complete the registration process.
Task2 Personal Information Input & Initial Settings Task Fyr;)tsr personal information such as name, age, gender, and diabetes
Task3 Main Menu Navigation & Ul Inspection Explore the main screen layout, focusing on key menus like blood

glucose recording, data visualization, and goal setting.

Task4 Blood Glucose Entry & Verification

Input blood glucose levels and review the stored data.

Task5 Data Visualization (Graphs & Reports)

Select blood glucose records and review the corresponding graphs and
reports.

Task6 Goal Setting & Modification

Set target blood glucose levels and modify them as needed.

Task7 Notification & Reminder Settings

Set reminders for medication intake, blood glucose measurement, and
exercise.

Task8 External Device Integration

Connect the app with an external blood glucose sensor or other
devices.

Task9 Record Retrieval by Date & Period

Select a specific date or period to view corresponding records.

Task10 Help & Support Function Utilization

Access the app's help section and use the search feature.
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Table 9. Derivation of usability evaluation items

Category

Evaluation criteria

Consistency

— Are the menu and button positions consistently maintained across screens?
— |s the function transition consistent, making it easy to complete tasks?
— Are the icons and text styles consistent and easy to understand?

- |Is key information (e.g., blood sugar records, goal settings, notifications, etc.) easy to find?
— Is the text size and color contrast appropriately set to ensure senior users can easily read and understand

Visibility the information?

— Are graphs and data clearly distinguishable?

— Was adding blood sugar records and searching for data easy?

— Was the time required to complete key tasks (e.g., adding blood sugar records, setting goals, etc.)
Efficiency appropriate?

reminders, etc.) useful?

— Was the notification feature provided by the app (e.g., blood sugar measurement reminders, medication

Intuitiveness

— Are the labels for buttons and menus displayed in an easy—to—understand manner?

— Can first—time users easily navigate and use the app's key features (e.g., blood sugar records, goal setting,
etc.) without needing a manual or help guide?

— |s the integration process with external devices (e.g., blood sugar monitoring sensors) clear and intuitive,
and is the connection status visually displayed in the app for easy user understanding?

— Are the colors, fonts, graphs, and icon styles designed consistently and harmoniously?

Aesthetic — Is the primary information visually well-distinguished from supplementary information?
— Are visual elements used appropriately without being excessive?
AR B AR =F A, AHEAE T4 Al A, A% BRe] Hesk A
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7} E-Le AiA(consistency), 71 (visibility), &
S (efficiency), 23 (intuitiveness), Al1X(aesthetics)
o] gAl 7R Ao, olE EdiE AEXE 243t
Aok AREAl 7= 54 YAE FE(Likert scale)E A
sto] SAsiglon, 39 &4 ] 1gx fvf (13,
‘187 oy (23), ‘BFoItF (34, ‘1€ (4A), e L
2 (53 o= FA8IITHE 10).

1) 4#-4 (Consistency)
Ao AL 7 A3} gEjtlo|olg| 7} upAEF B}
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T Parghs 71530 (S k15 / Seltelo]
2 gk 1.9). o= "HEdelojgrt 7 Hgho] golgt
Ul 728 253 985 AARIh Sedololels F2 7)
s F Hgho] A om AH o, AREAtel Al HEEt v
E10. ABY TU} &% 250l e Me A
Table 10. Survey results by usability evaluation categories
Doctor’s
Category Key content Pasta Bl
Button placement 1.9 1.2
Function transitions 1.2 3.2
Consistency
Icons and text 1.6 1.4
Average Value 1.5 1.9
Clarity of key information 1.9 1.5
Readability of text size and
1.5 1.5
color contrast
Visibility
Visual distinction between 31 10
graphs and data ’ ’
Average Value 2.1 1.4
Ease of adding records and
ol 1.5 1.4
retrieving data
Completion time for setting
2.1 1.7
Efficiency records and goals
Usefulness of measurement 38 55
and notification functions ' '
Average Value 2.4 1.7
Clarity of buttons and labels 2.0 1.5
Ease of learning for users 1.3 1.0
Intuitiveness | |yjitiveness of sensor 15 13
integration process ’ ’
Average Value 1.6 1.2
Consistency of design style 3.9 1.5
Visual distinction between
key and supplementary 3.3 1.2
Aesthetic information
Appropriate use of design 37 50
elements
Average Value 3.6 1.5
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