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Abstract
Entering an aging society is a social dynamic that affects economic structures, quality of life, and
public health systems particularly in everyday elderly healthcare, where risks of chronic diseases and accidents

increase due to age-related physical decline. Although a wide range of health-monitoring products and smart
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products are now available, most designs primarily target working-age users or those familiar with technology.
This creates a usability gap for older adults who may face limitations in perception, mobility, and digital
literacy. This research focuses on identifying suitable attributes of smart health products for older adults and
developing industrial design guidelines that integrate functionality, user experience, and aesthetics.

This research has two objectives: 1) to explore the required attributes of smart healthcare products
that are appropriate for older adults, and 2) to identify design approaches for smart healthcare products that
respond to older adults’ needs. A mixed-methods approach was employed, including in-depth interviews with
five healthcare experts, an evaluation of four prototype design approaches by three industrial design experts,
and a satisfaction survey with older adults.

The research methodology began with secondary data review and the collection of 24 case studies
of smart healthcare products that had been published or received international awards, in order to classify
usage formats and types of technology. Research instruments were then developed as in-depth interview
protocols, and interviews were conducted with five experts in older adult healthcare to assess the suitability
of different smart health product features. A suitability rating criterion was applied to rank these features. Next,
the findings were used to develop four prototype concepts, focusing on a body temperature measuring device
for older adults as an experimental platform to explore form, grip and handling, light/symbol-based feedback,
and overall user experience. Subsequently, three product/industrial design experts evaluated the suitability
of the four prototypes across multiple dimensions, including design concept, form/size, color and surface
texture, strength/safety, materials, and functional features. In addition, quantitative data were collected from
15 older adults aged 60 and above, following a user-centered approach through direct observation of users’
needs and contexts and prototype testing. Satisfaction was measured using a 5-point Likert scale
questionnaire, and the results were analyzed using descriptive statistics.

The research findings indicate that: 1) Based on the analysis of 24 smart healthcare product samples,
the products can be classified into three main usage categories: wearable devices, portable devices, and home-
based and service devices. Across these categories, commonly observed technologies include sensor systems,
connectivity with smartphones or the Internet of Things (IoT), and alert mechanisms for safety or monitoring. 2)
Interview results and suitability ratings from five healthcare experts reveal that the most appropriate attributes
for older adults are body temperature measurement, blood pressure measurement, heart rate monitoring,
activity tracking, blood oxygen measurement, and sleep detection, while fall detection was rated as moderately
suitable. In contrast, blood glucose monitoring and gluten detection in food received low suitability ratings. 3)
The researcher used these findings to develop four prototype concepts, employing a body temperature
measuring device for older adults as a test case to explore form, grip/handling, light or symbol-based information
display, and status communication. Evaluation by three industrial design experts across multiple dimensions—
concept, form/size, color and surface texture, durability/safety, materials, and functional features—found that
Prototype 3 achieved the highest overall suitability. The criterion “the design concept is interesting” was rated
at the highest level (X = 5.00, S.D. = 0), while criteria related to appropriate form/size are appropriate and easy

to use, colors and texture are attractive, non-hazardous materials, safe durability, and functional usefulness were
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rated high (X = 4.67, S.D. = 0.58); strength and safety were also rated high (X = 4.33, S.D. = 0.58). 4) Prototype
testing with 15 older adults showed that Prototype 4 received the highest satisfaction across nearly all aspects,
particularly clear and engaging information display (X = 4.93), technological moderity (X = 4.80), and
color/surface texture (X = 4.73). These results suggest that prototypes with clear status communication, reduced
learning burden, and appropriate aesthetics are more suitable for older adults’ use. Therefore, classifying smart
health products by usage patterns and technologies, together with defining essential and suitable healthcare
attributes for older adults, provides a design strategy that links ergonomic principles, light- or symbol-based
information communication, material safety, and a balance between aesthetics and usability. The outcomes can
be extended as a framework for developing and evaluating smart health products for older adults, contributing
to industrial design scholarship and digital health innovation for effective monitoring, follow-up, and risk

prevention in aging societies in a sustainable manner.

Keywords: Smart product design, User-centered design, Elderly healthcare, Aging society
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JUN 2 Nguiieg 1 aHanuaSaseslien1suaaunIn 31WI 24 KA

Figure 2 Sample Collection of 24 Smart Health Care Products
Source: Adapted from iF Awards (2024), Kickstarter (2024), and Smart Product Design (2024)
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Figure 3 Smart Products for the Elderly: Body Temperature Measurement Device
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Table 1 Suitability Score for Smart Products for Elderly Health Care
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Table 2 Smart Product Design Suitability Score for Elderly Healthcare, Type 1

aau tin) ALade daude Uy AATY
No Topic (Mean) | u1n3g1u (S.D.) WANZEN
1 WIARNTERNLUULANULEULD 4.00 1.00 170

(Design concept is interesting)

2 JUNSVIAWINgasLazitgneni sl 3.67 0.58 Urunans

(Form/size is appropriate and easy to use)

a o

3 ddunaviidudalinnusagala 4.33 0.58 170

(Colors and surface texture are attractive)

4 | fenuudasssessumsldnuldegnvaands 5.00 0.00 VG

(Product is durable and supports safe use)

5 | Yanlddudunsesofldau 5.00 0.00 Wndign

(Materials are non-hazardous to users)

6 AuaudRuazUsylevdldassiiniumunyan 4.67 0.58 )

(Features and functional benefits are appropriate)

B\Iaﬂ’li’iLﬂi’]%ﬁ‘ﬂjaiﬂaﬁ]'}ﬂﬂﬂiﬂia‘iLﬁuﬂ’J’mL‘Vill’]%allﬁﬁﬁf’e]LLu’Wl’NﬂWi@@ﬂLLUUN??Wﬁm“VTLL‘U‘Uﬁ 13970

v ¢ o v A A '3

ALFEviuNMIeenwuUNaniuel adeninzuuugian Ao Tanunlusssesiumsldanuldegisaonde way

&

Fagliidusunsesedldau Samnumnzaeglussiuanniign fe (X = 5.00) (S.D. = 0) s8sa%n Ao ArANTA
wazUsglonildaneiinumingay daanumngauegluszauin fe (X = 4.67) (S.D. = 0.58) Adunagidusiadl
ANURIgAle dArnnwsnzategluseduiin e (X = 4.33) (S.D. = 0.58) uurAanisesnuuuiiauaula e
AnumngasegluszAuinn fie (X = 4.00) (S.D. = 1.00) waggunsvawamnzauuazirgsanislidau dennu

winzategluszAuUIuNa1e s (X = 3.67) (S.D. = 0.58) Muddiy

M13197 3 ATNAIAZLULANUMENZAUAUNTEDNUUUNAR A8 IRz iaN S QUagUA W YT ULEegUUUN 2

Table 3 Smart Product Design Suitability Score for Elderly Healthcare, Type 2

AU %299 ARy druleauu ANA2Y
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(Design concept is interesting)
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(Form/size is appropriate and easy to use)
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(Colors and surface texture are attractive)
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(Product is durable and supports safe use)
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A10U Wl AaRY daudeauu AU
No Topic (Mean) | u1m3g1u (S.D.) WANZEN
5 | Jaghidudunseserldem 4.67 0.58 Gl

(Materials are non-hazardous to users)

6 AavantanavUsylevildaosinnumungay 4.67 0.58 Gl

(Features and functional benefits are appropriate)
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Table 4 Smart Product Design Suitability Score for Elderly Healthcare, Type 3

a0u Lin) ALade daudeauu ANATY
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(Design concept is interesting)
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(Form/size is appropriate and easy to use)

a o o
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(Colors and surface texture are attractive)

il Tauudanseasassunisidauldegislasnsiy 4.33 0.58 170

(Product is durable and supports safe use)

5 | Yanlddudunsesefldau 4.67 0.58 1N

(Materials are non-hazardous to users)
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(Features and functional benefits are appropriate)
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winzauegluszaunn fe (X = 4.67) (S.D. = 0.58) uaziiauudeusssesiunisldauldedisUaends TA1Au

winzauegluseAuin Ao (X = 4.33) (S.D. = 0.58) Aud1dy
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Table 5 Smart Product Design Suitability Score for Elderly Healthcare, Type 4
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Table 6 Consumer Satisfaction with Smart Health Care Products, Type 1

- Anade | Ay | dawdoauu AU
318N15U LAY . -
(Mean) | $ewaz | wnsgu (SD) | anuivanela
sUnsadiauuraulavseuildau 333 | 66.67 0.76 U1unan

Y

(Form is appealing and looks practical to use)

ddunariduialinnufgala 347 | 69.33 0.52 Uunan

(Colors and surface texture are attractive)

dnanuLazIUINIAUULNTEY 3.47 69.33 1.32 Yrunang

(Proportions and size are appropriate)

AaauURALazUsElovdldansiinumingay 420 | 84.00 0.43 tly

(Features and functional benefits are appropriate)

anuuagelunsidnalulad 3.47 69.33 1.05 U1unang

(Modernity in the use of technology)

NerRan1sUngeinw (Easy to maintain) 3.33 66.67 1.02 Uunang

miuanwadeyannuazdenutaan/ el 393 | 78.67 0.60 ey

(Visual and text-based information display is clear and engaging)

o a

InRaNITITeANNianelasunIsesnwuuNdndngisaases wuull 1 wudn Watenldnzwuugdn Ao
AaantAwazUseleonildassiinnumansay fda1anuianelasgluseduunn fs (X = 4.20) (S.D. = 0.43) UaENI3
wananadayan niardannudnlauAlaula daanufianelasgluseduinn As (X = 3.93) (S.D. = 0.60) 94841

v v o a P =
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Urunas Ao (X = 3.33) (S.D. = 1.02) MUaIRU
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Table 7 Consumer Satisfaction with Smart Health Care Products, Type 2

- Awade | Andu | daudeauu LAY
318N15U53L1UY Y -
(Mean) | $awaz | anasgiu (SD) | Awiienela
sunsalianuihaulaviseuildau 4.20 | 84.00 0.43 il

(Form is appealing and looks practical to use)

ddunarihhduialinnusgala 4.47 89.33 0.38 170

(Colors and surface texture are attractive)

dodrunazvuiniinumgay 4.53 | 90.67 0.38 Wndian
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- Anade | Amduy | dawdeauy AU
F18N15UTTIAY Y -
(Mean) | $owaz | snasgiu (SD.) | Anwiewel
AantRALazUselovildansiinanumunzan (Features 4.47 | 89.33 0.25 1N

and functional benefits are appropriate)

Anuviuaislunisldmalulad 4.60 | 92.00 0.24 wniian

(Modemity in the use of technology)

NefensUseinw (Easy to maintain) 4.53 | 90.67 0.25 wniian

nsuanINadeanInkartanudnIL/daule 4.40 | 88.00 0.37 il

(Visual and text-based information display is clear and engaging

a
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Table 8 Consumer Satisfaction with Smart Health Care Products, Type 3

- Avade | amdy | dawdeavu sEAU
F18N15UsTBIAY Y -
(Mean) | Sawgay | 93U (SD) | amunanala
sunssimnutraulavseu gy 4.13 82.67 0.92 110

U

(Form is appealing and looks practical to use)

ddunazinduialinnumagala 4.67 | 93.33 0.76 WINTge

(Colors and surface texture are attractive)

o

AAIULATVUIATIAN UM AL 4.53 | 90.67 0.78 WINAign

(Proportions and size are appropriate)

AautRALazUselovildansiinnnummngay 387 | 7733 0.92 )

(Features and functional benefits are appropriate)

Anuviuaislunisldmalulad 453 | 90.67 0.78 1nitgn

(Modemity in the use of technology)

NefensUseinw (Easy to maintain) 4.33 | 86.67 0.89 1N

nsuansateyanmuazteaudaian/aula 433 | 86.67 1.16 un

(Visual and text-based information display is clear and engaging)
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Table 9 Consumer Satisfaction with Smart Health Care Products, Type 4

- Awade | Ay | dowdeauu 52AU
M TUISIAUY v -
(Mean) | Z%osay | w3y (SD) | anaiawale
sunsalanuthaulavseunlday 4.20 84.00 0.69 1N

(Form is appealing and looks practical to use)
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dnanuLazIUINIAUUALNTEY 4.40 88.00 0.51 110
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anuuadelunisldmalulad 4.80 96.00 0.16 1niige

(Modernity in the use of technology)

NeRan1sUngeinw (Easy to maintain) 4.13 82.67 0.52 0

nsuansatayanmiaztoaudnian/aula 4.93 98.67 0.06 Wndian

(Visual and text-based information display is clear and engaging)

MnuanFITeANuisnalaiuMIesnwUUARSuISIRTeE Luun 3 wudl WdeTldavuuugegn Ao 13

wansnadoyanmiazdenudaiau/iiaula deanuiianeleglusedvuniniian fe (X = 4.93) (S.D. = 0.06)

v

anuiuaielunsldnalulad deanuiaelasgluszduinniian Ao (X = 4.80) (S.D. = 0.16) Hduuaziduiadl

N

mnuisgala Tanrfianelesgluszduiniian fie (X = 4.73) (SD. = 0.20) uazauanTAuazyszloviliassdl
Anumnzay Jananufiewelasglussduuniign Ao (X = 4.60) (S.D. = 0.24) 5938331 Ao Andruuazvund
ANumzay daranuianelasglusydunin Ae (X = 4.40) (S.D. = 0.51) sUnselianutaulanseuildenu fia
AufisnalaegluszAuiin fie (X = 4.20) (S.D. = 0.69) uazdigdenisurgessne deranuienelasgluszduun

An (X = 4.13) (S.D. = 0.52) muasu
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