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An Artificial Intelligence System for Screening and Grading Diabetic Retinopathy
from Fundus Photographs with a Prototype Web Application
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Abstract

Diabetic retinopathy (DR) is a major complication of diabetes and may cause permanent visual

impairment when screening and treatment are delayed. This study aimed to develop a deep learning model
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for five-level DR grading and a proof-of-concept web application for preliminary screening. A total of 3,662
fundus photographs from the APTOS 2019 dataset were split at the image level into 2,563 training, 549 validation,
and 550 independent test images. Images were preprocessed using Local Average Subtraction, and an
EfficientNet-B3 model was trained with transfer learning and Weighted Cross-Entropy Loss. On the independent
test set, the model achieved 80.7% accuracy and a Quadratic Weighted Kappa of 0.877. Sensitivity and specificity
were 37.9% and 96.0% for Severe DR, and 61.4% and 96.6% for Proliferative DR. No Severe case was misclassified
as No DR or Mild, although several Proliferative DR cases were under-graded. The web prototype showed an
average end-to-end processing time of approximately 0.9 seconds per image. These findings indicate prototype-
level feasibility rather than clinical readiness, as external validation and real-world clinical evaluation remain

necessary.

Keywords : diabetic retinopathy, deep leamning, EfficientNet-B3, medical screening, artificial intelligence
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Integration of the Unified Theory of Acceptance and Use of Technology with Game Factors

Affecting Continuance Intention to Use Mobile Exergame among the Early Elderly
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Abstract

This study aims to analyze the factors affecting the continuance intention to use mobile exergame
among early elderly individuals. Eight variables were examined in this study by integrating four constructs from
the Unified Theory of Acceptance and Use of Technology (UTAUT), namely performance expectancy, effort
expectancy, social influence, and facilitating conditions, with four game-related factors: perceived enjoyment,
perceived challenge, perceived design attractiveness, and perceived sense of pride. This research employed a

guantitative approach and collected data from 110 elderly participants using an online questionnaire. The
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analysis using Spearman’s rank-order correlation coefficient revealed that all eight independent variables were
positively correlated with continuance intention to use mobile exergame at a statistically significant level (p <
0.001). Furthermore, multiple linear regression analysis indicated that the independent variables could explain
74.4% of the variance in continuance intention to use (R” = 0.744, Adjusted R = 0.724), with facilitating conditions
being the strongest predictor of continuance intention to use. The findings of this study can be applied to the
design of software architecture and the improvement of user experience in health applications for the elderly,
particularly through the development of positive feedback systems and social sharing features to promote social

interaction and encourage continuous usage effectively.

Keywords: Continuance Intention to Use, Exergame, Early Elderly, Unified Theory of Acceptance and Use of

Technology
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UTAUT agaunsaesuieniseensumaluladlaegisnseunqu uwiluuiunvesnueenidanity dJadediunisee usu

Va v = o U % v
{3

wialulagiiesegnaferanaliiiemenanisesuienginssunisidauegiesiailios smewnil §idedunidadesmunud

U
v

s iadn loua (1) Mssuianuayn Feasvieudsanumdanduainnisldanulaglivuiunadns (2) n1s

o v

Fuiaruviame MAgITeiuANUMINEENTENINANNANNTATEE WAL SEAUANEINTBIAINTTH (3) N15TUTAI

=

Aegalavesn1sesnuuy Fautun1ssuiinisesnuuudiusieysyaiuiugld (User Interface) inumsnzas traula

=

wazAaneldnu uaz (4 nsfuianuidnnagiila Jufaduileyaraldanuaiinsanienlune1euvenuedlunis

Y

Y
v
o N =

Viunadsuntegisaudise detu wddeifudenysannisnged] UTAUT saudutadesuny iessuieausdlaly
nsldnuegrssiailiosannueeaniainieuuiiefie durstdieliaunsatnadnsluvszendldlunisesnuuuweundindu
guamLaginueanmaselvsngauiugaety nslumuussaunisalfldan (User Experience) dustoussanuiugly

(User Interface) n15a519u599¢la wagnsduasunmsldnuegiweaiiotldegnafiussd@nsninaunniu Nl Msysanns

WWIRAINNG LY UTAUT Sauiuladesnunudandtd aenndesiuanuideves U1adl fsuana (2560) laysannisngud]

EREE ]
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nseensuwalulad (TAM) Saududadadnuny Tng TAM wag UTAUT Ssngruiundaiilndifesiu waz UTAUT deiu

nsmLIREnINKULTIaRINTsEaNsumAlulagTnds TAM Tinseunguusunnisldanuunngadu

NIBULUIAANTIVY

nseukwAnvaInTIteduandlunind 1 fwuituainnisysanniamgud UTAUT saufudadeduiny
Tneuvsiudsduoanidu 2 ngundn loud (1) nquiladediuniseeusumalulad Usznoudie aanuaianiasiu
Uszansnin anuaanisluaumenesildon Svswavnadann wazanminadesiiatuayy uaz (2) naudadfuny
Usenaudig Msfuiauaun nMssuinnuime nssuinnufgalavesniseaniuy wazn1ssuianuidnniagila

TAgFWUSAUNITUAAIAIIILAIHATIUINABAILAIL lUNT LT UBE9s Bl paupRnUeBNaINgULIIBD D

Unified Theory of Acceptance and
Use of Technology

Performance Expectancy (PE)

Effort Expectancy (EE) H2

Social Influence (SI) H3

Continuance Intention to Use
H
— Mobile Exergame

(cn

5

\

Facilitating Conditions (FC)

a
Game Factors H5 g
Perceived Enjoyment (PJ) H6
- HT,
Perceived Challenge (PC)
H8

Perceived Design Attractiveness (PD)

Perceived Sense of Pride (PS)

IANANENRY

AN 1 NTBULLIAANTTIVY

s 08u35998
1. Us¥uIns

Uszynsveanudded Aeyanadilidyudlve wazidudfianunsadrfudeldnudunesidaniugunsainnm

]

[ P

atlaegamile Insunranguililudgonglodu Teny 60-69 U viieidind w.a. 2499 530 w.a. 2508 uasidugiliaed

Y 9

Uszaunisalnisidinuaaniaaniguuilens Fitforce 2 unnau

aunaiifideidendnwingudgsengiedu esarninuililunisdnwfuinueeniidaniedafosendonis
weulinemelussdunils daeengTonats (70-79 U) warigeengTovans (80 Tauly) dnddeddndusameuny
faudsaiemsuiniuniemsvndumnninggeeny Jesu Geenadssasonuausaluninaunildoisasafouay
soiles fadu sAdeitadendnmidaengtesu ddaussanimmsunesangausomsiaunueanidmnieuinaiy
dielFmsdnyidullegnamnzan Jaonsy waraunsaasiioudefefidsmasiemnuddlalunsldnuegaadeses
nueanMasnevuefsliogedniau

2. A1981UATIUINATDENY
Tun193duadsil ffudsdusiuiu 8 dauus wagldnguiegnadiuiu 110 au Jsenafindnudesdenisiia

ya o

Overfitting agnalsfinnu §deldnsiaaeuninuiismmevesnuinngudiegialagldlusunsy G*Power lnpdnisivun

U

AINNTIEADTAN 9 AIINT 2 WU YUIANANRIBE 1T UAMTIMIEANAD 109 AY ALY NEUATI9E19TIUIY 110 AU

oA

Fefeinemedwmsunsiangsimeaiinluanuided lnswladumiisfiedamasiaginamds 9819ay 55 A

141




142

The 16 Payap University National Research Conference 2026 In Cooperation : UNRN, APHEIT, EnT, NHEIC and TCEB
June 5, 2026 Payap University.

wenand dalddniunisnivdevanufgiuvenisinszianuannseng 1w anuludaszvesdoya

AMUFLTUSTLEY wazdgmn Multicollinearity LWoanAMULERIUINISIAR Overfitting lagtinAuudoiioveslung

% G*Power 3.1.9.7 = X

File Edit View Tests Calculator Help

Central and noncentral distributions Protocol of power analyses

critical F = 2.03233

Test family Statistical test
F tests v Linear multiple regression: Fixed model, R? deviation from zero v

Type of power analysis
A priori: Compute required sample size - given «, power, and effect size v

Input Parameters Output Parameters
Determine => Effect size f2 0.15 Noncentrality parameter A 16.3500000

o err prob 0.05 Critical F 2.0323276

Power (1- err prob) 0.80 Numerator df 8
Number of predictors 8 Denominator df 100
Total sample size 109

Actual power 0.8040987

A 2 MsAnangusitegagldlusingu G*Power

3. M3guAl9E9

a

FWeldiBn1sdunuuldldaiuniezdu (Non-Probability Sampling) 18380151l uula1zas (Purposive

EAY

Sampling) lasandnuaizesuszannsitmunede fgeengiosuilineldinuesnfdsneuuiiofi Fitforce 2 unrey
fvtnugmsldaunsalnuiiugu waslienubuiiisdiinnuite aausnvasennduililfmadondedifeseds
mMsfmdenTilonnziaizasmsanu inguszasd

4. w3eailefldlunside

ww3palialunsIdeusenauniey

o dl

1. Wnsdnvidlefiovesyideddndalusunsu Fitforce 2 wiolvidatonenaasdldau danslalnsdnvisieds

¥
a a

vauIdeiiesaTauiedll dinguszasdiioniugualnuuana1aveunIalolun1sive lngiidy

q

rasaniseeniaINeukeUNaIAt Fitforce 2 waglvirjgogiansannmainTinanuidy

v
a v ayv Ao a

2. LUULEAIAUBUEDULINTINGIUINE (Consent Form) Nuddedaniunisnelandnasesssunisivy

Tunywd TnagideladnviuuuwaninuBuyaudnIauide (Consent Form) Litaduasinguszasd

U

anwagfInTIudeud s anslunisneudd uazn1sinwiAuduvesteayaunidnsiunausy
naaedldanu wWelidgeigyianudila waramwu ndugeud1s iy
3. wuvasuaueaulal (Online Questionnaires) lugUuuuAiaudnuglateln (Close-Ended

Questions) e udoyaraLUsAuLazAIMUIINUYINUITY MHIINKateIgnaaeteanindiny

va o

HuweUnaAdu Fitforce 2 ud7 laeldunnsin 5 sedu Fawuvaeuauifideladuaiiannnguiuay

Ao o

NUABTNLITVDY LALDDNLUURUUED U HEDAAABIRNNNNTOUTRINIANETINY

) 2w
5. YUABUATNUYDUA

v

a

nsanw i dun1s3Tedeuiuna (Quantitative Research) Inglinqudiagamaassldnuisundindunuonn

¥ £

mdsmevuliede Fitforce 2 Fuluinueandmewwinsadunisiadeuln §id13uasdonini Punch vsansvnay

Juan 40 3ndl Sunnnsdansesddnsiuanugisengvesngudivung mntufideesuieseasdenniside ase
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Wnsiauny wazveauugedlunsiinsm mngidimdugeu {iU13inazdomaasuauniazainglinisauaves

YA o @ '

{33y ndsanveasagu {ideagliidrsumeunuuasuanieafulssaumsaimsldnunuesnidimeuuiiefe
6. m3anziannweiasdeildluniside
wuuaeuaalFiumMsiamuIINMIMUNIITTANSTILasnUATETATes wagihunsnsIvae AT Al
yostosnufensvhmsinuiindes uasdunsalnhefeidsnudaaurestemany pniuinhuuuaoun
frummageumamanuideiululfiiununudeyannnguiogs aulduuvasuauiiauysaiiiuiu 110 9n 90ty
Fuhdeyaumaseumaanudesiudneds lnensiuiamendulse dvdueanvesasouta (Cronbach’s Alpha)
selusunsy SPSS ifteBuduintedaonlundasfuusiidaudesiuliiini 0.7 adunueifisensuldinde

Wniello nanTlaTIEinud YaduUsiAduseansuearvesaseudauinndi 0.7 dakandlunisned 1

M15199 1 AduUsEanSeean1vesrsaulAvaLAazAILUS I ULUUABUANY

oAy Anduuszans
fauUslukuugaauay . .
(v@) LaaN1UBIATBUUA

AUAANTIRUUSEANENIN (Performance Expectancy) 4 0.926
AnuAanisluauneteuldanu (Effort Expectancy) 4 0.893
ndwansdenu (Social Influence) 3 0.948
anundeufiatiuayuy (Facilitating Conditions) 4 0.854
n1sfuiAuaun (Perceived Enjoyment) 3 0.903
N53U3AUTIIMeY (Perceived Challenge) 3 0.950
N33UAURIRAlaveINITeBNLUY (Perceived Design Attractiveness) 3 0.872
mssuinuidnningiila (Perceived Sense of Pride) 3 0.915
musslalunslinuetwiaiflowennueenmdimeuuiiofe

(Continuance Intention to Use Mobile Exergame) ’ o8t

7. abAnidlunisiaszideya
1. myhnsegsideyalagldaifidmssamn (Descriptive Statistics) tieadursdnuazdoyavosineu
wuvgeunwludeyasulszvnsaans taud inalaeinls lngldnsAuinmisesas (Percentage)
wonniigililunsinssisulsiuasiulsem Insnsmanade (Mean) uazAinradeauy

11955714 (Standard Deviation) LiteasUanwazvasoyaningn?

' e
a a aad o =<

2. myianeideyalagldatifigeoyniu (Inferential Statistics) Ingadifitunldfoadudszdns

anduiusszninsiwlsauiaziulsnu ieldeyuiuanuduiusainngudieddludussying

YY) V.

Fanoun1sAuINA1IdNUTEANTanduius §I33898vN1INAaaUNITHAINLAIYDITBYA (Test of

[ ' a

Normality) A3e@1ad# Kolmogorov-Smimov tfiens3aaeuintayainisianiaswuuininiely
mindayaiinisuanuaskuulnd aldmduuseansanduiiusuuuiiiesdu (Pearson’s Corelation)
Tun1s3asies winndeyalidnisuanuaswuuund agldrmdudszansanduiusuuvaesuuy

o

(Spearman’s Correlation) :u3detiiinianaaevauufgiuludiuidiuiu 8 avuigiu lnenaaeuin
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fulsiuusasfiianuduiudidanndonuddalunsldnuededewannusanidenieuy
flodlovsolyl fisesutiudday 0.05 Tnefl

H,: FauUsdulsifiuduiugiduindenuddalunsldnuedmedewannueentds
neuuiions

H,: FuusduiirnuduiudiBauandennudalalunisldnuegseiiowasnussniidnie
vuiletio
o HeP<O

H:p >0

3. MTIATIERAUanneenyia (Multiple Linear Regression) diefnwAnuduiusidedninaves

a1

fnUsiunaeindnesiiwlsnuniley lneanuduiusananainsaesuiglusiuvaunisiady
(Linear Model) \asansudsaunniigniiansanindaninasediudsnin Jsaunsatundinsiey
saufuntgluannisla (Chung et al, 2020) vsil {AdelaAuiuAIAzuuureudaziuUsingly

AaderastaAamunglaflUsiy 9 Wesnurazdadeidnuiutemniuuanaie

NAN1539Y

L3

1. wansdmszideyadulszyinsaans
HANTIATIENTRYaMuUUTEYINIMAansYeINgufeg1s 91U 110 au lagldnsuanuasminud (Frequency)
VY ! o a Y ' ' <) o a [T
wazAnfosay (Percentage) Wudn inAlaeiiinvengudiegs wiseendumeny uiu 55 au Aaduiosas 50 uag
WAl 31U 55 Au AnduSeras 50 Aulandlunsei 2

M990 2 HaNTIATIEITRLANUUTEYINTANERS

wwelaende U (AL) Sovasz

Y18 55 50.00
e 55 50.00
57 110 100

2. wamsiwseitayaanuAaiuieiuinueeniainieuuliedeludgeny fadu

L 1 Y

HANIIIATIZRANRRY wazA1AULTEIULLIATINVRIANLANTLBINgURBE 1 TITRef LUt uuIdel

a a

Aaandlunisnei 3 wudn fdwdsnissuianuaunianaiegeiian vy 4.84 wazlimaudetuuninsgiu 0.43

o o a

Foduaudndiuluszdudiudaeuniign luvasiidauusnssuianuimedianaiesign wiidu 4.03 waziien
Audsauuanggu 0.86 Jaduanudaiuluseauiiusieun

M15197 3 Aedy A1AUTBLULNINTEIN KAZSEAUANAAILYBINGURIBEY

Fausitanwn % | SD. | szAuanuAaiiu
ANUAANTIPUUTEAVEAN (Performance Expectancy) 457 | 060 | Wiuseuniian
Aumanisluaumengmlde (Effort Expectancy) 470 | 048 | iuseunniian
andwansdenn (Social Influence) 467 | 059 | wiuseuniian
ammnmé’amﬁaﬁuauu (Facilitating Conditions) 454 | 0.72 Lﬁuﬁwmmﬁ'qﬂ
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AaudsnAnen x | SD. | szAuauAniv
n13¥u3AuEn (Perceived Enjoyment) 4.84 | 043 | AudELINTign
N"33U3ANYIMNE (Perceived Challenge) 4.03 | 0.86 RATPIEh
n3suinnufegalavesniseeniuy (Perceived Design Attractiveness) 4.83 | 038 | \fiudiewniige
nssuianuidnningila (Perceived Sense of Pride) 445 | 057 | Audieuniign
Anuadtalunisldnuegweiioswednueanidinieuuiieds L .

471 | 050 | usEINAIan
(Continuance Intention to Use Mobile Exergame)

3. WHANITVAFAUANNAZIUNDIATIEHANTENUVRIAIMUIAY 8 fauds Nlidandnunslalunisldaiuagig
riaillasvainuaanindineuuiianaludgeengdodu 9w 8 auufgiy

loun1snAaeuaNNAgIY §I381AnTI90UNMILINLIBITBYaMILA1ETA Kolmogorov-Smirnov ieiansa

v
Y = a v o ya o

Mdeyaiimauanuasnuulnivield dwandumsed 4 wanismegeunudt Teyalidnisuanuasuuund detu {33

Y

FJudenldnimseiadudszavsanduiusiuuaosuuu (Spearman's Correlation) LiOANINANTZNUVDIFIMUTH

.

WARLAD 91U 8 AU NiFafWUIANY 1 A7 FIlan ANUAILTIUNSITUREsBLlaaLNUaRNMAINEULilaND

A1519% 4 Naﬂ’ﬁ‘ﬂfﬂﬁ@’Uﬂ’]iLL’ﬂﬂLL’\N%EJEQI‘G

» Kolmogorov-Smirnov
nuds
Statistic df Sig.
AMUAIANTIIUUTEENSAIN (Performance Expectancy) 0.257 110 <0.001
ANAIRIsluaunenenldau (Effort Expectancy) 0.319 110 <0.001
dnananadenu (Social Influence) 0.360 110 <0.001
ammnmé’auﬁﬂﬁuauu (Facilitating Conditions) 0.262 110 <0.001
ma‘%’vimmmgﬂ (Perceived Enjoyment) 0.422 110 <0.001
N3¥uU3ANUTIIMNY (Perceived Challenge) 0.177 110 <0.001
nM3Fuinnusegalavesniseeniuu (Perceived Design Attractiveness) 0.444 110 <0.001
ns¥uinuidnaiagiila (Perceived Sense of Pride) 0.249 110 <0.001
ausdlalunisléiuetsaidesvennueanidmeuuiiefe
0.284 110 <0.001

(Continuance Intention to Use Mobile Exergame)

NANINAFDUALNAFIUT LY 8 anuRgiu (H1 - H) Fauandlunsedl 5 annsathuiulananussiuyosi
Fulszansanduiusuuuaesuuy (Spearman’s Rank-Order Correlation) lned1sdanasives De Vries et al. (2015)
1§77 4 8 Fudsiudmadauindoaudilalunislinuedisteiiomennueanidsnmeuuiiofe Tnstadunssus
anuianatanila Jadenisfuiaiusgalavesnisesnuuu Jadednsnaniedeay wazdaduaiunianiniu
UszAnnn dwadeuanlussdugeteanudilalunislisuessioidesvenuoon fdsnevuiiefie ( = 0.654,
0.531, 0.434 uag 0.419 pudiv) luvaritadeanmundouiatuayu Jadeanumanisluauneisuldo
Uademissuianuaun wartadenissuinnume dwmadsnlussiuunaswonnuddlalumslinuegisieiios

JaainueanmaIntguuiiens ("= 0.367, 0.365, 0.353 way 0.341 MUAIRU)
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A15199 5 AFUUSEANSANFUN USRI ILUSAULALF MUY

- Correlation
AUNAFIY Sig.
Coefficient
H1: euAavisdnuusyAnsnmdmwadauandeanusslalunisléruegudeidosos 0.419
wnyeanfdINguLilene (@duayy H1) <000
H2: auaansluanameeuldnudmaduindennudslalunisldeuseis 0.365
soifleswasnueeniidiniguuiiefs (@vduayy H2) <0008
H3: Bvisnansdendsnaliauandonnuidlalumslénuegisroiiosmeunuesntid 0.434
nmeuuilete (atiuayu H3) 000
Ha: anmwindeufiatiuayudsadindearudslalunsldnuetisoidemonny 0.367
panMaeNIgULileds (@vduayy Ha) <000
H5: nsfunnuayndsaiisuansonualalumsldnueguroidosonnueantias 0.353
neuuiletie (atiuayu H5) oot
H6: Masuianurmedmaiauindernusdalunislénuegisioideseunueen 0.341
Masmeuuilete (atiuayu He) 000
H7: Mssudannufegalavesnisoonuuudsnaidauandeaiuidalunisldauogig 0.531
soifleswanueeniidiniguuiieds (@vduayy H7) <0008
He: masuiaruidnmagiladmaidindennuddlalunisldauessdeiiiosouny 0.654
panfdineuuiians (atiuayu H8) oot

4. WANTAATIENAUOANDENAN
HANTTIATIFNIALAANBENYAM du1T0asUanweluma (Model Summary)lén’éﬁ’qﬁ R: 0.863, R%: 0.744,
Adjust R% 0.724 uaz Std. Error of the Estimate: 0.265 a3ungldn Tuwaad shudsduanunsaesureiudsmumie
audslalunslinuegrsaideswennueenidimevuiiofels 74.4% vailluaaiien Durbin Watson winfu 2.078
sogszning 1.5-25 uananlsiiAndaym Autocorrelation vesrmNARIALAADY (Residuals) wazwuin f1 VIF gagei
Il 2.838 Bslaiiiu 5 vdern Tolerance fiantosfianfe 0352 Fdlidinin 0.2 uansirduusiulifinuduiudi

w3aliifin Multicollinearity fiatiu lnadeiinnuundedieluliwe@uufgIuueInsinsginIanneenyan

o w

IMNNANTIATIRVIANUDANBENVAM FaandlunTIan 6 wudl dmudsiviunenasgildudfoyneada (Sig.

o

< 0.05) leiun anmuandeudiaiuayu (Facilitating Conditions) 1udviunefifidedfgydsuinaeduusniu B =

'
N o

0.259, B = 0.368, p < 0.001) Mm3suiarusann1agiila (Perceived Sense of Pride) usvinunefideddgyiduan

'
aa o

sofuUsnu (B8 = 0.217, B = 0.246, p = 0.001) NM55udAuEYN (Perceived Enjoyment) iWusvhweifided Ao

Lo

A o

vInAedUsmu (B = 0.201, B = 0.169, p = 0.028) uazdnswansdsnu (Social Influence) WusviuneAddudfy

Fauanseuwlsau (B = 0.156, B = 0.182, p = 0.034) WisRarsanadmindndnaninsgiu (B) wui anmuindey

'
a =

fatvayuduidenidviwageiandoaundalunisldnuegseiies semwnfe n1siuiaruidnningile dvidna
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Nadend warn1ssuiAnuaun audIau Ay MsAnwdaduayuauugiui 9 (H9) tesann & 4 fuusaund
ANUFANRUSIIRFUNUANNAIbI NS TURE NP BLaIBRNNBBNANaIN g UL DD

A13519% 6 mamﬁmiwﬁmmmaaawmm

Unstandardized Standardized Collinearity
Variable Coefficients Coefficients T Sig. Statistics
B Std. Error Beta Tolerance | VIF

(Constant) 0.044 0.351 0.125 0.901
Performance Expectancy 0.032 0.072 0.038 0.453 0.652 0.353 2.837
Effort Expectancy -0.015 0.084 -0.014 -0.180 0.857 0.403 2.484
Social Influence 0.156 0.073 0.182 2.146 0.034 0.352 2.838
Facilitating Condlitions 0.259 0.047 0.368 5446 | <0.001 0.553 1.807
Perceived Enjoyment 0.201 0.090 0.169 2.235 0.028 0.441 2.266
Perceived Challenge -1.110 0.037 0.000 0.000 1.000 0.631 1.584
Perceived Design

0.154 0.094 0.117 1.649 0.102 0.502 1.993
Attractiveness
Perceived Sense of Pride 0.217 0.066 0.246 3.296 0.001 0.453 2.206

N19aTUNA

HANTIATIEE WUt FauUsdute 8 fauus T anuatanfadudssavsam arwananisluaumens
Téa1u BvBwaniadsay antmwaindenfiatuayu n1sfudanuayn nsuanusiinie nsfuianuigalaves
N1590NLUY karn133uANiann1Aile Ay fuiudidauinduanudilalunslinuedsialdomennueentds
nevuiledelugigienyiosu sgreiidodfymsaiafissiuanudediu 99% eenslsAnu ilefasananisiases
AnuanaeNuAn WU i 4 Fauds Tiun anmuaedeniiatuayy nmsiudanuidnnagile nmsiudanuayn uas
Svsnamedsnuiiaansavuneanuddslunisldnueddeiowennueonidmevuiiofioldesnaiiteddymeaia

uansnwdasoiidiumedmsuiintauseniuasuasineonuuy Ux/Ul lumsesniuuinueen
fdsmedmiudgeeny Tagenslimnudfyiunmseenuuuilsiduiidisaiausegdalunisldnussezen wnndins
saufisdunnudelunsldeuvesssuy sl arseonuuunisldnuiitisatennuayn arwniagila wagnsd
drudmvouldanu Wy szuulideyateundu (Feedback) lauan nisuanadndusy azuyuazay wisysiela vie
Forruliidda eiaiuaiussgilaneluwasannuidnussaunnudiia venainid mslissuvatvayunsdony

Wy seuvuusludeyalvidanu (Social Sharing) seuuuinauNIuATEUATINTBYNYY SFudsRansulalonaly

v

Aavenglafiufauiussindugau Fagdieiiudninamedinuuazdaasunsldnuegieioios

e

n1sanAUsTIaNe
NANNSILATIEN WU FIUSAUNG 8 AruUsilanuduiusiBaulniuainuastalunisldauegiasetilaavaany
panNMatNIeuulioneeg1liledAyn9ana dzviouistadesuniseeusumaluladuazdadusunuiiunuimdAgy

sengAnssunisidauegseiie egelsfinu 91nn1sinsieinuaneenyan wud Siissunsdiudsiianunse

147




148

The 16 Payap University National Research Conference 2026 In Cooperation : UNRN, APHEIT, EnT, NHEIC and TCEB

June 5, 2026 Payap University.

iwnegauaslalunisldnusgssetloldegnfitedAny Tuduvesladeainngud UTAUT wuin 8nswanisdeny

o o v

waganmIndeuiatiuayu anansavineauadalunisidiuegsdeilietliegeiiiudfy aenndesiunuideves

Wang et al. (2017) fina1vi1 anudululdvesyaranisiiazuauldinalulagiuegivinaseunds ieu wioynnaseu

Y 9

a ' Yo vi a

F1afinnuAniueg1als uazaideves Alkhwaldi et al. (2022) iedunedn wingldsuiindssuvatvayunion asiiia

U
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Abstract

Typing text to search for information may be inconvenient for older adults due to limitations in vision
and finger mobility. Voice search therefore has strong potential to reduce the digital divide and improve access
to health information. However, research on voice search among older adults remains limited and has primarily
focused on factors derived from the Technology Acceptance Model (TAM). This study integrates personal
characteristic factors and perceived voice search accuracy with the Technology Acceptance Model. The variables
examined included personal innovativeness, technology awareness, perceived accuracy, perceived ease of use,
and perceived usefulness. Data were collected from 104 older adults aged 60-69 years. The sample size was
determined using G*Power. Participants were purposively selected from older adults who were able to use
smartphones or the internet at a basic level and had no speech limitations. Spearman’s correlation analysis
revealed that all five independent variables were positively associated with intention to use voice search.

Multiple regression analysis showed that these variables could predict 61.4% of the variance in intention to use
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voice search. Perceived usefulness had the strongest influence (B = 0.333), followed by perceived ease of use
and perceived accuracy, respectively. This study extends the application of the Technology Acceptance Model
for older adults and provides guidelines for developing voice search technologies to help reduce the digital

divide in an aging society.
Keywords: Voice Search, Elderly, Intention to Use, Google Voice Search, Technology Acceptance Model (TAM)
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faudsluwuusauniy toranu (d9) Anduuszans
waan1vaInIaULIA
puduwinnssudiuyana (Pl) 4 0.911
nsasentnilumalulagnisAumeiedes (TA) 4 0.913
M3SUSANULIUERITEUUAUMAIELEES (PA) 3 0.887
nsfuinnunglumsldanunisfummeldes (PEOU) 4 0.886
nsfuiusglenilunisldnunisdumeiedes (PU) 4 0.876
mmé?ﬂﬁﬂ%mumiﬁumé’wLﬁﬂﬂuéqqa'lq (ITu) 4 0.904

7. ananiglun1simszideua

Y
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FUTAUYIY 5 AU wazduusnny 1 duds

a

2. affdeynu (Inferential Statistics) Miunldlunsimsgiifienaaeuauuigiu loun

a o/ o s ! U

2.1 ASIATIEAANFUUSLANTANFUNUSTENINIA U TAULALAILUTAN TagnauNazdn1sAIUIN

meduUseansanduius fidelivageunisuaniasvesteyaindnisuanuasuuulnaniel

(Test of Normality) lagld@nafifi Kolmogorov-Smimov nindagain1suanuasuuuuniag

L v w s a

AuuAFUUsEANTanduiusiiiesdu (Pearson's Correlation) mndeyaliifin1suanuasuwuy
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HO: fudslsifenuduiusidauindenusdlaldnsdumededulzeeny
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%30 HO: p <0
H1: p >0
2.2 N1FIATIERANARDENYAMLTAEY (Multiple Linear Regression) WeRnwIfwUsus,
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(Hair et al., 2019)
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AuUs
Statistic df Sig.
anuduuianssudiuyana (PI) 0.142 104 <.001
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vanderwsilaldnisiumiedodudgeenglussdugs (r = 0,600, 0.613, Ay 0.468 MudFu) uansdoyadsnssd
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) Correlation DRG]
T Coefficient Sig. gy
H1: arwnduuinnssuduyanadirnudiiusidandeaudilalfnunisdumiedes 0.600 < 0.001 atuayu H1
TuffgeongiledliiduggeonyTodu
H2: namszniinlumeluladiianuduiusiBaandommudilaldnunsdumiededu 0.613 < 0.001 atuayy H2
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Ha: nmsfuianudrelunsldnumsdummedesdanuduiusidauindeanundaldnm 0.700 < 0.001 auayu HA

v

v v a v - v & v v
msfumiededudgiegledlddudgienglodu

H5: mssuidselonilumsldaunsfuniededinnuduiusidauindeniuaslald 0.712 < 0.001 atuayu H5

v v

v v = o - v v
unmsrummedsdudaenadiedliudgoiyTodu

4. WANITAATIEVAUAANDENYAMLTIEY (H6)

¥
I

n15iATIETANanne iy Toasuluma (Model Summary) il @1 R iU 0.784 A1 R?
Wiy 0.614 A Adjusted R? winffu 0.595 uazAn Std. Error of the Estimate wihifu 0.329 uansi1 sauusdululuaatl
anunsodueATIMUTUT WUt sdumine dedulaseng Tesu 1é¥enas 61.4 Tuaadie Durbin-Watson
winfu 1.933 eeglugassewing 1.5 - 2.5 wansiliusngdam Autocorrelation ¥esaauAaInLAABY (Residuals)
NAN13ATIABY Multicollinearity Wuin é1 VIF gegn fiewiniu 2.767 dslailfu 5 uagen Tolerance fingnwinifu 0.361
Fegendr 0.2 wahwuusdasslifimuduiustulussduiineliintym Snks Wensaapunisuanuasesaia
AAIALAREY WU ANAIILAATIALAREUTINITHLAINKIILUUUNR (Sig. > 0.05) wanaRen15197t 5 wazilioRansanan
Skewness uag Kurtosis Wu1 fsaasandanduysallaiiu 1.96 s2ufisdn Mean fifidwinfu 0 dedndeyaidulumu
Fonnaudasiuraansiiasiey Multiple Linear Regression wazannsntansinsziinasugldogumnzay ag
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YBITTUUAUMIAIELEsS (B = 0.122, B = 0.161, p = 0.023) Yadenissuiarudrslunisldaunisfumeieides
(B = 0.184, B = 0.225, p = 0.023) uazadunisiuiuszlovivaanisAumeiedes (Perceived Usefulness) (B = 0.299,

B =0.333, p = 0.002)
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A15°99 5 HANITIATIZINITUINLIIVOIAIAINARIALAZDU

Kolmogorov-Smirnov
Residual Statistics df Sig.
Unstandardized Residual 0.067 104 0.200
A5197 6 HANTIATIENAILAANDENYATEY
Unstandardized Standardized Collinearity Statistics
Variable Coefficient Coefficient T Sig.
B Std. Error Beta Tolerance VIF
(Constant) 0.913 0.251 3.631 | <0.001
Personal Innovativeness 0.107 0.076 0.141 1.420 | 0.159 0.398 2512
Technology Awareness 0.079 0.081 0.102 0.982 | 0.329 0.361 2767
Perceived Accuracy of | 0.122 0.053 0.161 2.309 | 0.023 0.805 1.242
Voice Search
Perceived Ease of Use 0.184 0.080 0.225 2313 | 0.023 0.417 2.398
Perceived Usefulness 0.299 0.091 0.333 3.267 | 0.002 0.379 2.641
ased 7 wansieneitennaderiu
95.0% Confidence Interval for B
Variable
Lower Bound Upper Bound

Personal Innovativeness -0.043 0.257
Technology Awareness -0.081 0.240
Perceived Accuracy of Voice Search 0.017 0.226
Perceived Ease of Use 0.026 0.342
Perceived Usefulness 0.117 0.480

nsagUna
= o & v v & o P 2 o | o a
n1sAnwluased wudn dauusiuna 5 s loud anuduuinnssudiuyana nisasenidnilumalulad
nsAUnIEIEIEss N1sfuiAnuwiugwessruuAumseides nssuianudglunisldnunisauniiedes uagnisiul
UsglerivasnisAummeidss Ianuduiusideuiniuanusdaldnmsdumeedsduiaeny o agditvddgynig
afansEAuATeY 99% taenssuiuseleniveanmsaumimeides uazn1ssuiaudglunisldanunmsaumaig
es Tnansenuldaninasganennuadlaldanunisfumeieides

1%

WeRiansunanisinsizianuanaeenvanlungugaseteiodu wudn Sdudsdu 3 duds laun n135u3

U

UsgleyivasnisAummeidss n1ssuiannuditglunisidnunssumdieides uasnissuianuudugvasssuuaumeieg
\de9 asnsaiuieaunslalinsaummeideslaeg1edidudAgneads Geaeioudn uonanszuvzdesldnudg
wa7 AukiugIvesssuuiindesdulutdadeniidnsnasennudddaldnisdumdisideswesgieng Tudude
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Abstract

This study aimed to compare the effects of reminder voice gender in a medication reminder application
for older adults based on the Expectation Confirmation Model of Information System Continuance (ECM).
Medication non-adherence caused by forgetting to take medication is a significant issue affecting the quality of
life of older adults. The sample consisted of 84 Thai older adults aged 60 years and above who regularly took
at least one type of medication (Effect Size = 0.25). Participants were equally assigned to either a female voice

reminder group or a male voice reminder group, with 42 participants in each group. The reminder voice used in
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the experiment was a spoken message saying, “It’s time to take your medication.” Participants listened to only
one type of reminder voice and subsequently completed a 7-point Likert scale questionnaire. The results of
nonparametric statistical analysis revealed no statistically significant differences between the female and male
voice reminder groups in expectation confirmation, perceived usefulness, satisfaction, and continuance
intention. These findings suggest that voice gender is not a primary factor influencing technology acceptance
among older adults. Furthermore, correlation analysis based on the ECM demonstrated that satisfaction had a
strong positive influence on continuance intention (r = 0.725, p < 0.001). This indicates that the effectiveness
and usability of reminder voices are more important than voice gender in promoting the continued use of

medication reminder applications among Thai older adults.

Keywords: Medication Reminder Sound, Older adults, Satisfaction, Continuance Intention, Expectation-

Confirmation Model
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UIN§7U (Standard Deviation) ¥@efILUs
2. msiesgiteyaseafifiidsoyuu (Inferential Statistics) Litevaaeuausfigiu Tnefmunsyiudoddny
N9ABRLIT 0.05 UAZNAABUNITLINUAUUUNG §8 Shapiro-Wilk Test ipsarnmiiefegnaiiinsey
f9uusengupeni 50 AU
- MnadeuaNNAgIy H1-HA {iTeagldatiinsiiasigviiuy Independent Sample t-test windayadl
N15UINLAILUUUNA Uz Mann-Whitney U Test mndoyalsifinsuanuaauuind ie3euidioy
AladBveIiuUsTEinguieevanenguildudaszdedu Aonduillddsafoumany uazngui
IadsafiounaAnegs
- N1INeAVANNAFIN H5-HY §Idevzldadfinisnaaeuanduius (Correlation Analysis) Taglden
FulsgAnavduiusuuuiiiesdu (Pearson Product Moment Correlation Coefficient) mndoyad
NMWANLALUVUNGA tagly Spearman's Rank Correlation Coefficient mn%’agavl,ijﬁmmﬁmLL’«NLLUU

UNA LNDIATIEFANUAURUSTENINAUTIAANSEUTUANUANAN TIUDINS LTI USEUVENTAUN A

v
o

g1 (ECM)

NAN15IY
1% o a ¢ & v i o 1 ° I 1 Y oA vy o & a
Joyanianiinziiluteyavemhediegediuiu 84 au umheiegrildsuidoadounandgs 42 au
warlasuideasioumeane 42 au Jundlasindnvesmtiediegsusasngy laun inandgs 21 Ay wasinaye 21 Ay
HaN1IATIEVaNARILERALTINTTUUN

geongnlasuidsanangaliseaunistuduainuaianis X = 5.64 S.0.= 1.04 n155uiaeuselevid X = 6.24

o

$.D.= 0.73 Anufianela X = 5.85 S.D.= 1.15 uazanudslaldoswioiiies X = 590 S.0.= 1.03 faseongilldsuides
wAreiisyiunstuduauaanis X = 5.46 S.D.= 1.04 n33uitaselond X = 6.35 S.D.= 0.54 anuiisnela X =
557 $.D.= 1.19 wagenundlaldednaraiios X = 5.63 S.0.= 1.14 dmsuaadflunmen fgeengfisedunisbudy
AMUAIANIY X = 5.55 S.D.= 1.05 N155u3neUselewd X = 6.30 S.D.= 0.64 Anufianela X = 5.71 S.D.= 1.17 uag

ANuFalaldagnasioliles X = 5.76 S.D.= 1.09 AILEAILUANTIN 2
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A15991 2 ALY (Mean) wazAauleuuNInIgIu (Standard Deviation) ¥8esiaus

Fauvsiidnen \He WAL \Hoawayne 391
X S.D. X S.D. X S.D.
nsgudumuAInrIedsFounIssuUTENIueY | 5.64 1.04 5.46 1.06 5.55 1.05
nsfuiteUsyleviveadousiounisiulsemuen 6.24 0.73 6.35 0.54 6.30 0.64
ANawelaveLdssfounssulsEnIueN 5.85 1.15 5.57 1.19 5.71 1.17
musslaldidssieunsiulssmuenatnwioiies 5.90 1.03 5.63 1.14 5.76 1.09

Namﬁmaauauuﬁgﬂu H1-H4

YA o

HRA8vIIN1INAABUNITHANKIBIUBYaMEARR Shapiro-Wilk Test nan1snaaeunud FuUsNg 4 s loun
msBuduanueands mssuifeusslend anufionela wasaudslaldegneiedion fidauiaziu (p-value) toe

N1 0.05 wansIteyaliinisuanuaswuuund Al fidedadenldatifueunisnunin (Non-parametric Statistics) Tu

v A

nsnAdeUaNLAgIU LAl Mann-Whitney U Test LitaiU3gulilguainuunniiaseninangugasongilasuidoafoune

nijaazidganoumnary Ui seaunstuduauman mssuinauselevd anufianela uazanundlaldideasiou

' v o

ageRaLlos vaIngumeviilasudssioumanatasnguieganlasudesiouneies lduandsiuegdidedAny

-

NERANTLAU 0.05 AILFAILUAITIN 3

A15719% 3 mamsmaa‘uamagm H1-H4

auuag'm Mann-Whitney z Sig. NAN1INAHDIU
U Test FUNRFIY
H1: inAvesdssiiaudsnanan1sduduainy 772.500 -0.992 0321 | lyavduayu H1

AANIvRudsLauUNTTUUTENUEN VDY

H2: wevasdsufoudaadonisiuitausele v 821.000 -0.559 0576 | llatuayu H2

VBUALUADUNMTTUUTENULVOIGBY

H3: inAvaLdesifoudinasioniuiianelazes 763.000 -1.088 0277 | ldavduayu H3

Weoudeunsfuusemugnvesgeeny

Ha: rvaudsadaudadiormiuadlaldids 737.500 -1.307 0191 | lyiavduayu He

Waun13SuUsEnIueIeg19seLleaveEatane

NANITNASDUANUAFIY H5-H9
HANTILATIEdNUSEANSanduuS Spearman's Rank Correlation Coefficient wuidn fiauwusnngianuduiug
\BeUNTeiuLar Aued 19 TTudAYNI9EDR Aaandlunisen 4 Fanuin anuienslavsadssfiounissuuseniuen

dwadeuintussivgaienuaslalfidsaiounssulseniueiegiweoiliowaaeiy (r = 0.725)
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A13197 4 NANIVAABUANUAFIY H5-HO

auuag’m Correlation Sig. NaN1INAEU
Coefficient FUNRFIY
H5: N138uduANNAIANTIVELFSURDUNITTUUTEMIUNAINALTY | 0.294* 0.003 GG
uInsien1suiteuselevivendeaiounsiuuseniuevesiigens H5
H6: MstuduauAIAnIsveLdsuRounITTUUTEMIUEdmAY | 0.608%* <0.001 atiuayu
UInAeANUNN IR AN UFBUNTTUUTENULIUDEEIDE H6
H7: Msfuteuselevivendsufioumsiulsemugidmaldauin | 0.506*** <0.001 afuanyu
AoAufisnalavedsusiounsiulsemueIvelgey H7
H8: nMsTuteUselevivendsufiounsiulsemueidmaldauin | 0330 <0.001 afuanyu
sorudlalfiFsaiounisiulssmusegiweidesezieny H8
H9: anuTisnalavendsusioun1ssulssmuedmaliauIndenu | 0.725% <0.001 atiuayu
filalfidsarounsiulssnusessiaiiosoadgeons H9

eIGER RV RTCEY

Jaeogmanefildfudsaieunmidelidiadoganindoniiounane v faogmadeilaiudoaiou
wastefidnadsgeanindoaiounands lusudsaudts 4 dauds Idun nsBudunrumants mssuifesslond
arwienela uazauddlaliodnwioiios fsomagldhifaogildsudsnfounansduiiiadoganindeaiou

WIALRINY AIRANS199 5

A19199 5 ALade (Mean) uagAdiuidesuuinggiu (Standard Deviation) ¥846lUs SIMUNALLNAYEILE0E

FuusiiAnyn Kegeenginryig K908 A

GENUETIN GENUTERT GENUETN GO

X S.D. x S.D. x S.D. x S.D.
MstuuANAIANTS 5.87 0.92 5.40 0.95 5.41 1.13 5.52 1.19
nsfuinauselevy 6.51 0.66 6.30 0.66 5.97 0.72 6.41 0.41
PRFINGIEY 6.29 0.83 5.57 1.25 5.41 1.27 5.57 1.17
arusslaldegnadeiiias 6.21 0.64 5.73 1.11 5.59 1.25 5.52 1.19

N19aIUNA

MningUsTaNdnIite annsaagUnanisfinuld §ail msBuduaruaants masuiieusslend enufimela
warauidlalfidsaiounisiussmusediseiiesesigeonefildudsaounadoasmavs Taunnsnaty
n1sguduanuaianisvendsaiounisiulsemuendanuduiusideuinse 1) nsfuiiselevivendeasion
nssussnueay 2) arufianelaveadeaiounsiuuseniuer msfuitsslevdvendsusounissuuseniuen
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n15aAUTIENA
1. iwAvD LD LADY

NANITIENUIT 1nAvDLdsaRou lawn @osfounengs uazidoafounayy lilinaden1sduduainu
mants Masuideselend anufimela uazarudslalinuedieaidedunsiulssmusvesiaseny Tasanunsn

aiuseladn TuusunvesmsesnuuueUndiaduiioulvisulsenuendmiugaeny daeigueviueuniindunouli

Y
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Suusgmusnduedosdennningdiovieiiouns uazasnndesiuuuAnyuos fiuiusseninsyudiunoufiumes
(Human-Computer Interaction: HCl) #lifiudn Jasedunnuaunsalunisldau (Usability) flunuimddalunis
goufunarnsldaumalulaguinnintadeideonsuaivennundainiy vilvgasengliauddydunissuivay
nszvunImMelgavsenumiuessausElenininnnAumAUANU TS EAUNIEANNGES INAYELEEI19
lildtafendn wmnidafeuduiinnudaay sefuaudsfimneay uasdearsdoniulfedsdaaunsslunsen
ogalsfinu wamsided Wunsasulunmsuvesigeogiaun wnfifaudenwavesdesiivarnvans asteifiunm
fanelalumsldauvesigeonglussezend
2. arwaeandasiulimansiiudunnumanisvasmsldauszuumsaumead (ECM)
wamsAnyAdiTussEsu sBuduauaenadesasnuiteiiulnanstuduruaianienis
T¥91uszuvaTsauLNADA (Expectation-Confirmation Model: ECM) 984 Bhattacherjee (2001) Faasurelain
leffgeenglinudsafiounasnuinissansnmuesszuuaenademiefninfiaamisly (Confirmation) avdwalngnss
somuLdesiunsiusiestlon (Perceived Usefulness) uaztinmufiswsla (Satisfaction) Insanufianslaszdana
Iigeengifineuislafiagldideafiousuussmusiegisaiiies (Continuous Intention) iietslunsiiteuliiggsony

Suusgnuen

“uINNeNISIvE TuauAn

mmimsideluemaraansnlieseimavesgiegiuiumaveadoadiou ienlugieyaBdniiuansis
oonly W fasorgmandenafimnevauewadesfeuwnaniannniiBnnanils femni ludinnssenuuuiey
WAy Fsmsfinrsandalyifidiidoninavendssiivainvats nienisesnuuunudnunzyeadosdu q iwu Inudes
yi3o arundalumsyavendsaiiou saufsnsuszgndldinalianisiinsnesidugs 1wy Structural Equation Modeling
(SEM) %3® Partial Least Squares Structural Equation Modeling (PLS-SEM) WAUNISIATIERANUENNUSITENENNUS
yhly wleifinmnuudaunsdlunismaaeulunaideaniveg

Tughumelulad mseenuuvduseyszaugliluszuunisudafeufinsoungquannnindeadiosegnafien wu
nsldsaieusiuiunisdu nienisuiadeuniugunsalansld (Wearables) Javsnzauiuggsengiiianuunnses
msnsladuvdeegluaninuindouiifidesds ileidunismevaussninudeanisluggiengusazsie nionisnan
Uszendfiu Al LU Alexa, Siri, Google Assistant LﬁaaﬂszﬁuLwﬂiuiaé‘é’mqsumw asanuianalalunisldnulussey
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