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Abstract

The transition toward an aging society has introduced significant challenges in
health data management and the continuous monitoring of chronic diseases. This
academic article aims to analyze a mobile-based health data recording system for older
adults, developed on the Android platform, using a technological analysis framework.
The analysis is conducted to compare the system’s characteristics with those of
contemporary health applications and to identify technological gaps in terms of system
architecture, data interoperability, data governance, and analytical capabilities. The
system was originally developed following the System Development Life Cycle (SDLC)
methodology. The study involved three experts and 399 users as participants. The
evaluation results indicated a high level of user satisfaction (mean = 4.32, standard
deviation = 0.61), reflecting the system’s appropriateness for use among older adults.
However, within the context of contemporary digital health technologies, health applications
have evolved toward integrated platform-based systems capable of connecting medical
devices via internet networks, supporting cloud-based data processing, and utilizing
artificial intelligence for advanced data analytics. The findings from this analysis reveal
that, although the existing system demonstrates strengths in usability and effectively
supports personal health data recording, it remains limited in terms of interoperability
with international standards, multi-source data integration, and the application of
advanced analytics technologies.

Therefore, this article proposes strategic directions for transforming the system
from a standalone application into an interoperable and scalable digital health platform.
This study contributes academically by bridging applied system development with
systematic technological analysis and contributes practically by providing a development
roadmap for digital health systems tailored to older adults in alignment with global

health technology trends.

Keywords: health data recording system, older adults, technological gap analysis, digital
health technology
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Usziliuanufismelaveslian uavissunssunassenuidalouissumaluladquand
weunsneluag 5 Iisiuan dddddunamisrdsdmivimunaspudieudiou
nsauNsIATIEMdanalulad
navssdussuuduiumanelinseunisiiesesd 4 Gavdn daldWmutuainns
duesgviassaunsay fail 1) anidnenssuszun (System Architecture) ilefinsanguiutlassadig
LUV MsuU Uy (layered architecture) muaLTaluN133835U AP LagAnaninlunis
Y1858 U (scalability) 2) mmmmmium5L67'j'amia%ayja (Interoperability Capability) 1ie
Usgiflunssesiuimsgiunisuanidsudeyagunm 1y HL7 FHIR avwanansalunsidesse
fussuunsyideudiannselind (EHR) wazaunsal loMT 3) Msmifiuguauazaulasnsieves
fo3ya (Data Governance and Security) tilefiansannalnnisitrssiadoya nisdmundnsnnsg

Y
0etaya LazhuInn1sANAsedeladiuyananiunanaulunsUasnigatsaune 4)

[
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ANENIMNITIATIEYToYa (Analytics Capability) WeUszfiusziuauannsalunsuszanana
Uoya Faus descriptive analytics lUaufis predictive analytics wagn1suszandldteyausehivg
FunaunsAnfiuns Az
nsTUIUMTIATIERBesTuusdun LUty el

Fupoud 1 nsdarinlusindszuu (System Profiling) didunissausiudeya
Banaiavesszuuiiy wardnrunuiiaodnenssuiiouandlaseasen1svieuuessyuueg
Juszuu

fumeudl 2 n1stvunnaeTu1ATIILIUTBULTBY (Benchmark Definition)
AUNISAIMUANUTININTF1UIAEE198991NUWINS Digital Health sedvaing %ﬂmamqm
93AUTENUAIU cloud integration, APl-based communication, interoperability standards
way Al-driven analytics wazrnumnasinisUszdiunudonndas (Alignment Criteria) tilolii

a 1 '

nsUsziiutesnudunaluladiinnudaaunastd ussuy N159ASEAUAIILADAAADIVDITLUU

<

Tuwsiaedfldrmuainurinisussdudu 3 sefu &l 1) aonndes (Aligned) Ao sruuiinudnums
AsINNIRIFIUNAluladgunmATasnaleag19ATUNIU 2) danAdosusdlu (Partially
Aligned) Ao szuuiinuidnuniruisduiiaonndesiuinnsgiu uidlinsuiu uay 3) lidenndas
(Not Aligned) A szuvliifinudnuaiziiaenndesiuinnsguvieilussiuiliifioame

Supeudt 3 nsimstzitesitudunalulad (Gap Identification) fdunis
Wisuifleuesduszneuvesszuuiduiuinasinnsgilundasda didunislaefidersiy S
3 AU BedienuiBornainussuuasaumaguamuazalla Aa Ima@%m%mﬁwmiﬁmim
94AUTENDUVDITHUUMUNTOUNTIATIERNR MU Laglvissduauaenndadlu 3 sedu Téun
doAndeY donAnBIUNdIU Lazliaenndos

Fupoud 4 N15FUATITRUUININITENTEHU (Strategic Synthesis) A1LHUNS
Fuareinansinssifiedndduminudfyuetoring waiauouuIaTRIL LTS EUURENS
Hudunou ilesassumssnszdugunanlesuaunmaialusuian

AugndesuazAuTafiavaIn TN
msilesgiduiunsnelinsounuifnfifinnsdednssanssuar e

ulguneseivaina ansldunasteyanarsdszinniaelideasuiinmasnndesiuuiun
weluladguamswadoifieaiuadnudiiedevemant sinwundedu uenand ns
ﬂi%LﬁUﬂ’J’]@Jﬂa@ﬂéjawaﬁSUUgﬂiﬁ%uﬂ’]’iﬁl’ﬂ?\]ﬁaﬂﬂ&mﬁﬁ&l?%’lfyj $09u 3 AU Jedlanudeavgy
sumealuladansaumenazszuugunnaava tngldinusinisussiiufidimualfegadusyuy

WBLES UES19AINUU LT DD DVDINANITAN®N
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NAN1SIASIZTunAlulag

[ o

HaN1TIAT IR TEULTuAntayagua ndmsudasegnlanautunounn gnuseidiy

Y

o

i 1

AelansaunNIsIATIEAdanalulad 4 98 Town aanenssussuy ANNAINISOIUNISTIDURS

Poya n1smiuguakazAuUaenisvetoya wazdngn1nnsinsizvdeya InaSeumeuiu

Y 1 v a

LIlLAZINATEIUTRITEUUUANAIAT ATy anansaasunanTinseilanadl

NANSAATIZARUEIUAENTIUTZUU

PNMTUATIEATIETNTTUUNUD seuuduiindeyaauandmiuggeenyidnuae

]

[

.Uy mobile-based client-server architecture lngldunanwasu Android Lﬁué’suaﬂﬁiaﬁﬂ%
(presentation layer) wazldgnudeyauu Firebase udiudaiutoya (data layer) laeasns
AanaivenluiuAINEEUMsLAZ AU UNTHAILINGT Bnvivaiunsasessunisidanluusun

gaonglaeg1afiusesansan egrelsiniu WewSsusuiuuuiliduees cloud-based digital

Y 9

eX2p

health platforms Fatnldanntnenssunuunanedu (multi-tier architecture) wazsassumsideuse
N RESTFUL APls (WHO, 2023) wuinsyuuiind swadunans (middleware layer) 115UAN15ANS
Feusefusruunieuen wazdvlifllasiadeiisesfunseeneszuulussduunanvesy (platform
scalability) ey Tufinguaainenssy sruugninszaulu “denndesuisdin” (Partially
Aligned) nanafte Slassadaiuguftannsoiauniuduld uiddldaenadastulasadiauuy
digital ecosystem @e19awYTa]
NanTIATIEIidIuAEansalunsidensadoya
nsaseRlulifdnudn ﬁzUuﬁﬁwmsﬁué’ahjﬁmsaaa%’ummgmmmaﬂLﬂﬁau

ToYagUAIN WY HL7 FHIR wagldin1swaun API dmsunisieusiedussuunyseiley

q

a U 1 v

awinnsetlind (EHR) w3egunsal IoMT TuuTunvesssuuaunmadviasiuads WHO (2023) sy
11 interoperability L‘fl‘u@ﬂﬁﬂszﬂauﬁﬁmﬁﬁmaiﬁ%’aaﬂaqéumwmmmuaﬂLﬂﬁauszmdwaszuulﬁ
ag1aUaendguaziiUTEaANSA N vz Wang et al. (2022) Wud1n1SYIUINTTOLAN
nangunasteiiulsransanlunisineiuasinaalsnisess nsfissuuiudendonision

JoyanienuLes (manual data entry) iunan wazldaunsaeuseduaunsalinamiadanin

)

(%
o [y

Tnenss avvioufedosindau interoperability agnsdmau ety Tudidd szuugndaseduidy
“laigenndos” (Not Aligned) Wlawfisufunnsgiu Digital Health aasfe
HaN1TIATIEIUNIATUALaLAzANUARAfB YR aYa
szuuRufimsdafiudeyauuunanesy Firebase Fsilinnsmssnwiaaasasde
flugnu Wy nsfmunansmadiuaznisBususaugld edrdlsinnm nsiemeinudilid

nsimuauleuignisiiuauateua (data governance policy) I¥aa waglidiinnsssyuuInig
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(% (%
Y

n1sinsiadeyasedulugs (end-to-end encryption) WHO (2023) Wug1i15suuaunInaia
msilassairsmsifuguadeyafidaou esessunsvenenalussivesdnsudosiudseime
msvadlsuefidumednunidnusoradudeditatensissuulldluuiuniin ety eghdls
A Lﬁax‘l%’mizUUg\i@@ﬂu%ﬁULL@UW@Lﬂ%Juﬁ’JUQﬂﬂa (personal health application) waglails
Fousouszuuassaguuning Feaunsodaseduanuaenndosludadiiy “aonados
UNEI” (Partially Aligned)

HaN1TIATIERiTUAnEnINN1TIATIZYdaYa

[

NaN1TIATIZINUI szuutuiindeyaguamdmsuatengsessuamznisiaiiu

Y

LazuARINATBYALTINTIUUN (descriptive analytics) WU MswansrAUiUlaindaunds e
UseiRnisiananeuwnnd uidslaiinsussananateyaiieiiiade (diagnostic analytics) #5oLa
wensal (predictive analytics) $1u3d8v0s Triantafyllidis et al. (2022) 5¥U11 mobile health

applications ilszuviinTendeyataviiuioumudesdnludifansaiudseansamlunig

o

dnnislsnsesilaeegelitudAty vaisn Wang et al. (2022) wuinmsuszendld A-driven analytics

9
funumdAglun13enTEAUTTUUAUAMAINE N15U1ALUAAIATIEN oL TUFILAL TFUULIN

v
LYY v [y &

WaudnludAluszuuisiy agvouiaeriradunaluladnddglulin dwu seuugninsiuduy

“liigonndny” (Not Aligned) Tusu analytics capability

1NA15N 1 seuuduiindeyaguaindmsug
lusifinuanrdnenssuuaznisiiiuguadeya vausnd

smgianuaenanedluszAUUNEIY

) e

AU interoperability wag analytics
capability ailvosinadunaluladesrednay %qazﬁauﬁﬁaaﬁwﬁﬂiumiﬁwuﬂmjizﬁu digital
health platform agnafiusUuuy Wednaneinanisiinsiesive 4 i nuih ssuutufindeya
aunmdmiudasengdyaudeiumssenuuuiivmnganiudldnu waeilassaiaiuguiiannsn
sosfumsiaunfiuduld egndlsfnnn Sefivesinadanaluladludu interoperability wag
analytics capability 675@Lﬂumﬁﬂizﬂawé’ﬂmmizwqmmwaﬁﬁaimaﬂa NANISANYIALTIOUIN
sruuhuiimnuminzanlugiue personal health recording application wsidtlianunsanaiu
lugseau integrated digital health platform laegauysal vnldlasunisenszauluis

¥
[ 1Y

an1Ungnssu NMsWeNsiaveya Larn1TIATIeilayatugs

Y
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M3 1 aguran s enidanalulagvesssuuduiintoyaguandmsugasony

HAn15IATIEN A0TULVDATZUULAY NU9IIATEIU Digital | szRuAUADAARDY
Health $2uade
System Architecture | Mobile-based client- Cloud-integrated, ADAARDILNAIY
server, Firebase backend | multi-tier, APl-based
modular architecture
Interoperability Taifl RESTFUL API, Tais@adu | 59430 HL7 FHIR, lizesndna
Capability HL7 FHIR, lai@ay RESTful APls, l@ausa
EHR/loMT EHR waz loMT
Data Governance & | i authentication #ug1u | {l data governance annRdnIuEIY
Security framework, encryption,
audit trail
Analytics Capability | Descriptive analytics Predictive analytics, Al- | luaanndas
Wi driven decision support

aAUsena
nseAuTenalumitedansadenlsstuingusvasivasmnisinuidosiaiussuy
Tnsnan1sieszilunsasifagieuliiiudsresiradunaluladuesszuu nsiSeuiisuiy
wwdltduszuuguamaIaTinady wazdiludn1siausuiIvnianiIsenseRuTEuY NANITIATIEN
Fanaluladvessyuutuiindoyaguamdmsuasengasiouliiuiauinmiiluseduns
oonuuuilefldan (user-centered design) uidsiidedinludsaniinenssuuaznisysannis
walilaBiflesuifisusuuunltussuuagunmddvasuads msefumenaludiudyanionlss
NaNITIAIITRdTUNTaULLIAR Digital Health Ecosystern wazuidediiendos oeaduiey
AravBEirINsuan s uurestesitaduneluladiiduny il
AuFnAdaBsuUNAUNNsBaNUUULNBgIDY
nansAnInyIsruLiiaItuiigaudsiunseanuuuiiaena dasfuuiunnis
Tovesgeeny TaslamzludueuBsuievesdumesine msdmnsesduszneuitlidudou
LLazmiiaa%’Um'ﬁﬁ’uﬁﬂsﬁagaqﬁumwﬁugm FaaanadosiuLuInn age-friendly design Fitiunns
annsemadlyguazdiuanudiladelunislden (Marston et al, 2021)
Yaeineduandnenssunazn1syYININISSEUL
uiszuuagilassaing client-server Mmnzanfunmslinuluseiuneunaiadu
duyana uiiloIouiisuiununlifuues cloud-integrated health platforms wuindsuia
29AUTTNOUANALY LU middleware layer wag AP-based integration (WHO, 2023) S?im,ﬁu‘ﬁugwu

YDITFUUFUNMATTARUUYIUINTT Msvalassadiedenaddealvszuulianunsadeuseniy

wnanlesuaun1ndy vsesessunsvenenalussauesanslaegviangu Terunuilaenndesiv
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o

Wang et al. (2022) fiszyinmsysannisdeyaainuansunasduiiafoddydeussansamues
mobile health interventions I@aLawwiuﬂfjmﬂﬂ’;aiiﬂga%q
4931AAU Interoperability LAZNANSENULIITIUU

HaMsiATEE i sruuiildsesiuinnsgiunsuaniasud oyagunm 1wy
HL7 FHIR wagliifinsideudefussuunssdoudidnnselind (EHR) wiegunsal loMT n1su1m
interoperability danalvideyagunmdsniegludnwae isolated data Fedrfndnentnlunisth
ToyalUldluszAuiaetivaunin WHO (2023) iiuin interoperability 1ussduszneunanues
Digital Health Ecosystem wazidurioulud ”zgﬁm%’umiﬂ’mmizwqmmwﬁé’qﬁu Asfiszuy
tufindeyaaunmdmiudgeoredilisesiuinnsgusenan asvieufiwasinadanaluladiions
darasion1sveeHalueuIAn

Ananmnisiasesideyanaznisenseaugssuuaiuayunisinaule

1%
(% =<

sEUUHRNTUIesTuRNIENTLARINaTaYaLTINTTUUN (descriptive analytics)

Tnglsiflugaiinseiidmennsaivdessuuudaounnudeadnlut@ dedrindsnaniviiliszuy
gelalanunsaviutifiiu health decision-support system le’fasmaugmi Triantafyllidis et al.
(2022) 578971121 mobile health applications ﬁﬁmﬁmswﬁsﬁagauaz feedback mechanisms
ansntisUuUsmadnsdugunmldegiaiteddn vaedl Wang et al. (2022) Flsidiu
UNUINYBa Al-driven analytics Tunisnennsalamnudsuazativayunsdndula Weidsuidisy

LY [ 1

funsauRena sruulindadieglusedu “data recording system” anAndszuuiinsieiveya

(%
[ [y 1

. . . =2 & 3 °o ° [ [ !
TUgs N138NIEAUg predictive analytics IJuluusuifudAgydmsunsimunlussesaly
HansENULIBedaunduvaINsysaunismalulagvugs

a s

winsysanMamalulagtuas wu Jayanuseiivg (A) ssuunanIn Wagn1siewse

&q

guUnsal IoMT aztaeifindnenmvesszuulufunsinseidoyauaznisativayunsdndula
og9lsAnu nsifiuAududouvesszuueadenansenuregauiafuvesszuu Iy
Seudtguagaumnrauseldugieiy laganizluau usability wag cognitive load
AT age-friendly desien Flifiud N1309NLUUTEUUAMTUNge@gMTanAUTuToY
vosBumesiny uazvanidssnstiaueteyaiiunniululunanieadiu (Marston et al, 2021)
Feifu nrsensgduszuuArsALiuaIUgiUNITeenLUULEIANAR (design trade-off) 521319
“amuannsadanalulad” wag “anudelunsliou’ delilfnafuiteituduganaedy

guassatemsldnuatveaey

-117 -



N15UTEYUIVINTIZAUBIRUATUIUIYIA LUYARATIYINTG ATN 16 UANINYIFBUDTVINTUNN

“YIanssuuazn1sseusedinugele” TuAns 27 funau 2569

JoLAUBLTITZUULAZLUINIINT TR TUaUAn

> q‘

INNANTIATIMTANALLLEE wudtseuuduiinteyaaunnd msugaseg Ny

@ v

fIgaudenunisesnuuutiedldrunazanuwmnizadluvsunnisldaudiuunna ogdlsianu

LY 1 1

failveriadanaluladlusuaninonssusyuu anuannsalumsdeusodoya uazdnenm
nMshnseideyadugs dufu Weldssuuanunsaiaunludssdfuunanesugunmaivai
denndosiunuiliy Digital Health auasTe Suausuwimansimuludeszuy dwelui
nsenszauaadnenssuszuuglaseaiauuuunannasy
n15USuUandnenssuszuuaIn mobile standalone application luglassaiis
WUU cloud-integrated platform Tnewfindunans (middleware layer) tiesassunisideusioniiu
Application Programming Interface (API) WHO (2023) 55Y11n1509NUUUTEUUEUNINATNAADS
T#uwamns modular architecture dstaglanunsaiamuiazyiulssesddsznous 4 deens
faveuluounan nsusulassainaliisesiu RESTRUL APIs aztheliszuuannsadousefuuing
Meuen Wy svuunvislewdidnusednd (EHR) videszuuteyagunmszivesAnsle
N13AAILN Interoperability MuNIAIFILENG
NN TAATIEINUIT STUUiinauasalunsLanUasudeyaniuun gL
a1na feu amsiaulugasesiuinsgiu HL7 FHIR wielfaiunsouanivdsudeyatussuy
aunmauldognadiusednsain WHO (2023) iiugni1 interoperability {usialad dgyues
Digital Health Ecosystem Lilasamndisanainudidounestoyn wasifiuuszansninnisgua
AU lusEAUATOUIEFUA N YzAEIiU Wang et al. (2022) WUIINITYTUINITVBYAINVIANY
uwidseatuayumsiinTeiteyaidadnuaznisianislsadotiesnsiiuszansam nmafamun
interoperability 39A13ATEUARY N13A319 RESTFUl APl nsimuagULuuYeasansl FHIR resources
mManeaeuNsTonserusEUUABUeN LarmsTesiunsionsogunsal loMT
N13YsUINI5aUNsal IoMT wagszuufianuuuusealngd
Tutdunvesmsquaguawggeeny nmsidousieriugunsal IoMT 1 1n3esiaruy
TodinuuuRaia wdesmmasziuihnaludon wiogunsalaanld (wearable devices) aztuan
ansznsloudoyasenuies wazifiuaugndeswesteya Triantafyllidis et al. (2022) svyin
mobile health interventions fiflszuuideusegunsaiuarls feedback wuuviuil finadonsiiia
auasnanslumsiamuguamuesiielsaFess naimunsy uulisosiunisiadeyauuy
dnluiRanngunsal IoMT Fadunuamaiiddylunisenssduaunmdeyauazandefianainain

ANSUUNNAILANULDY
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nswaunTugaiiaszidayadugs
N1SYNITAUTEUUAIN data recording system 14 q health decision-support
system 9 ndudesinulugadinsizideyaiBenensal (predictive analytics) wagszuunis
Foumnudsssnlusi® Wang et al. (2022) wu31nas1d Al-driven analytics 1y mobile health
applications mmamhs;JﬂizLﬁuLLu'JIﬁmmm?imLLazaﬁuayumﬁﬂ%’Uwqaﬂi'ﬁmqsumwlﬁaa"mﬁ
UsdnSn1n MR lugafind119713ATRUARNAIUNITIATIZTRUILTNAINITININ AIUNTT

KAWFDULIDARAUNR karNIFATIILAAAIANITAIAILLESLUBIAY

dyuna

'
% & A

unauIN1satuiiiiinguszasdielinseidnenmaesseuutuiindoyaguain

dviuggeenenlaanntunewnt lngldnseunsieseidanalulagivieudisuiuiuliuves

Y

sEuUkeUNARtUguANAdITias ey n1sAnwatunisussdiuesrusenaulisandnenssy
ANansalunsideudedeya n1smiuguakazAUUaeniuvasleyn naonIuANEn 1NNIS

WATIEveyatuas neldnsauwuidna Digital Health Ecosystem filasuniseeansuluseduaina

v Y =

(WHO, 2023) nan153tas1einudn seuududinteyaaunmd miugasenaiyaudadfgludiu

1% [

nseankuUmINzaNiuUTungldnu laglaniznisesnuuuiiaenndetiuwuifAn age-friendly
design Ferwduasunisveuiuinaluladuaznisldausgrereiiiaslunguygiany (Marston
et al,, 2021) srUUAINAMIANITATETUNTTUANUBYAAUA NI UFIUKALNSARMINTDYA TR UNSY

1 =

pog1eliusz@nsnmluszauyana agilsiny WeRasanluslassasianalulad wuitszsuy

—

o w o w

¥ 13 [ v 1 o 1 [y [
wivednindrAyluauissiaunan lawn 1) andnsnssussuundldsesiunsvenunaluseiu

o

e

unanvlasy 2) N13YINANENTAAY interoperability M1UNMIFINEING WAz 3) N13liiiluga
Aingiteyatugamiossuvaivayunisdndulafiugunm dosiedananazieuisay
uANA19TENING “seuuduiinteyaguaimdiuyana” fu “unannlesuauna nadvanuuysannig”
Faduwunlifud1fnyves Digital Health Tutlagtu (WHO, 2023; Wang et al., 2022) luusunvas
Msquagiate1y mswanszuuliaansadensefugunsal loMT wazsesiunisiiaszvideya
Fenensaivzhrodindnenmlunisinamguamessieilles uazatuayunistestuniiy
wisndeuvatlsaiaesildegneiiussansainanndu (Tiantafyllidis et al, 2022) §eiu MsensEv
szuvludsanitnenssunagnisinseiteyadadufiensdfgdmsunsiauilueuian Tuds

a =l 1

M3 MIAnwAsIlidutiswenlesnuimuLTUTEynATunITInseRdamalulagagng

!
a QQQJdVL!J

Juszuu leetausnseunisusaidiu 4 Gfnawnsadrluuszyndldiussuugunimadnadule

wanantl MsUszenAlduuIAn technological gap analysis luusunszuvaun e miugaeny
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HatheveevouiunesdnuiiunsUssdussuuansaumagunmlidenudngedetu Tuds
U nansAnundlidiusuamenisimndidao ldun nsusulgsanidnensslisessu AP
based integration N13WW U1 interoperability AIUUINTFIU HL7 FHIR mﬁgimwmiqﬂﬂiai
oMT wazmsifinlugaiinszvideyaldmennsainugfunsmiuguadeyasgravanzan nng
fuflunisfsnanazdasliszuvannsoiaunlugunanwefuguamadvanfinnudsdunas

donndeInuAiANINSTRILIsTUUgUAMlUsEAUEINA
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