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Background: The development of educational tools for behavior change in diabetes patients is widespread.
However, the educational model using the mobile application for DM control is limited. Objective: To develop and
evaluate the nutrition knowledge-based learning model (classify food) for blood sugar control among diabetic patients
in Rajavithi Hospital. Methods: The research and development was carried out in two phases. First: The situation
analysis to develop a nutrition knowledge-based learning model using information technology was performed by
multidisciplinary brainstorming. Second: A quasi-experimental study was performed to evaluate outcomes including
FBS, HbAlc, knowledge to classify food types, and satisfaction. Eighty diabetic patients were equally assigned into
two groups. The experiment was given classify foods application via smart devices. The application is a colorful
fisure with music. Touching with fingertips to move each figure along the point of each food type. Three food
types were classified as unlimited intake, limited intake and forbidden foods. A trial took 90 seconds per cycle, and
correct answer scores were recorded. The comparison group received pre-and post- knowledge paper assessment,
nurses and nutritionists gave counseling for both groups. To follow-up, the team called both groups for lifestyle
modification. FBS and HbAlc were measured at baseline and three months. Independent t-test and Paired t-test were
used to compare outcomes between groups and before-after the trial. This study was reviewed and approved by
the research ethics committee, Rajavithi hospital. Results: Classify food application model via Android was initiated.
The characteristics of both groups were similar. The experiment group had significantly better knowledge about food
classification than before the study and better than the comparison group (p=0.035). After the trial, average FBS
and HbAlc in the experiment group were significantly lower than those before the trial, and significantly lower than
those of the comparison group (p=0.041 and p=0.048). The experiment group had higher satisfaction scores than
those of a comparison group (p<0.001). Attractive style, better knowledge, modern model, and ease to use were
the main reasons for classifying food at the most satisfactory level. Conclusions: The classify food game model is
an effective learing tool that significantly improved FBS and HbAlc in diabetic patients. Further investigation should
apply this model for the long term to manage proper dietary behavior and control blood sugar levels. Exercise and
emotional management should add to the application.
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UUNUTEANE NS S8UUUfURN1T Android

Sugauil 2 nsusziliudseansnavasguuuunsiv
anugFulnvunmslagldimalulagansaumaiianiuuss
duthanaludenvastitasumany

n13Usziluyseansnavesgiuuunisiiainuisny
Tnsunslaglfinalulafansaumeiiioauauseduinig
Twdonvesivasiuimiu lagesnuuunsideimaass
(quasi-experimental study) tJu 2 nqu naunAaBILaL
nauUSEUWEY TnRanaunas (two-group, pre & post-test
design) msduegsinesonsivaanitermuaidu 2 ngu
uaudeadil

1) ngunaaes lasunmshinnuidulavuinisiag
Towalulagansauma iukeUndndunudiwunyssLan
81113 (classify foods) \iafpgasunsiumeazidenves
1A39119798 wazBudiinsulasenis Tuiinsedu FBS was
HbAlc TufufiEunside deendldsumsuuzthueundindus
Tntunnaedddnuadad 1 deflneuneduiussuudula
NuAsesiledidnnseiing s smart phone w38 laptop uaz
Fanadlafusruunsussananzuuy 9ntuduns
THaSuanfiunzuunass 1 ads szeziam 90 it (before)
nnifusegndldfunnuidomainssuguamuasinuinis
(counseling) MnFiFewnay Weldsuanuiuds annugan
nslduoundindusuunussanenins 8n 1 ade szeviom
90 ¥l (after) waztuiinAzuuu lnefisuaviuufudu
100 azuuy Ussdiupnuiianeladesuwuunistininuiuu
woUnARTusLunUsTAne s antuiiRneun1sine
il 3 ieu ileUssusesiu FBS uay HbALC il 2 dUnoi
Aeuiutnfnmunanisiny ausiTelnsdnnasuniuuaz
TfuuziiRefunganssuguaim waglnvunnsiiifeidos

2) nauwSeuidioy Tiumnusiemginssugunin
wazlaruIn1s wuUY (counseling) Lilofeagradunsu
1wazldunvedlATINITINY warduditnsulasins Juiin
56U FBS uaw HbAlc TuiufiBun193de Tnefeensldsuns
UszifiunnugBodavuinisnounazvdanslésu counseling
Tngldionansfinmewnsneg uazdenamemadnguii
3 szt Tuiinezuuu Tnaiieuaviuududu 100 Az
Usziiumnufiawslasiegunuunmslimnnilasu dadamy
M3snw 71 3 dou Liteussiliusediu FBS uay HbAlc sl 2
Aavineuiutnfianunanssnw auziidelnsdniaeunny
wagliduugdnfsifungAnssuguam wazlayuinisd
et

asusuuvumslianuinmularunisingldinalulad
miaumﬂLﬁamuQmsﬁuﬁwmaimﬁammﬁﬂwmem
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Tngn1sindeyannLuuTIuTINdeYa ATIRaeuANANYTE)
yoadiaya uarnumuMTInNeideyaioneumanidn
Jnquszasddiimualy

nsessideya

Myl Tzvideyamelusunsuadiitnszs IBM SPSS
version 22.0 @f#LanIsaIu (descriptive statistics) $7647u
anufl fewar Anade uavdnuidsauuinnsgiu eeduny
AMANYULAIUYAAAYDINGUAIDEIT LAYATALTIDUNIU
(inferential statistics) MsUSeuisutoyaidanmunimlag
1¥adif Chi-square test n1siUSpuiisudeyaiieUsunaue
\duseming 2 ngu A1 FBS, HbAlc mnuidiunnsdiuun
Uszlane s wagauianela Aeadd Independent
sample t-test WWSUMiaURanmsUAsuasiouwasnaslasu
sUwuuMslinug A1 FBS, HbALc AzMuLAILINITIIUN
anslunguiieniu deadia Paired sample t-test Ingriviug

9 o a

WedAgyv9ada 9 p-value Woen31 0.05
Wa
1 Igsuuvunishiaudmulasuimslagldinalulad
a1sauwmeiiaaIuAusEauaaludenveUisiumviu
MvuansaulunIsiRuFULUUIKANA19INN1IALSIUY
W ngludosiujadunisiieuiimulavunnsluduiv
usn MuuaTvasdeamulnguIn1siusinglude nsiaw
sUsuulu application SuunUszinnems seuuUidRnis
Android Mswinddulunisnszduanuiiaula mwedaulm
seuududa NsUseadananzkuwriul uazn1sussandldly
fa @ a e A Y vy \
gunsaiBianyselindsingg Aihdalddte wu smart phone,
[ v . .
tablet, laptop, compyuter Wumu 3ULUUes application
FUUNUTLAND M THRUNTUTLI UGBV wae
v v o Y ° | Y a I
noaedldannginestes auansatlugnisldassunisiy
swsmdeyagtieiumule

v
o

2. Use@visnavesnathguuuun1sinanusiimmndy
Tuuszendld loun

ToLAAMAN BUENIUTEYINT D18 LA AOUNNANTE
sEAunsAine 918ld nzguam NeRANTINFUNINTEWING
nauneaeasnguseuieu Tuunneneiu (n15199 1)

d' a v 5o w d' o o

Wousziliunaansddgy (113199 2) szaviianaly
= o U Tl = ! [
Hoanasenems (FBS) lunguilSeuiisy neuwasndsnis
neaed WU ldwansneiu lunduneaes Anafensulay
NAINIINABDY WU AAULANAIST e TTd1AgnIa
i (p-value = 0.002) Inerain1svaaes seAUIMAaLULGDN
densiiAlanas Weiasanszaulaaludenndion
91913 (FBS) seminangumaaasuagnguilseuiieu Wian3ey
WisuaALade FBS naun1svaass wulnliwansneiu Lanasnig
VPans WU seautimaludonnatenans (FBS) daru



unnAeAueENlTud1AYN9Eds (p-value = 0.041) lng
naunaaasfithmaludeandsenamns sndnguiuioy
WU (137.00 + 25.94 vs 151.92 + 37.21 mg/dl) dlefiansan
A1 FBS lungunaae neun1smaaes Seeag 52.4 161 FBS >
30 meg/dl #dan1svaaes dranadideiosas 40.9
Atnaagauludon (HoALS) Tungusuifieudn
wdsneusazndimanaasdhivaniaiu Tundunaasile
WisuiflsuAnadeneulazndinismeass nuidanuuen
safuneada (pvalue < 0.001) dlawSeuiisuthema
aranludonssvinnguiuisuifivunazngunnass Aade
rounaaetliuananaiy windinismeassuitdtina
azauludondanuuanasiuegslitudAyneeaia (p-value
= 0.048) lnengunasosdanimaazanludeasiningy
W3guiileu (7.00 + 1.57 vs 7.98 = 2.64) mnfinnsanlungy
VINABY NBUNITNAABINUIN Fopaz 52.2 fiA1 HbAlc > 7 a3

n1svnass a1 HbA1lc TnalAsariu

AnedsaziuuANL i UNMsTuunysTanens lu
nau3suiiiey vislungunaaes wud Aedeneulazuds
NMeaediaNLANAIURETTd AN NEDH (p-value
<0.001) %1 2 N N SRR REE COITRREE ATV EeY
913 sEMinenguSeuiisunaznguvaass ieiSeuiiiey
Anade nounsnaans wud llusneneiy uwindanismaas
WU dpnuuenseiueglded Ay eana (p-value =
0.035) Tngazuuunuilundunaaesainingussuiiiey
(87.03 + 6.91 vs 83.00 + 9.66)

AzLUUANNTTNElAR FULUUNMITILUNEIMNT Sening
nguneassuarnguIeuliioy WelSsuifivuaadends
NNAas WUl dannuuanaiued1eiitediAyisaia
(p-value < 0.001) Inenguyaapsliazuuuaufisnalaynnn i
NAuUSEUWEY (4.65 + 0.66 vs 3.78 + 0.76)

= = = o o ! ! ' i = =
M990 1 L‘UiEJ‘UL‘VlEJ‘lJaﬂ‘t%uz‘ua\‘imaﬂ’lﬁzmwﬂquwﬂamLLazﬂQML‘LJit’JUWlEJU

ouaialy nguSeuigy NEUNARADY p-value
b (n = 40) (n = 40)
21y (@) 0.212
fownin 40 3(7.5) 3(7.5)
40-60 22 (55.0) 29 (72.5)
111A71 60 15 (37.5) 8 (20.0)
mean + SD 57.65 + 10.07 53.75 + 7.62
LN 0.469
98 11 (27.5) 14 (35.0)
i 29 (72.5) 26 (65.0)
TsAUs2910 0.160
Taigi 10 (25.0) 18 (45.0)
X 30 (75.0) 22 (55.0)
nsgUYYS 0.675
laigu 38 (95.0) 36 (90.0)
au 2(50) 4(10.0)
NIALLEANaTE 0.712
Taidl 35 (87.5) 37 (92.5)
A 5(12.5) 3(7.5)
szazanduumanu 0.226
Hounin 19 1(5.9) 2 (10.0)
159 7(41.2) 13 (65.0)
11 5 U 9 (52.9) 5 (25.0)
mean + SD 7.6+5.6 4.5+4.4
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719197 1 Wisulsudnwarvewinegeseninngunaaskaenguseuiieu (a)

ouaialy ngueuigy NFUNARDY p-value
N (n = 40) (n = 40)
fAyduiang (kg/ m?) 0.490
Weenin 18.5 1(2.5) 0
18.5-22.9 10 (25.0) 7(17.5)
23-24.9 5(12.5) 3(7.5)
wnndwisewiiv 25 24.(60.0) 30 (75.0)
mean + SD 26.0+4.4 27.8+4.6
Values are presented as n (%), mean + SD
An9797 2 IWsuisunadnsiouLarndanIsnnaes FENINNGUNARBILAENFUUSBULTIEY
ny fouNAaBY AAINAADY p-value
raamo mean + SD mean + SD
sriuthaaludennauawnadh (FBS)
nauUIeuiey (n=40) 149.70 + 41.65 151.92 + 37.21 0.623
nguNAaBs (n=40) 150.10 + 37.09 137.00 + 25.94 0.002”
p-value 0.964" 0.041"
seiuthaaszauludon (HbALC)
nauiSeuLieu (n=40) 7.50 « 1.49 7.98 + 2.64 0.248"
ngunAaes (n=40) 8.28 + 2.30 7.00 + 1.57 <0.001"
p-value 0.077" 0.048"
AZLUUAININITIMUNUTEANDINNT
nauUSeuWiey (n=40) 77.00 + 10.66 83.00 * 9.66 <0.001"
nauNAaBY (n=40) 75.74 + 12.09 87.03 + 6.91 <0.001"
p-value 0.625' 0.035"
aunsnalasaguuuulinug
nauUSguiiey (n=40) N/A 3.78 £ 0.76
naunNAaes (n=40) N/A 4.65 + 0.66
p-value N/A <0.001"

p = p-value from paired t-test / t = p-value from independent t-test

definnsansgiuauianelaveangunaasiilézy
sunvumstinnuisulasunnisiagldmalulagansauma
NULIUNALATUIMUNUTELAND11TS (classify foods) WU
nnusziiudnmdanufianelassdunniigaluiFosaiy

waulaves application A1w3 Anudlandsanldau
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application jUkUUY84 application dAuazaInlunis
THunagyiuaty Serensldnu waganufianelalunmn
Truv33UnuUnsiiaTNSTiRau Ty n1sUssiduaaiy
fawela (5197t 3)



713197 3 Anufanelavesngunaaswiaisnislianuiiulavuinisiagléinalulagarsaumea (n=40)

Ussifiudanu seAuUAzULUIRGY nsulana
1. Uuuuves application dAnutaula 4.50 + 0.84 fanelasnniian
2. a3 anmdilandeannld application uda 4.55 + 0.63 fanelasnniian
3. sduuuianuagaInLayiuady 4.65 + 0.58 flawelasnniign
4. 3UuuUres application d1esianslideu 4.70 + 0.56 Fanelasniige
5. puitanelase application FIMUNDIMNT 4.65 + 0.66 ﬁawahmnﬁqm

So1snd
TsanenuasviabinisguadnuidUasuimanudu
$rununn uazduualfudutunnd Felsmenianeds
Wulsmervnavunalngsedunfegiivesnsunisunngd
wihflazunumlunisiaueulouefunisansisaaumasn
furensgnsnasisaguieliliTunissensulutuamg
Afunsgrunaziluuszgndliviuszima safsanldane
Tun1squagUagiuimunsaliinnsunsndeunnazdoade
Aliselumsquanntu fefunsquaiifigummuasiihse ¥
Amzumsndeusngg vesngulsaitaziinfuguasiuminud
wPwann1srAliIsLaranaugade ez riulutians
@eTineae ﬁwmﬂﬁﬁmiﬁﬁﬂﬁﬂwLﬂuﬂuéﬂma (people
centered approach) MswaIwIuMsINYETIIUMIN
FaFuMsAIERNATNIN MIguasn nsfnyTItouasiaL
uinnssuiafntueeedeiios Tasmeuranvidliaim
ddgiunsliiaiug wugdt Anadeu wavnaaesjuRlv
FUreiinnnuslunisdanisauesednamingau aseviindeny
dgrasnsiinalulagindiastlunsguadiieiumiu
Tiiusyavsamanntu fuanindnuasiifedadunsqua
Fasvy Sanussiulunsianngunsaliniesielualy
Wiemunsquasnuitisuvmuliiussansamuas du
Q’ﬁmmmmL%ﬁﬁsﬂﬁayl,awnsmq@'huimhiamiaL%ya%’a (center
of excellence #1u NCDs) Faiin1sAnAumaziauILinngsy
sUwuumslimnuimulavuinsiegldmalulagansauna
WU application 31uAUIELANDIMS (classify foods) %
Hunildluedosdlofidinyiodeslosysanmsnisguagy
winnulegldimalulagodeasuiens guuuunisliangg
Tngldmaluladarsauwmeiinnuiiaula wasviuadelunis
sty electronic devices flanunsaldaulsazan vn
e ynousiezidugdaeony lemeuausinusioinisues
Frhummuliaunsaieud nunu uasthuiuldiiioais
anunszmiinludulasuinsiigndes wazaztaelannse
muauszduihmaludenldmantving wasmndWfun
ilunsquasutedldfiedisdeiiles aztioanaundedlunis

Winnnzunindeulusunanie
Usdndnavesguuuunislianuimulavuinising
Tmalulagansaumeaniu application IUNUTLLANDINT
(classify foods) wuin ﬂzLLuummfﬁLﬁuﬁﬁulﬂuwamam
nsi3eudkiunszuIunsaoansmeiedosiiedidnnseindd
fuarty warammadeulmuuudluin fdsafounsedunis
Seud nmdanudany a8 Wilauagandiliig wagiin
meseus suduazandneaueddiegimingy Ussneuiu
msudanaviuiivdnsléo gldaudsdianuayn Ausu uay
anaglildpruuuiBedu innsiaudng nssuaunsvingng
dunsansildietu aonedestunsfinuives Sa-ard® 7
fimunguuuunstinnudiugunminglidonisidouise
om0 TnersuuuvdinisFoudofonuies
fingeninneunsiSeu uazdefiauntufinnumnzaudiy
e mseeniuy nstauede wasdunsinlulEUselon
HadnsverddnlunisguanuiesvesUlsiuimiu
Funginssunsudlon aunsomugussduthmaludend
ftu Wunananadiildsuinuemenzes juuui

uade lanninwelaraninladne dewalitinisidsuwdaan

v '
a

ﬂs'ﬁuiuL'%admimmmzﬁuﬁwma donARDINUNISANBIVDY
Mungvongsa' ﬁﬁwuﬂﬂiLmiums%’ufg"m'ma’lma'nmul,aa
Tumsuilarewaiienuausziuihmaluenainnsin
Fatine Ansruaain Beudimunud Indawyoms way
MUUAFAEIUIMTHIULNLAAINITINEDY NANITANYINY
11 YAINITNAADI ﬂf:jwmamﬁﬂamﬁﬁ'amnzLmsﬂ%’auuas
M TEMTURUILUIMNY N155UTANLATNTIAULEIEINT
oun1snaaeIkazgInIInguIeuLiiey Lazngunaaedl
Anadesyiuthnaludonndenemnsanawnnnitneunis
VAaes kavanasunnnInguilSeuiieu TeAunuainn1sive
i wuinsldinelulad dwasionsFouduazans tiilugnis
muausziuinaludenldilundunanes dsaenndesi
ns@nwndaneastlag Quinn' 7ildlnsdwiisaudunisTy
Auugihuuusnsgudmivgasiuvnusied 2 uas
Kirwan'® ﬁiﬁ’ﬂmﬁwﬁs’mﬁ’umﬂﬁﬁwLLusﬁﬂumﬁ@LLar;:iﬂasJ
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WNUYEadl 1 Han1SANENNedeasaslinuAf18Aaeiu
wud nuilasunstiduusdinunnsguwagldnséni
danaliisyauAntisnamasayal (HbALC) anainasnsyeviian
Ananu waznsldinsdwidietioeliniuisimuguan dald
19 o & A = v vl 1 Y
Sumsvensuinduesasdionslinnuivivielidtheumu
AIUANTEAUNINNALAAINKNANTSANY systematic review Ua
meta-analysis 1ng Saffari'?
=l = = 2 % 1

Wiguiilguanuitanelaluguwuumslvianuissning
NAUNARDALNFIUTEUTIEU WUTNGUNARBIazIUIUAIY
wanalageniinguieuiisuegadideddynieais uaz
aglusziuunian suwuunisliauisnulasuiniseiu
application M3duunUszane sl Isuwuunisdeasi
Wlade viuasie raula Inw Feenuns Uszananasins?
Altudianumdandu dmasonzuuuniuiianely voued
a a ~ ' W v vy
WeUssdiuanuiianelamznguitlasuanuiimulasuinis
Tneld application MITMUNYTLANDINT WUIINGUNARD
wanelasgausnnigatunng du e Anutaulavesgiuuy

v v v v £ v v

nshinus Au3 Anudilandsanldanuudy anuasain
wagstuaie nslaulade lidudeu nevaussianisaily
aa o A | o v A A a a & 3
Fnlutdagtunaudiulngldniedodidnnselinduiniu
Tunsantudin nMsmenusiiudiy waen1seninuesnge
WHudu

asu

susuumsiauimulavsuinisiagldmalulag
ANTEUNANUNNEI L UNUTELANB1NS (classify foods) &
Uszansamlunsmussnhmaludeslufithewmu uay
firufienufioelasoguuuuiiianntulussduuniigs
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