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an Educational and Line Application-Based Monitoring Program on

Blood Glucose, Dietary control Behaviors and Stress Among Pregnant

Women with Gestational Diabetes Mellitus
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Abstract

Objective: To compare the effectiveness of exercise
frequency combined with an educational and monitoring
program via the Line Application on blood glucose
levels, dietary control behaviors, and stress levels
among pregnant women with gestational diabetes
mellitus.

Method: This quasi-experimental study with a
matched-pair design included 50 pregnant women
with Gestational Diabetes Mellitus Class A1 (GDM Class
Al). Participants were allocated into Experimental
Group 1 (exercising 3 days/week, n=25) and Experi-
mental Group 2 (exercising >5 days/week, n=25). Both
groups received an educational and health-monitoring
program via the Line Application. Fasting Plasma Glucose

(FPG) levels were measured at weeks 1, 3, and 5. Dietary
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control behaviors and stress levels (ST-20) were
assessed at weeks 1 and 5. Data were analyzed using
independent t-tests and two-way mixed repeated
measures ANOVA.

Results: A statistically significant Time & Group interac-
tion was observed for FPG levels (F=5.12, p-value=0.009).
At week 5, Experimental Group 2 demonstrated a
significantly lower mean FPG level (88.9+2.9 mg/dL)
than Experimental Group 1 (94.9+12.4 mg/dL) (Mean
difference=6.0 mg/dL, 95%Cl: 0.8-11.1, p-value=0.023).
Regarding health behaviors, both groups showed
significant improvements in dietary control behaviors
and reductions in stress levels compared to baseline
(p-value<0.001), with stress scores decreasing to the
lower boundary of the high-stress category. However, no
statistically significant differences were found between
the two groups regarding dietary control behaviors and
stress levels (p-value>0.05).

Conclusions: Exercising >5 days/week combined with
Line Application monitoring is significantly more
effective in reducing FPG levels in pregnant women
with GDM Class Al than exercising 3 days/week.
Meanwhile, the Line Application system supports
dietary control behaviors and tends to help reduce
stress. This integration demonstrates a synergistic
effect for proactive disease management.
Keywords: Education program, Gestational diabetes

mellitus, Blood glucose levels, Exercise, Stress
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1 ady 8 (32.0) 8 (32.0)
aﬁ’wmuﬂ%ﬂmmmmﬁm n (%) 1.00

galaiimeuvia 23(92.0) 23(92.0)

1 ady 2 (8.0) 2 (8.0)
SruuyasiETined, n (%) 1.00

galsimennanyns 17 (68.0) 17 (68.0)

1A 8(32.0) 8(32.0)
Usgialsauvnuluaseunsd, n (%) 1.00

Taidd 22 (88.0) 22 (88.0)

X 3(12.0) 3(12.0)
UszSanmsnsianulsaumnulunaieasssadao, n (%) 1.00

Laigd 21 (84.0) 21 (84.0)

X 4(16.0) 4(16.0)

XXX

Pnmsissuiisusssuimaludenvarensms
(FBS) sgninangunaaesdl 1 uay 2 wuin ludunsiil 1
nausethasaesnguilszdu FBS adslndifesty e
112.7+11.5 mg/dL tay 111.5+11.0 mg/dL auasy
g lddanuunnstsiuegeiidvdAgnisada (t=0.38,
p-value=0.710) deRnmun1svaaeauisduaii 5 wuh
naunAaesdl 2 fisziu FBS LaAvanaswnegfl 88.9+2.9
me/dL Fasniingumaassil 1 AfAede 94.9:12.4
me/dL egiitdAYNINEna (t=2.34, p-value=0.023)
Tneidlefinnsanvmnenadninisanawessdu FBS G
FUn9iil 1-5 wudn nguvaaesdl 2 Slsedu FBS anadlady

22.6+4.8 mg/dL Fsanaunnninngunnaosil 1 fianas
Wiy 17.8+6.2 me/dL pUNIUTEEAYNNEDH (t=-3.03,
p-value=0.004, 95%Cl: -7.9, -1.7) ifle A3 1evidae
Two-way Mixed RM-ANOVA wudviswavasnan (F=124.50,
p-value<0.001) uazdnsnavedngy (F=4.25, p-value
=0.045) Taruuansnsegisitoddymaadia Addyian
Ao wuUfAuusIErIenIaniungu (F=5.12, pvalue=0.009)
Fagusuin anudluniseendsmeiunndnaiudauasie

o o

N158RA9YBITEAU FPG NiAuLanasiuagnsiitadfzy

o

AILANILUAISI9N 3

A13199 3 N1sUTuigusEAuInaludenLan1SURsUKUAINNY I TENINFUNAA DS

sgsiutaluidion (me/dL) NAuVAGRIN 1

(n=25) mean+SD

(n=25) mean+SD

Mean diff t/F
(95% Cl)

NAUNARDIN 2 p-value

seauimaseduam
112.7+11.5
109.4+12.0

#UAYN 1
#Uan9in 3

111.5+11.0
107.0+10.1

1.2(-5.2,7.5) 0.38 0.710
2.4 (-3.9, 8.6) 0.76 0.450
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A15199 3 N1sUTeufisuseaviiaaludentazn1sUasuwlainIugIIanTEninngunnaes (Ae)

syauthaatuden (me/dL)

nauNAaBIN 1

(n=25) mean+SD  (n=25) mean+SD

ﬂgjwmamﬁ 2 Mean diff t/F p-value

(95% CI)

94.9+12.4
17.8+6.2

FUpnd 5
ANTaRAIYBITEAULIAE (FUA199 1 5 5)

Two-way Mixed RM-ANOVA

a a

BNTNAVDILIAT -

dvidwavesng -
Ufduiusseninananiunagy -

88.9+2.9
22.6+4.8

6.0 (0.8, 11.1) 234 0.023*
-4.8 (-7.9, -1.7) -3.03 0.004*

- - 12450 <0.001**
- - 4.25 0.045*
- - 5.12 0.009**

* independent t-test, ** Two-way Mixed RM-ANOVA

ASURANIT AT IR LN AN TTUNTSAUANDMNS
uazszAUALASEALAYlERR Two-way Mixed RM-ANOVA
NUI1 AIUNGANTTUNITAIUANDINIT NUBVENAVRINIAT
a8 1litud Ayt (F=125.40, p-value<0.001) lag
an3nanssiin 2 ndu TAzuuuaAengAnsTINIIATUAL
omnsiintuegwiaiiowndUanii 15 udlinudvisna
voangu (F=0.85, p-value=0.361) waglinuujduus
FENenaungu (F=2.15, p-value=0.149) wansliiiiui
TUsunsunshimnusuagnisinaaur Line Application
damalviariaansasiin 2 nau fngAnssunisaauaue s

Aok o Ay o ' ) | ) a
Arvuluseauluwnnenaiy Tudruveseauanuasen
WUBvSNavesalegildedAynisaia (F=210.80,
p-value<0.001) lngATLULANNATEARAEYDINT 2 NEY

U U L3 % 1 U U '3
amaqmﬂﬁwuqﬂuaﬂmmmLﬁmqiwumuﬂa’lﬂuaﬂm’m
#1 5 aglsionu Lunudvdwavesngu (F=0.42, p-value
=0.520) wazlinuujdunusseninananiungy (F=0.68,
p-value=0.414) duduinnistasuanuiuasnisativayy
HUSEUUNSRARNUTILAATLAUAINLLASIAYBIARNSHIATIA
3 2 ngu tnegraviniendu lagluduiuaiudves
A159DNNNNINIY AILEAILURITIN 4

A15199 4 N1SUTPUNBUATLUUNGANTTUNITAIVANDIMNTULAL TEAUANNATYANINYIIATENINNGUNARDA

AZLUUNGANTTY NTATUANDIMNS ﬂfcjmmmaaa‘ﬁ 1 ﬂa;wmamﬁ' 2 Mean diff t/F p-value
UAZIEAUAIILLATYA (n=25) mean+SD  (n=25) mean+SD (95% CI)
ﬂ3LLuuW€]aﬂiiwﬂ’ﬁﬂ’mﬂw@’m’li
FUnmiii 1 1.8+0.2 17403 0.10 (-0.04,0.24)  0.90 0.340
FUniTi 5 2.2+0.2 2.3+0.2 -0.10 (-0.21,0.01)  1.00 0.280

Two-way Mixed RM-ANOVA

dvdnavesIa -
ansnaveInqu -
Ufduiusseninananiungy -

EAUAMULATEA
A 1 54.8+5.9
Vit 5 44.1457

Two-way Mixed RM-ANOVA

a a

DNTNAVDILIAN -

a a '

dvidnavedng -
Ufduiusseninaniungu -

- - 125.40  <0.001*
- - 0.85 0.361
- - 2.15 0.149

53.1+4.6
43.8+4.5

1.70 (-1.30, 4.70) 1.20 0.220
0.30 (-2.60, 3.20) 0.19 0.850

- - 210.80  <0.001*
- - 0.42 0.520
- - 0.68 0.414

* Two-way Mixed RM-ANOVA
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9130l

nn9iTewuT anddanssdidulsaumuune
dansast wia Al lunqunaaesd 2 fszdu FPG anas
uNnIngunaaesil 1 egdidedrdaynieada lng o
Ui 5 ﬁma@hmﬁaagjﬁ 6.0 mg/dL (95%Cl: 0.8-11.1,
p-value=0.023) Bnviadanuujduiussenitanaiu
ngqu (F=5.12, p-value=0.009) Fefuduinanualy
n1seenmianediganindwaliinisanasesszdu FPG
atafitfuddyneata nadnshesuielasienalanig
a35me1I1 nseenrdaniefiannud 5 Tutulu/dunns
ﬂiaaﬂizﬁuﬂmﬂ?{auﬁwaa Glucose transporter type 4
(GLUTA) andadorfueadnduiionsldogreelios
wnn dwalimsthngleaddiwadifsduegainae
wazeSNYINITALAALUNUBATY (Metabolic steady
state) 1¢ABedu wiluanmeiifinshesodugiu (nsulin
resistance) dududnunruvesariniasadlulasinad 2

3" yanani ngunaaesil 2 dailA Repeated

uag
Measures Analysis (F=85.6) ganingumaaesil 1 (fiou
Wi asvieuliifiuin nseenmdniefidaniud 5 Ju
FUl/AUnW @nsadnwinnsnswinangldndiines
Aearleunnnhimsesenidine 3 Swalaw dealiszu
vmaluldenanategresaniiinazdetiiosinnin
wonant uitludUaid 1 wee 3 syduthaasswing

o W '

2 nau lufiauuand1eiued19lidudAynieadia we
Suuanuuanasidanuluduasid 5 luideadn
Toyatl ddoddnydn nsuiuivdsunginssulasnis
saniaeniglugUie GDM desenduseeziian (Time-
dependent effect) ag19tioy 4-5 dUa19k F9aziiiu
‘Uss%m%quaqﬂumsmuﬂmzﬁuﬁwma Faaonndos
AULWINIURIYINedegRuTunmduvisseinalng
waz ACOG” fiuugiihnseentidanieseiuiun-uiunans
othation 150 wifl/dUami iilenadwslumsenuiihnna
fifetu vonani] luBae aisinen ssexan 4-5 ani
fenanesuigldannisusuiveanduieas Tnelutas
1-3 FUaviusn msanszsuthmaduduiiiomassezdy
nNINTERuUNTAdeuiIves GLUTE Sediliifleawe
sensannizionedugduiiugiu edrslsfinu il
sonfdmesioiileadngduaminl 4-5 aziAnnsusum
seEre1INIUInAYY I AMPK wag PGC-10 dlug
Asassldsiiu GLUTA wiaduiievaanisadsluinaou
wiglmiuagmsifiunaendonios nalniddlassadaiides

afsrezanll Jeeiiuusednsamnisuinglaaing

Y

WwadeE9011 denaliszau FBS anaseg1slitodinlu
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FUaidt 517

Tuvauzieniiu ransanwniesunet mslegulsunsy
mslvianuisiuiunsinanuruszuy Line Application
Huthivddylunsnszdumsuundeunndnssugunin
YesEAnIRIATIS Tnganzn1sauAueIns agelsin
Tudeszlouinide mdnmuegdlnadalaynsusediung
ogwsialiloserathlugnne Hawthome Effect Bavinls

[V

Qlﬂnmuﬁé’aﬁwqaﬂsimq‘umwﬁﬁﬁﬁu” NNANUATENTNI
auesmaseglunssuIunTIve dsunsifeil idule
AIUANMILUTULNINFBUAINE 1IN IUFULUUNTITBUUY
Wigulilsunangunaassdangs (Active-controlled
design) Inelsinguiegsiidesnguldsunisfanuriu
Line Application wagnsdueaSuanuslussauminieuiu
dealiussgdannmegninnuindulussiulndifesiy
74 2 nqa Fau szdu FBS vesnguiteantidane 5 Tu
Fulu/&Unsi Ssanasunnnitnguiieanddanie 3 fu/
FUnn9i Fepmuuandnsegnalitudfyneada (88.9+2.9
vs 94.9+12.4 mg/dL, p-value=0.023) Fsuansli
diuinduransenugninieaisiner Afnnauives
nseeniasmelaense ldlinaannisfia Hawthome
Effect Wesagnaiion Snie sl Line Application 1y
iwdosiiolumsfnnudine Fodunagnéiduszansam
Tunsiiinanusiuslelunsinwinazantesinesgming
nsuasnde Tnslamznmaiduiesmisdeasuuy
2 mefisanida heliannsofnnuszduimaluden
noAnssun1suilanemsuazaduAsenvesi Uil
atdlnddn dwaligiiefinanuidnevgulanasiinny
Fedulumuanunsovewmuies Tunsquaguammaniy
uenanil madetoyannudiiu Line fadsnszduana
pszmiinfuazaiiaideluniseenmdamediaiase
aonndoatuuLaAnmsguagunmlugaRaviafithuiedu
Audnansazann sz SAumManlsmeualag it
Fruszduaeien nuinsaesnguiazuuuaie
anadagelitudAyn9ada (p-value<0.001) 31N5EHU
AnuA3engalutBudy asmuAzYeUanvedTEiY
ansAEngdludUa i 5 MeanasueseuAIend Hu
HARINNITYTNINITFUANINUNITIANITANIUATEARIUA
AunslimUSnuuazativanun1ednla Nussuu Line
Application egasaiiies Fetrereuransainnina
Lﬁmﬁuﬂ’ﬁ&y’qﬂﬁﬁl,t,azﬂ’ﬁmmuiiﬂ #OASUNUNAYDS
nseanmasmesEiuu-Ununans Inewuuseiruddnin
mseenmaineegntes 3 Ju/dUav PieannaIen
I¢fognaiuszavamuaznsiiivaufidu 5 Yw/duam
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Laldadennunseansonisen1adalaiuifuwnans
Aansan luneassinet mslasunsatvayumadnlasiy

o o

AUNTI509NAIEINIBTILNTLAUNITNANBUADTHULAY
FUGINITNNUVRINY  Hypothalamic-Pituitary-Adrenal
(HPA) axis dswaliigasinunosfgoauaziaiilaaiiiuanas

=< 1

ehgannsasamaifulazannsiuBuYaY WelkSy

' 1Y a

SUAUNYANTIUNITAIVANDIMITNATY (p-value<0.01)

FuAnnisiaiugriitisauauseduimaludonld
pgeliusEdnsnm’
G

n1seenidinie 5 uiulu/duant saufumsinany
#1U Line Application fuUseansualunisanseiu FPG Tu
anssamssAldinnnhnseenidme 3 Yu/dua luvasd
J¥UU mHealth HgaaSuNgANTIUNIIAIUALDIMNTHAL
anAnuesERasgsEAuUunaldegeliuseansamly
Feanenga MsYsUINsANLANRNMdInes Ay
weluladfnaumslnadaduninadugs lunmsdnnis
Lsalegnlaegnefivsednsnim

F9311AVDIUIY

FEELIAINTAAAIUNALIEY 5 dUai uliieanasie
N3UTEEUNIINBUAUDINNATIINGIVDITEAY FPG Wuoi
gelinTaunguNadnsIzere1IRIUN1IZUNINTOUNI
aRmaniuaznisraen Snie n1sUszidiuduysdiu
TngunisodeuuuiangAnssuduuseianud Felale
AuNUR NN suLaEa15e M 3Nl FUae (Total
caloric intake) kazN1IAANIUNIUTEUU Line Application
ogalnddnsaufunisiingusegsfuiinauoadnion
MMeae 91RdRaliAnUsINgN158l Hawthorne Effect
AnsgdurusilouasmsuiungAnssuguamiangm

URIGHEIRIE

Jaiauauusitauleuewasn1sU UR

1. adtinenAs3A (ANC) Aasiansaunilusunsunisiv
ANssAunsdaasunseenidineluussndld
Tunmspuaaeinsassdidulsamunsiasss s
A1 ogadugusssu Tngmsimuatmaneauives
nseenidamed 5 Sutulu/dansi vie 150 wiii/duani
sufunsuiuddsunginssulasuinig esanndu
AmdTiUsEAvBHageanlunsmuANsER UNMANglag
YULINDINIS (FPG) 59009 IUaATEAUAUATEALAY

o w

USuusangAnssunisanenmisiaedneditdudday
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2. MIUINITAVAINAITHINTUTAAT19Y DN
nsUsUIaNelng (mHealth Clinic) dwisungu GDM Class
A1 siruueUwdindunisdeans ileldiduszuuAnany
woAnssuuagdudsteyanathaanuuazninianiia
Fedoyaninmsidedl uandliifiuuualdudn nisfam
WUy UUAITaldudienseauidlunmsouaniouas
mia'qLﬂ%quaﬂssuqﬁumwmaaam“ﬁ'ﬁmﬁﬁ wagstaean
ANULDTALAZANNISENTAUNNLSIEUIalRaNeE

Torausuuzdmiunsiteaduiely

1. msiinsdnuitelunguiessiifoualgiu
uazoonuuuNMTeliinguiUFoueuilildiunsianu
KU UNAIATUAITA ilalanusausnuszuaUsEIY
2M9navee Hawthorne Effect 8anainUsednsSnagns
AR TIMEIVDINITBONMEINBLEYNITISE UL mHealth
Ipagnasiudn sadansfnwidieuiieususuy anumn
viionnuivesniseenidsnelussiuiivannvane

2. msrgreNan1ITelaensinaunaszeze1ly
wimdsaaen Wevsziduitlusunsuiannsnan
guRnsainsAelsaumueied 2 luswanvesnsanld
wselil mugiunsUssliunadnsmeUsaRnTsuLasnsn
usniiin WiteBuduauduen UssAvinmuazanuiasade
V8lUTUNTUABAUN N VBN TAMALNNTNBEYNATUAIY
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