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Abstract

This quasi-experimental study aimed to evaluate the effectiveness of a health literacy
promotion program for patients with type 2 diabetes mellitus who were unable to control
their blood glucose levels. The evaluation was conducted by measuring health literacy
skills, health behavioral skills and fingertip blood glucose levels.

The participants were patients with type 2 diabetes mellitus who had uncontrolled
blood glucose. The sample size was calculated using the G*Power 3.1.9.2 program to
compare continuous variables between two independent groups, with an effect size of
0.80 and a confidence level of 95%. This resulted in 26 participants per group, which was
increased to 30 per group to account for potential attrition. The total sample consisted
of 59 participants: 29 in the experimental group and 30 in the control group, selected by
simple random sampling.

The experimental group participated in a 12-week health literacy promotion program,
while the control group received routine education, advice, and standard care. The research
instruments included the health literacy promotion program and review form, a situation-based
health literacy skill assessment tool, a behavior assessment form, and a fingertip blood
glucose record. Data were collected from May to August 2025 and analyzed using
descriptive statistics, Independent t-test, Mann-Whitney U test, Paired t-test, and repeated
measures ANOVA.

The results showed that the experimental group had significantly higher health literacy
skill scores after receiving the program compared with before (16.55+1.68 and 8.21+3.62,

respectively; p<.001). The health behavioral skill scores after receiving the program were
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also significantly higher than before (2.72+.34 and 2.18+.56, respectively; p=.018). In the
control group, the mean fingertip blood slucose levels at weeks 1, 4, and 12 showed no
significant differences (F=0.42, df=1.23, p=.56). In contrast, the experimental group showed
a significant decrease in mean fingertip blood glucose levels across weeks 1, 4, and 12
(F=21.38, df=1.23, p<.001). The mean fingertip blood glucose levels between the control
and experimental groups at weeks 1 and 4 were not significantly different, but they were
significantly different at week 12 (145.40+13.02 and 128.86+10.49, respectively; p<.001).

In conclusion, the health literacy promotion program was effective in improving
health literacy skills and promoting behavioral changes that led to appropriate health
practices. The effectiveness was attributed to techniques such as “Teach,” “Show-me,”
the use of “Checklists,” “Teach-back,” and “Questioning.” These techniques can be used
as a guideline to support patients with type 2 diabetes mellitus in maintaining long-term
blood glucose control.

Keywords: Health literacy, Type 2 diabetes mellitus, Blood glucose level, Health behaviors
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NRUNAABY 29 AU LATARUAIUAN 30 AU
faansnguaulngdunavids (86.21, 66.67)
gouMmwaNsa (68.97, 60.00) nsAnweulvig
Uszaudnw (58.62, 36.67) UsenauaIIn
WNEAAS (31.03, 36.67) WU mUeg 19AEN
Tagliiilsmsau (68.97, 50.00) wavdaliinnig
WNSNYOUMUATINIRLVBILNNE (96.55, 93.33)
neuMaaeligIutunseld 3,000 U/
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nauatuAuiigullenseld 4,000 vn/ideu
NAUNAABILATNEUAIVANLTEUELIAINTT
thesnelsaummuade 8.90+3.14 U uay
7.00£4.72 U muasiv

2. mawSeuiisuaAnadauseudinu
FUNIN UazWaAnITUATUEUN W anglungy
NAABILALNENATUAN TENTNNDULALNAITU
TUsunsy

nan1sisuifisudadeinusudas
ATUYDIAUTBUTINUFUA MR D UAENEISU
TUsunsy wud vadesulusunsy ngunnaesdl
Anadsmnuseuiiuaunmlua s iy
maddsteya Minwensdile finwensheany
Vinwensdndule waginwemainlules gandy

nousulusunTungNiltsdAyn1sata @i
ngumuAuilAadsausousiuguawly
AN Minwrnsiiau inwensaeaule way
inwrnsulUle lluanateainnewsuluswnsy

[
a = Y o

WAYINEENIWDLANTULAE INYENI5VINAIM

o w

Wnlaanasegeaiued@AnIe9@ns

o

anansly
PN
M50 1
= = ' A a %
Han1siUIeuiguATRAENgANTTUAIU
gualunIngIn nouwazndesulusunsy
WuImaasulUsNsuNgunaassilALade
WeANTIUAUgUAINIUAINTINGINTINBU
SulUsunsueglidudAgynieada diungy
AuRNiiARReNgANTIHALgUAIN laiuaneng
nfeusulusunsy Aauanslunisned 1

M15199 1 LWSHUMIEUARREANTEUIAUAUNIN WASNERANTIUAUGUAIN TENINNFUNARDY

LAENRUAIUAL
fauus nausulusunsy wassulusunsy  df t  p-value
MeanSD Mean+SD

AUsBUIUguUANluA T

ﬂajmnﬂaaa 8.21+£3.62 16.55+1.68 28 -11.105 <.001

m-jumuau 9.57+3.99 9.77+3.22 29  -.439 .664
NNWENSEES

ﬂfjumaaq 2.14+1.09 3.59+0.63 28 -6.959 <001

ﬂEleﬂ’JUﬂiJ 1.67+1.30 2.77+1.22 29 -4.965 <001
NWEASII

mjmmaaq 2.07+1.22 4.34+0.94 28 -8.682 <.001

ﬂEilIﬂ’J‘Uﬂﬂ,J 2.47+1.33 2.03+1.40 29  2.091 .045
iNWEAISLANIL

ﬂfjmnmam 1.10+0.94 2.66+0.55 28 -7.920 <.001

ﬂEleﬂ’JUF’]ﬂJ 1.70+1.02 1.87+1.07 29 -1.980 .057
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fauds nousulusunsy wassulusunsy  df t  p-value
Mean+SD Mean+SD

Nnwznsinaula

ﬂfjwmaaa 1.45+0.95 2.31+0.66 28 -3911 .001

NAUAIUAY 1.80+0.85 1.60+0.77 29 1649  .110
inwzn1su lUle

ﬂ&jm‘mmaaﬂ 1.45+1.06 3.66+0.90 28 8.068 <.001

NAUAIUAL 1.93+1.01 1.50£0.73 29 2765  .100
NOANTTUAUFUAIN

ﬂﬁjwmm 2.18+0.56 2.72+0.34 28 -6.457 <001

NANAIUAY 2.52+0.65 257074 29  -285 777

3. nsSeuiiisudaionaisnay
F9USAUFUVAIN WORNITTUAUFUAIN
FENTNNFUNAADILALNFUAIUANNAITU
TUsunsy

nan1sIouifisuAadsnaniianay
FRUFATUAVNN NOANTTUAUFUNIN TN
NRuNAaBILaENaNAIUANNSITULUILATY

Wud1 AnaduRai1arNseuIIugua iy
AN inwen il vinwenislannu inwey
nsandula MinwenslUly wasweRnssuenu
HUNNVDINFUNARDIENNIINGUAIUANDYG
Hod1Agn19ads druAasnas1ainyzns
Y = | o a
wWnislauwansneianandlunisnei 2

M99 2 LWTHUTIBUARREAINTOUAUEUAIN NOANTIUAUEUNINTENINNGUNADIUGY

nauAUANTALTULUIUNTY

ALaBuNang
Auus NQUNAABY nquAduAy  df t  p-value
MeanxSD MeanzxSD

AusauIuguAlun T 8.34+4.04 0.20£2.49 57 -9.339 <.001°

NWEAILND 1.44+1.12 1.10+1.21 57 -1.144  257°
WAL 2.27+1.41 -0.43+1.13 57 -8.108 <.001°
inwznslaniy 1.55+1.05 0.16+0.46 57 6571 <.001°
inwrn1sinaula 0.86+1.18 -2.00+0.66 57 -4.260 <.001°
inwznsunluly 2.20+1.47 -0.43+085 57 -8.446 <.001°

NOANTIUAUAVAIN 0.54+0.45 0.53+1.01 57 -2383 .021°

‘Independent t-test, bf\/\arm—Whi’mey U test
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4. NMSWIEUgUAMULANANIYDY
Aeagszauinanalateiondssntinuas
asoeneion 8 Falus SEUINedUAT 1,
4 uaz 12 MulungunnaaiuasnguaIuAy

NANISLUSEULTIEUAINULANAI9UD
Aadsiuhmalaetivdaiwagems
penatios 8 Falua SEMINdUAVT 1, 4 uay 12

IngldadfnsilasigianunUsUTIUIaRen
wuuing (one-way repeated measure
ANOVA) nuin ngunaassiidiedsszsiu
dhmavanetimduniuarewnsegetion 8
Fluadmnuuansnstuegnalitodfynieana
(F =21.38, p<.001) Tukfazaianan

(1.22, 34.209 )
dhunguenualiuaneeil Aauandlunisnemn 3

A15797 3 NSUSHUEUANULANANIUBIANRAYSLAULIRNA U8 TINANAUILAL DINTBE LY

8 FILue SEnIdUAmN 1, 4 waz 12 Melungunaasiaznguaiuny

LaIANURUIUTIU SS df MS F p-value
naunAaes (n=29)
KIRN 6410.64 1.22 5247.16 21.38 <.001
mwmmmmﬁ'au 8392.023 34.209 245.319
NaNAUAN (N=30)
KIRN 474.42 1.23 383.94 A4z .56
AUARIALAREY 32453578 35834 905.657

p-value 0.05; SS = Sum Square; df = degree of freedom; MS = Mean Square;

a = Greenhouse-Geisser correction was used to reduce type error

HANITILATIENUUUTIEE (pairwise
comparisons) fE35 Bonferroni wuin Tung
vaassdlinadossRuiinialateindaanin
wavenseeation 8 Halue syveEUaniii 1,4

o w a

uay 12 anadegNiltudIAYNNEDs (p<.05)

TunndrananiiSoudiou drunguaiuaui
Aadszuimalaetmdniwagems
othatios 8 $3lu9 SeInedUn il 1, 4 uas
12 laupndnsfuluyndranaiIoudiou
sawanslunnsed 4

A5199 4 NMSEUSPUIBUAILLANFINYDIANRAYTELAULINNAUANSNIVANAUILALDINTOE 1LY

8 Tl sendne dUa v 1, 4 wag 12 MmelungdunaasuagngunIuAnTuaLiazdIIaT

dUavin 1

dUn9in 4

nau FUawiil 12 p-value®
Mean+SD MeanxSD Mean+SD 1-4 1-12 4-12
NANNARDY 149.07+£19.42 133.93+13.48 128.86+10.49 .001 <.001 .005
(n=29)
NaNAIUAY 150.63+2.69 146.23+6.82 145.40+2.37 1.00 23 1.00
(n=30)

P<0.05; a= Bonferroni Test
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5. pswWSeuisuanuwanavaRLadY
sefutimadaneiivdsentinuazanvnsagng
Hoo 8 dalus sendnedUa il 1, 4 uay 12
FENINNGUNABDIULATNGUATUAN
Nan1sUSB B UAMULANFNSYaIANLRAL
seduthmavansfmdsntiuazemisegng
ow 8 Halue sEWIdUAT 1, 4 uay 12
laglgannnisitasginnulUsUsIuananig

WU (two-way repeated measure ANOVA)
WU AadesesuThmalmethmdseaiuay
91308 DY 8 TAlisiangunaaeLA
nNguAIUANIAUWANAIRE 1T TuE AN
adf (F=8.74, p=0.005) wabinuufdunus
FENINNAULALIZHLIAINTNAADY (F=2.45,
0>0.05) Fauandlumissd 5

AN51990 5 NSUSHUIZUAIILLANANNYBIANRAYSLAULNANAUANSTINANALNLAL D1 T8 9B

8 TG FENINEUAMN 1, 4 uae 12 SENINNFUNAABILAENGUAIUAY

LaIAuLUIUTIU SS df MS F° p-value
ma‘luﬂaq':u (Time) 5228.716 1.593 3282.179 1.297 .003
ANHARIALATEY 40845.60 87.30 467.86
5¥M39NgY (Group) 4543.85 1 4543.85 8.74 .005
AR IALAREY 29621.10 57 519.66
melunguseninangy
(Time*Group) 1756.96 1.59 1102.88 2.45 .100
AUAIALAREY 40845.60 87.30 467.86

p-value 0.05; SS = Sum Square; df = degree of freedom; MS = Mean Square;

b = Huynh-Feldt was used to reduce type error

I o ¥ x

Han1siUTeuigUsEAUEIAIaUaln
FENINNFUNAADILALNRUAIUAN NBUTY
lUsunsungunnassuaznguaIuANise Ay

v W

Prmravatedlldwnnmdienuy Aneundasu

%

LUIUATUNGUNARBILAENFUAIUANTITEAY

1% 1% '

WmaUateiiianaseeesieLileiaaainguus
galiunneneiuludUavil 4 usinunuwan
Aesgninanguegalideddgynisatialuge

AUV 12 AakAnIlUANT19N 6

AN5199 6 NMSLUTHUNEUAULANFVDIANRAYTLAULINNA U LINENAUILAL D1 TOENUDY

8 Tl ¥MINEUAIMT 1, 4 Uay 12 SenINNaUNAaBILaEnNauAIuAY

NAUNAABY  NANAIUAN Mean
Fun i (n=29) (n=30) Difference  Std. Error p-value®
Mean+SD Mean+SD
FUnvidl 1 149.07+19.42 150.63+2.69 -1.56 4.479 128
&Unvidl 4 133.93+£13.48 146.23+6.82 -12.30 1.366 .100
&Unvid 12 128.86+10.49 145.40+2.37 -16.53 3.085 <0.001

p-value 0.05; b=Adjustment for multiple comparisons: Bonferroni.

o A
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