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Abstract

This randomized controlled trial aimed to examine the effectiveness of a physical
activity promotion program using a pedometer on physical activity levels and blood glucose
control among patients with type 2 diabetes at Sichon Hospital, Sichon District, Nakhon Si
Thammarat Province. The sample consisted of 70 patients with type 2 diabetes mellitus
attending the diabetes clinic. Participants were randomly assigned into an experimental
group and a control group, with 35 participants in each group. The experimental group
received a physical activity promotion program combined with pedometer use, counseling,
and continuous follow-up for 12 weeks, whereas the control group received usual care. The
research instruments were validated by three experts for content validity, and the
questionnaire demonstrated a reliability coefficient of .82. Data were analyzed using
descriptive statistics, paired sample t-test, and repeated-measures ANOVA.

The results revealed that, after the intervention, the experimental group showed
significantly increased physical activity behavior, with the average daily step count increasing
from 5,277.20 steps to 10,396.37 steps, which was significantly higher than that of the control
group (p < .05). In addition, the experimental group demonstrated statistically significant
reductions in body weight, body mass index (BMI), glycated hemoglobin (HbA1c), fasting blood
sugar (FBS), and low-density lipoprotein (LDL) levels (p < .05).

In conclusion, the physical activity promotion program was effective in improving
physical activity behaviors and clinical outcomes among patients with type 2 diabetes
mellitus.

Keywords: Physical Activity Promotion Program, Pedometer, Blood Glucose,

Patients with Type 2 Diabetes
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wui nquiegsdnlnglliguyni Tnedadruvesiiiguynilungumaass waznguenunu e

TndlAesiu (Govaz 37.1 wag 34.3 muaau) waglunuanuusna1dlunsedia (o = .803) #1597 3

a v Y] ' 1 °
137190 3 %@Haﬂ'ﬂﬂmaﬂﬂq&l%ﬂaaq LASNRUAIUAN AUIU 70 978

Y nauNAaBY (N=35) nEuAIUAN (n=35)
UYaya p-value
N n (3o9az) n (3o9az)
27 (T‘J), mean + SD 56.72 = 5.77 57.68 + 5.41 .449°
G 811°
P8 16 (45.71) 17 (48.57)
i 19 (54.29) 18 (51.43)
STAUASANEN 416°
Uszaufne 10 (28.57) 7 (20.00)
seufnwnounu 9 (25.71) 9 (25.71)
senAnwInaulaly se Ui, 8 (22.86) 6 (17.14)
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A51971 3 Foyahluvesnguviaaed LagnguAuAN $1U 70 518 ()
Y nauNAaBs (n=35) nauAuAN (n=35)
vaya > > p-value
n (508a%) n (509a%)
Uaa. 3(8.57) 9 (25.71)
szaulsyns 5(14.29) 4(11.43)
DTN 356"
Taifon@n/Aneu 2 (5.71) 8 (22.86)
NIEIU/ANUATNT 15 (42.86) 11(31.43)
191909R9NT 4(11.43) 4(11.43)
FU919 9 (25.71) 8 (22.86)
Fus1vne 5(14.29) 4(11.43)
Tsauseasdun 056°
Taigl 13 (37.14) 21 (60.00)
il 22 (62.86) 14 (40.00)
IS 231°
Auen 19 (54.29) 14 (40.00)
anen 16 (45.71) 21 (60.00)
nMsguyv .803°
laigu 22 (62.86) 23 (65.71)
qu 13 (37.14) 12 (34.29)

Statistical use: a=Independent t-test, b= Chi-square test

'
a

TIUIUNWAURALVDINAUNAABY haznauaIuay Tug19nousulUsuNTULaENaINITHN

TsunsuludUnnin 1, 4, 8 uag 12 nuinewsulusunsy Naesnguiidviuiiueislndifes

'
a1 =

fiu Tnengumaass JAade 5,277.20 + 599.66 AN uaznguAIuAL fldede 5,279.14 + 725.03
fnn ndsmsdlusungy wuiisuudiduedevendunaaes stuegsdeiiomiusseziom
910 6,515.83 + 646.78 {12 Tuduawidl 1 18w 7,905.31 = 689.69 AaludUansifl 4, 9,091.83 +
783.50 f12 TudUnn9ifl 8 uay 10,396.37 + 804.37 Ay TudUawiil 12 vauzdinguaduay d9mnu
Aupuadsfuduluseduiianii Tnefiaedswiniu 5,572.00 + 769.56, 6,057.00 + 885.98,
6,475.51 + 819.37 Uag 6,639.77 + 922.41 17 mud iy uasiilevnaTeuiieuaadesening
naunud valusdazduniv ﬁmaﬁaﬁwuauﬁnlﬁuﬁLﬁmmﬂﬁﬁuaéwqﬁﬁaﬁﬁmmaaaa (F=716.45,
p < .001) uanslifuindnuiifuinnsudsuwlamugisnailaesy WevhnswSeuiiou
Fnuiifuedsseinganaioudulusunsuuazndanisdlusunsunglungumaaes wuiy
ﬁi’mauﬁnLﬁuLﬁm%uasi'mﬁﬁf&éf’]é’tgmqaamunmmL';amé’qmm’fﬂﬂﬁl,l,ﬂm (p <.001)
uENIINIANUIINGuNAALY LazNguAIUAL (Group) finaseduruinufusgiideddty
Nadf (F=127.29, p < .001) waznuufdunussenineaaiwaznay (Time x Group) 8814l
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WedAeyn1adf (F=224.25, p < .001) asfiouliniuinguuuunisildsuiuaivesdiuiuinniu

ANUTEELNAWANANTUTENINNGUNAGDY UAZNGUATUAN FIANT1NT 4

M1519% 4 WIguNguANRAE YR IUIUMIAY AeularndIn1TdIlusuNTy SEninengunaaes

WAZNRUAIUAL
. . - ngunAasy (n=35) nguAUAY (n=35)
UIUNAU
mean + SD. mean * SD.
AU USHATY 5,277.20 + 599.66 5,279.14 + 725.03
PARUUSHNTU

FUavin 1
&Uavin 4
#Uanvin 8

v 12

6,515.83 + 646.78
7,905.31 + 689.69
9,091.83 + 783.50
10,396.37 + 804.37

5,572.00 + 769.56
6,057.00 + 885.98
6,475.51 + 819.37
6,639.77 + 922.41

Repeated-measures ANOVA effects

Time F(2.87, 195.33) = 716.45 p <.001*
Group F(1, 68) = 127.29 p < .001*
Time x Group F(2.87, 195.33) = 224.25 p < .001*

*Statistically significant at Q < .05, statistical use: Repeated ANOVA. Greenhouse-Geisser

correction was applied when the assumption of sphericity was violated.

A1MSUNISLUS UL BUA LA 8URIUINUNAL AYTUIANTY ANUAULATAR WAZAINIY

LY

HosUfiin1g neusazndinmadilusunsunielunduneass wuimdsnadilusunsy dhaing
\Avanadnn 7031 + 12.72 Alansu Wu 66.67 + 12.74 Alandy Faleuuandnseeaifodfny
N9End (p < .001) kagA1 BMI \Auanasn 28.79 + 6.18 1u 27.29 + 6.12 kg/m? (p <.001)
dnluguenuiulain nulieenudulaindiuuedsanaain 143.52 + 15.80 mmHg «Ju
139.59 + 18.78 mmHg ag13lsinu AnuLAna1essnalifsseauled Ayneads (o = .276)
snuzfianudulafindiansaduanadntiosain 80.03 + 8.30 mmHg 8 79.34 = 11.03 mmHg

a vua 1

Inglunuanuuanaeg19itedAyn19ads (p = .652) @15UAIMIIUJURNTS WUIIAT
HbALC AvanaaIn 8.98 = 1.19% «Ju 7.13 + 1.36% Tsflaruunndnsegiefituddnymnieada
(b < .001) szFuimaludenvarenemnsiadeanasain 182.46 + 53.61 me/dL 1Ju 148.50 +
38.44 me/dL (p < .001) #in Creatinine wagLfiadwdniiosan .80 + 0.20 me/dL 1w 0.87 +
0.20 me/dL Fsfiauunnsnsegafiteddmieada (o = .018) wagsesu LDL Cholesterol tade
anaan 122.14 + 24.24 me/dL 10U 87.33 + 25.37 mg/dL (p <.001)
TudweinsiIsuiisuaadsvesifadonsadinvdnmadilusunsussninangunaaos

WaENAUAIUAN NUIMAINMTNUTUNITUNGUNAREY A1 Diastolic BP igininguauay ag1ail
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WodAVNanaA (79.3¢ + 11.03 mmHg Wguiu 85.18 + 8.83 mmHg; p = .017) hazluauAIvnig
veaUfURn1s wuingunaaea fid1 HoAIC wasmninngumunn egiitedfyniseda (7.13
1.36% LiwUAU 8.95 + 1.33%; p < .001) syduThanaludonvarenomsiaswiniu 14850 + 38.44
me/dL lungumnaes waz 191.86 + 62.41 mg/dL Tungueuax (p = .001) A1 Creatinine lnABWinAy
0.87 + 0.20 mg/dL uaz 1.06 = 0.28 mg/dL auSIU (p = .002) uazszdiu LDL Cholesterol 1nde
Winfu 87.33 + 25.37 me/dL Tunga nasmnaes way 123.40 + 32.14 me/dL Tungumuay Fausnsng
AuogltudAyNEnn (p < 001) luvaugitimdnga sudiunane uasAn Systolic BP wdsnsidh

Tsunsu Tdnuanuuansslumeadifiseninangunaaes uagnguaiuay (p > .05) fm15199 5

M157991 5 WiguiguaAefsvesiinin, Aviinianie kasnan1snsanisviesljURns neulay

MAINTINUTUNTN FENTNNGUNARDI haTNFUAIUAY

naunNaaey (n=35)

nauAuAYN (n=35)

%’aga p-value
mean + SD. mean + SD.

1nin (kg)

noulUsuATY 70.31 + 12.72 71.19 + 9.68 746

naalUsnTy 66.67 + 12.74 71.01 + 9.56 112
BMI (kg/m2)

noulUILNTY 28.79 + 6.18 28.96 + 6.37 907

nau TNy 27.29 + 6.12 28.89 + 6.32 286
Systolic BP (mmHg)

noulUsuATY 143.52 + 15.80 142.89 + 12.78 857

S STRISUETaEEY 139.59 + 18.78 142.06 + 15.22 548
Diastolic BP (mmHg)

noulUILNTY 80.03 + 8.30 81.40 + 8.58 499

nau U TNy 79.34 + 11.03 85.18 + 8.83 017%
HbA1C (%)

noWlUSIATY 8.98 + 1.19 9.12 + 1.35 647

nau U TNy 7.13 + 1.36 8.95 + 1.33 < .001*
FBS (mg/dL)

noulUILATY 182.46 + 53.61 196.68 + 48.90 250

At lUsuATY 148.50 + 38.44 191.86 + 62.41 .001*
Cr (mg/dL)

noulUsuATY 0.80 + 0.20 0.80 + 0.20 948

naug U NI 0.87 + 0.20 1.06 + 0.28 .002%
LDL (mg/dL)

noulUTLATY 122.14 + 24.24 127.47 + 28.52 403

At lUuATY 87.33 + 25.37 123.40 + 32.14 < .001*
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anUsea
As@EnwIAsItnansliiiiugi Tswnsudaasuianssuntenmelasldiesestuniisiudunis

'
U 3 a

ARRIUNIINTAN aunsaLiuduAIANLazUSUUTINaEnENeRdtnlug s viuiledl 2

[ =

I¥eehaiituddey Feiluseiuiiunaulasl.

1. mafisduresianssuinmeedisdaiiios sanisAnwmuiinguneassdisinud by
diduegwiailosauisiuanifl 12 aenndaafunsdinwves de Oliverra et al. (2024) flswyinis
TigunsaituimaeliithefamuuasauauUiinafanssmieniegldieiu msfgaediusiu
faiifisduuumidauinudussinsgdudauin (Positive Reinforcement) fivilsiinenudia
welawaresnsatmnefigaduluiudaly uenaind nisiamuiBouyslnsdwidsdidnddnflu
nsnsEulazLaSINds (Empowerment) TiUheamaiinssuldveiles Geaonadasiu Alothman
et al. (2017) finudseduAnssumameasifistuegraiulddadiefinisligunsaisamtunsli
AUINW

2. nawonsmuemsEAuinauazlviuluien nsfidn HbAIC veandunaansanadesned]
Sodfyaniesar 8.98 widedosay 7.13 avveuliiiiuinfenssumaneiiiuiudwalnensse
nswmaea Wesnndmideinglaalulfidundsnuuasiuanulinoduydu wa
nsAnuiaenndesiuanidees de Oliveira et al. (2024) finuinisliedesiuimdisansedu
HbALC wazanlasndwslsdlaagefiusz@ninim og9lsiniy nan15An11895991199 1911338
99 Baskerville et al. (2017) finumsiisturesianssumemeurlinunisudsundamosszdy
HbALC pgafitfudfey Fvonadurauananududuredddsunsulunmsnuaseidndnsinay
waeslnddauazmaiindwudmuuududdutu

3. wasteduilnaneuaznisaunuivin nquneaesiitwindanazea1 BMI anaseg1adl
Jedfny Aenndesiun1sfinwIves Rittidet and Phattama (2020) finuinnslitadeiasuegnaunind
fuimanelingudmnedinginssunseensidimeftunasiviiinanianas maadoulminame
fifsAuanmafuludiaussriuhefumsaragmdsnu (Total Energy Expenditure) Saifiy
naaddglunsianistsaruvulussezend

a. fedunaienturaruiladiowasela (Creatinine) wlimanudulainsauy (Systolic
BP) Tunguvmaassazanas uwiddlifsssdufodidynuadfdofisusunguaiuay Feonadedld
srornalunmsfnnunafiuiunit 12 §Uai dwiuen Creatinine fiududntioslungunaans
(310 0.80 +Ju 0.87 mg/dL) ulaziinnuunna1aneada uiA1Ainadeglunaeiunfvenis
yhamatls FenaRannmagadeihsswieontidinmerienadsuuamesnandie

TnwagulusunsudaaiuAanssumenelagliia3ssfuimsmdunisiamuniadnsdny

FrgligUreiumnueiiag 2 induuiniueiedudy 10,396 Maseiusdadiuddny dawa

1%
[y

Tiszaudnnadazau (HbA1c) anadannsesay 8.98 as 7.13 W3aNNatIeantnun fytulanie
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warluduan (LDL) legnaiusednsnin Jaduuinnssuiiquasazasiluussyndldlundiinlse

SeFaitensguanigagedstiy

n1sinan1sIdglule

1. gumsufuinenisnervianazasisagy nan1siseaunsatlulddunuanisly
msdnlusunsudaasuAanssmanelagliiniestufnsmiunsiimuugiuassfnn e
sawios itauiiusyAuAanssumameuazdisnuaussiuinaludenvesfiiemiuyiad 2
TupGlnUIMIURAEMLIBUTNMTAVAINTZA U

2. pumsdaasuavnmwaznstesiunizunsndeu WWsunsudaasufanssumeanie
Tneldipseatufinaunsavieliguasumndad 2 finginssumsesnidsneedsaiaye
dwalimsmuauszduimaludenitu anaudswionininnszunsndeuainlzauivay
wazdaaSununmAInvasUigluszeven

3. AUNITUTMISIANTUINITFUAM Mdguassaguaninsadmansidelulilunis

a d'

MaHUkasRALIlUsUNSHALESNgUAMRTAU W Tduiy wasminsauiuUTuNTe YNy

[N
aaa U o

TN UNUNYUUNVTDNUNNLNSNYINTINNG

v a o gj 1
Farduauuzlun1sidensesaly
1. pasinsAnwAnmuraluszezend W 6 Wweu w3e 1 U iedsudiuigUiedinsinm
o a A a X v oA ~ )
sgaufanssuMaMeninIulaseilaaiedandsanauluswnsy
2. ArsiimsAnwuiainiigafvussgalanseladeiidwalid Ursuieselaaiuisauiy

Juimlanudmuny iethunimulusunsulimangauiuyanaunay

References

Alothman, S., Yahya, A, Rucker, J., & Kluding, P. M. (2017). Effectiveness of interventions for
promoting objectively measured physical activity of adults with type 2 diabetes: A
systematic review. Journal of Physical Activity and Health, 14(5), 408-415.
https://doi.org/10.1123/jpah.2016-0528

Amanat, S., Ghahri, S., Dianatinasab, A., Fararouei, M., & Dianatinasab, M. (2020). Exercise
and type 2 diabetes. In Advances in Experimental Medicine and Biology (Vol.1228,
pp. 91-105). Springer. https://doi.org/10.1007/978-981-15-1792-1 6

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.
Psychological Review, 84(2), 191-215. https://doi.org/10.1037/0033-295X.84.2.191

?‘Jﬁ 9 aﬁuﬁ 1 4n31AY - ﬁquwu 2569 ISSN 2822-034X (Online)

Vol. 9 No.1 January - June 2026 1SSN 2822-034X (Online)
14/16


https://doi.org/10.1037/0033-295X.84.2.191

15/16

NIATIVYUATUIANTIUN VNN
e€280535

Journal of Health Research and Innovation

Baskerville, R., Ricci-Cabello, I., Roberts, N., & Farmer, A. (2017). Impact of accelerometer
and pedometer use on physical activity and glycemic control in people with type 2
diabetes: A systematic review and meta-analysis. Diabetic Medicine, 34(5), 612-620.
https://doi.org/10.1111/dme.13331

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159.
https://doi.org/10.1037/0033-2909.112.1.155

de Oliveira, V. L. P., de Paula, T. P, & Viana, L. V. (2024). Pedometer- and accelerometer-
based physical activity interventions in type 2 diabetes: A systematic review and
meta-analysis. Nutrition, Metabolism and Cardiovascular Diseases, 34(3), 548-558.
https://doi.org/10.1016/j.numecd.2023.11.017

Department of Disease Control, Non-Communicable Diseases Division. (2024). NCD Clinic
Plus operational guidelines 2024. Ministry of Public Health.

ElSayed, N. A, Aleppo, G., Aroda, V. R., Bannuru, R. R, Brown, F. M., Bruemmer, D., Collins,
B. S, Gaslia, J. L., Hilliard, M. E., Isaacs, D., Johnson, E. L., Kahan, S., Khunti, K., Leon,
J,, Lyons, S. K, Perry, M. L., Prahalad, P., Pratley, R. E., Seley, J. J., ... American
Diabetes Association. (2023). Prevention or delay of diabetes and associated
comorbidities: Standards of care in diabetes-2023. Diabetes Care, 46(Suppl. 1), S41-
S48. https://doi.org/10.2337/dc23-S003

Feig, E. H., Harnedy, L. E., Celano, C. M., & Huffman, J. C. (2021). Increase in daily steps
during the early phase of a physical activity intervention for type 2 diabetes as a
predictor of intervention outcome. International Journal of Behavioral Medicine,
28(6), 834-839. https://doi.org/10.1007/512529-021-09966-0

Jiaramas, N., & Sempuch, T. (2021). Validity of low-cost smartwatches for measuring
physical activity. Thai Journal of Public Health, 51(2), 140-148.

Larsson, K., Rossen, J., Norman, A., Johansson, U. B., & Hagstromer, M. (2024). Predictors
associated with an increase in daily steps among people with prediabetes or type 2
diabetes participating in a two-year pedometer intervention. BMC Public Health,
24(1), Article 1290. https://doi.org/10.1186/512889-024-18766-6

Orem, D. E. (2001). Nursing: Concepts of practice (6th ed.). Mosby Yearbook.

Pachan, T., Suwannaphan, K., Anarat, B., & Thalakhon, N. (2022). Factors associated with
glycaemic control among patients with type 2 diabetes in Tha Bo District, Nong Khai
Province. Journal of Regional Health Promotion Center 9, 16(1), 285-298.

?‘Jﬁ 9 aﬁuﬁ 1 Un31AY - ﬁquwu 2569 ISSN 2822-034X (Online)
Vol. 9 No.1 January - June 2026 1SSN 2822-034X (Online)


https://doi.org/10.2337/dc23-S003

NIATIVYUATUIANTIUN VNN
e€280535

Journal of Health Research and Innovation

Rittidet, D., & Phattama, J. P. (2020). Effects of a PRECEDE-PROCEED model-based program
on health behavior modification among overweight employees in workplaces in
Rayong Province. Journal of the Nursing Division, 47(3), 39-56.

Tiyavisutthi, C., Chaisa, P., & Wanchai, A. (2018). Exercise for glycaemic control among
patients with type 2 diabetes in Thailand: A systematic review. Journal of Nursing,
Public Health and Education, 19(2), 39-48.

Wilson, V. (2023). An overview of complications associated with type 1 and type 2
diabetes. Nursing Standard, 38(7), 77-82. https://doi.org/10.7748/ns.2023.e11933

U1 9 aliufl 1 uns1a - Tquieu 2569 ISSN 2822-034X (Online)

Vol. 9 No.1 January - June 2026 1SSN 2822-034X (Online)
16/16



