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Effectiveness of cumulative glycemic control in T2DM patients who walk for
moderate intensity aerobics exercise by using smart watch at Powai Primary Care

Unit, Surat Thani Province

Bunyapond Jeamtaweebun M.D.
Department of Social Medicine, Surat Thani Hospital

Abstract

Background: Current treatment guidelines for T2DM focus on educating patients and
building self-care skills alongside medication. Researchers have chosen to incorporate smartwatch
to increase physical activity, aiming to improve diabetes management outcomes.

Objective: This study investigated the outcomes and compared glycemic control in T2DM
patients not using insulin, who engaged in moderate-intensity aerobic exercise using a smartwatch,
before and after a 12-week trial at Powai Primary Care Unit, Surat Thani.

Methods: This quasi-experimental study was conducted from November 1, 2023, to March
30, 2024, with 73 participants attending a diabetes clinic at Powai primary care unit, Surat Thani.
Participants, aged 40-75 years, were diagnosed with T2DM not using insulin. Their HbAlc levels
ranged from 6.5-10 mg%, or less than 6.5 mg% while on oral diabetes medication. The participants
were divided into two groups: the experimental group, which used a smartwatch to track steps and
perform moderate-intensity aerobic exercise, and the control group, which did not use a
smartwatch and maintained their usual lifestyle. Results were assessed after 12 weeks.

Result: A total of 68 participants completed the 12-week study. In the experimental group,
consisting of 22 participants, the average levels of HbAlc, weight, and waist circumference
significantly decreased by 0.38 mg%, 1.11 kg, and 1.05 cm, respectively. In contrast, in the control
group of 46 participants, the average levels of HbAlc, weight, and waist circumference increased,
but without statistical significance. When comparing between groups, the average HbAlc levels
were significantly different, with the experimental group showing a lower average HbAlc level than
the control group by 1.87 mg%. (95% Cl = -0.07 to 2.34, F = 55.79).

Conclusion: Moderate-intensity aerobic exercise using smartwatch to track steps
significantly reduces HbAlc levels in T2DM patients not using insulin, compared to a control group
instructed to maintain their usual lifestyle.

Keywords: Type 2 diabetes mellitus patients, Smartwatch, Pedometer, Moderate-intensity
aerobics exercise, HbAlc
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Table 1 Demographic and clinical characteristics by group
Intervention Control
characteristics (n=22) (n=46) p-value
AU (%) AU (%)
Gender
Male 7 (31.82) 14 (30.43) .908°
Female 15 32 (69.57)
Age (years)
40-49 5 (22.73) 7 (15.22)
50-59 7 (31.82) 15 (32.61)
60-69 8 (36.36) 20 (43.47)
>70 2 (9.09) 4 (8.70)
Mean (SD) 57.68 (10.14) 59.04 (8.29) 558"
Underlying disease
Essential Hypertension 11 (50.00) 27 (58.70) .499°
Dyslipidemia 21 (95.45) 30 (65.22) .007°
Other (CVD, stroke, gout) 2 (9.09) 4 (8.70) 957°
Duration of diabetes (years)
1-5 9 (40.91) 7 (15.22) .019°
>5 13 (59.09) 39 (84.78)
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Table 1 Demographic and clinical characteristics by group (#9)

Intervention Control
characteristics p-value
(n=22) (n=46)
Ay (%) au - (%)
Body Mass Index (kg/m?)
<185 1 (4.55) 0 (0.00)
18.5-22.5 4 (18.18) 5 (10.87)
23-24.9 4 (18.18) 8 (17.39)
25-29.9 8 (36.36) 17 (36.96)
>30 5 (22.73) 16 (34.78)
Mean (SD) 27.97 (5.75) 27.93 (4.49) 976°
Wrist circumference (cm.)
<90 6 (27.3) 15 (32.6)
>90 16 (72.7) 31 (67.4)
Mean (SD) 94.41 (11.52) 95.41 (11.52)  .722°
Hemoglobin A1C (mg%)
<6.5 2 (9.09) 10 (21.74)
6.5-7.5 9 (40.91) 19 (41.30)
7.6-8.5 7 (31.82) 8 (17.39)
>8.5 4 (18.18) 9 (19.57)
Mean (SD) 7.53 (77) 7.31(1.12) 419°

@ chi square test; bindependent t-test; CVD, cardiovascular disease.
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Table 2 Comparison of glycemic control and metabolic profile baseline and endline in

intervention and control group.

Intervention Control p-value*
Parameters
n=22 n=46
HbA1C (mg%)
Baseline 7.53(.77) 7.31(1.12)
Endline 7.15(.89) 7.43(1.19) 327
p-value** .028 236
Body weight (kg.)
Baseline 73.36(18.96) 70.96(11.43)
Endline 72.25(18.09) 71.35(11.73) .805
p-value** .015 107
Wrist circumference (cm.)
Baseline 94.41(11.52) 95.41(10.51)
Endline 93.36(10.78) 95.63(10.74) 419
p-value** .009 .160

*P-values from the difference-in-differences analysis using independent t-test

**P-values from before-after comparison using paired t-test
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Table 3 Analysis of covariance of endline HbAlc of intervention and control group (ANCOVA)

Group HbAlc baseline HbAlc endline Estimate effect F p-value
(95%CI) (95%CI) (95%Cl)
Intervention 7.53 7.15
(7.18-7.87) (6.75-7.54) 1.87 55.79 .000
Control 7.31 7.43 (-.07-2.34)
(6.98-7.65) (7.07-7.78)

391500
N1598ANAINIYLUULBLTUATEAUUIU

a1 W & a ¢

1 a < I~
NANNLTUNTITEAULI NS 150 UNNABHAUAN nefu

a a

LLﬁadwawmmammw%aauﬁa (Insulin
resistance) F91duarmavdnvesnisiin
Tsawuwmuaiing 2 dady ieliiAnnisdesty
wazaIuANlIAuIIUlUTEEZE1Y WUINIINTT
Snunlsauimnuviinii2 ludagdudauusiil
AUglsalumueeniaeniguuukelsinsesiu
Ununanmugiunsuiuasunginssudugin
ABAUNIN
ognslsfinuilogiudslaifinsdududiual
Fadnssjadunisiiufanssun1eanennniing
U¥ungiingsudugiiudisazaiunsanlun
Lsmwnaula R Baskerville wazamig® Lavin
Systematic Review and Meta-Analysis f n 1
Uszansuanisliiniestiuinaifusenisaiun
suthmaludesvestheummusied 2 Tas
susmanNn 12 $1uidefeudd 2004 fs 2013
waUsINgI1 numaasinsiivAanssunianig
939 witanaazavludenuasfuduaanisll
uananafy luvaefinisAnudnvaziieituves
Ping Peng wavAmz1? §959usautanun 25
1Ty 90 4 grudeyaseulall ldud PubMed,

Cochrane Library, Web of Science g% Embase

80

Faud® 2000 f1 2024 nausngin naslainIos
Aamufanssuanusaantnaaranludonldass
(SMD, -0.14; 95% (I, -0.27 to -0.02; P = .02),
moderate statistical heterogeneity (P = .02, 2

= 48%). WBNINUTINUIPVLUIANYLATTOULD

=

lunqunaassanas TINAEAINTTUNIINELAY

1NNTUBYNNTHAAUNADTH wWiNadNSIEA19UY

o

=2

widenglad1n1s@nwrves Ping Peng tunns

awv o

[ o 1 1 o ¥
wnunITenudagiuunnnds dwalinsld
wissinnruianssunieniedlulugtdu

smartwatch Tuvgnn1sAnw1vad R. Baskerville

::4' %

l4a30eiiuin (pedometer) Ninun Faasasiiodl

'
[

Judsddguandiiiufmadnduaznszqunis
WiuRanssuneneldd © aenndesiunisfinu
Yof3e7ld smartwatch densiiueenidsnie
wuukelsUaseaulunanavesUisiumauein
i 2 ﬁiﬂ%@usgéu Fanudnansaanthanaaza
TudenaslaeegsilidodrAneans
nNsanwIeuiisunelungunaaes

NI UIUNAURALFDIUABDANITIVYLNINU

8,435 117 nuInAedsuInagzauludon

[
o o

YN LagIouULelanaeg 1l tyd 1Ay N19ad
Alidulanlddndudeaiuliing 10,000 Ase

JU @1U15ad9nas@ metabolic outcome Lo

www.tci-thaijo.org/index.php/Reg11Med)



NTATIVINTUNIELR 11

o = 9

UM 38 atiuf 4 Ussdnpaunanay- sunau 2567

[WuRpIiun13An®1u8e Ayorinde F Fayehun

. Theal.M.Kooiman?

'
a

nsldidesinauRanssudumaluladi
daHafAaN1ITANIIN ULV UIBLUININY
Tngianznsld smartwatch sioidugunsald
wlanlml draulawaziuadoniinisléiaiosdu
naulusne vlrnisiAueenniainiedl
Wmnedudaviidaeu nszdulmannimush
Mouaraudosmsivsymaumneiiadoly
290U smartwatch Ivarnvaisiviouasd
Uixﬁm%mwgaﬁmmﬂﬁmﬁu diewseuiisu
smartwatch 8%e Xiaomi band2 Al4lusudded
U smartwatch 8n 5 8%efideuldluriowmann
1o wn Apple Watch 2, Samsung Gear S3,
Jawbone Up3, Fitbit Surge Wa ¥ Huawei Talk
Band B3 wu31d Use@nnsainiazauliugn
galiumnaneiu? agrslsinnunudn Useangan
voan1sl¥gunsaidemaidonisldsvosdu
Wisuwisunun1sidlussezen lnedn1sfnen
adUayuve R Baskerville uazaniz ¥ uag
Claire L. Bentley wazamz ¥ 19uifeaiuauide
i Fnuihdufnvesndunnassiulduanas

Tu 2 daiaavinesin1side Fsdndudosmnas

v oA

nszuBu TR eHIles

muATeiasuldin naAusanmdenieg
wuuwelsUaszdudiunaslagly smartwatch
vosfftrsiumuviind 2 Alaliduyau arunso

N o o

ansgavinnaazauluidenaslaednilidodfgy

aa = = ) i A o 19
Meadd oS ulisuiunguaiuauiinualy
o a aa a ' 1 [ au o =
ALTUTINMINUNG usiod13lsinuauITeidsned
Tod1n MokA MIiruanguiiegaInnIsien

AMUALINAZAIN (convenience sampling) ¥i19Adl

www.tci-thaijo.org/index.php/Reg11Med)

unliiufingumaassazidugidlomaifiueenings
meldmmidmneuazdeidesauauniside was
nasinguatvauldldmuualiiinasld
smartwatch vilsldanunsaiSeuiiisunsam
AUFUNUSVRITIWIUATIAAUAUNTAIUANTEFY
ihmaluidonsewingunaassuasnguaiunls
Ualauauuy
1. Wien1svin3deasedely enalinguatuauld
smart watch tielvsiulalddnnguarunalaifng
FuRanssunenisegieuiade Snviadaanansn
Wisuieuskasmanuduiusveduiui i
funismuauszduiimaluidenszniiangy
NARBILAZNANAIUANL
2. vitemsuuldlugusu nsifusonfidsnieiuy
wolsasgauUunandlaglduniniduinidiasey
g msuirsumuiied 2 lalddugdy
flifidodiadiuieniesoniaiu fanudila
Tuiiianuaiiateramssandnie way
msldfunsnssduviefamiudussey sauvs
aadwanelnlqlvigUleidnaunuasinmeet
anaiiionTananisnuansedutanaazayly
HonTEYEe?
Gl

nsiiveanfdanieuuukelsdaseiulu
natalaeldurinidunnidiniezvesguae
wvnusied 2 Allddugdu awnsoantnia
azauludonatldodredveddynieads e
Wisuiisuiunguaruauiiivualsieuiuiie

AUUNG

81



Vol. 38 No.4 October-December 2024

Region 11 Medical Journal

LONEI591989

1. Magliano DJ BE. IDF Diabetes Atlas 2021
2021. Available from:
https://diabetesatlas.org/idfawp/
resourcefiles/2021/07/IDF _Atlas 10th Edition
_2021.pdf.

2. ﬂ’\ﬁ@ﬁ’]ﬁ]’]iﬁﬂ’]ﬂLLWVIEﬁ%ﬂ EBNNATAS. NI
dmeguamdszrvulvglasnisnsasamenda
7 6 4. 2562-2563. diinfiunisnusnsnila
WOUAR LY AZUNNYAIEAILTINYTUIATINBUR
UMINYABUANG; 2564. Available from:
https://kb.hsri.or.th/dspace/handle/11228/542
5.

3. wumenyURURdmSUlsAUIIY 2566.
UTENASLIDINTANN 9110 aunaNlsALUITIY
wisUsemealney, auaudeulsvoualszimalne;
2566. Available from:
https://drive.google.com/file/d/10AIDICyGsJY
Al-wTAxoOubyL YLIC7IG/view.

4. S0IAANTIDTOUNNERGIANINT 51982717,
WNSFIUNISIVAINTIAENTATUAYUNITIANTS
AULBY WA, 2565. MNTATUIMU TI55 atudil.
2566.

5. Neil-Sztramko SE, Gotay CC, Sabiston CM,
Demers PA, Campbell KC. Feasibility of a
telephone and web-based physical activity
intervention for women shift workers. Transl
Behav Med. 2017;7(2):268-76.

6. Shenoy S, Guglani R, Sandhu JS.
Effectiveness of an aerobic walking program
using heart rate monitor and pedometer on
the parameters of diabetes control in Asian
Indians with type 2 diabetes. Prim Care
Diabetes. 2010;4(1):41-5.

82

7.Xiaomi Usgmelve. Redmi Smart Band 2
[Internet]. 2024[cited 2024 Jan 5]. Available
from: https://www.mi.com/th/product/redmi-
smart-band-2/specs

8. American Diabetes Association Professional
Practice Committee; 3. Prevention or Delay of
Type 2 Diabetes and Associated
Comorbidities: Standards of Medical Care in
Diabetes—2022. Diabetes Care 1 January
2022; 45 (Supplement_1): S39-545.

9. Baskerville R, Ricci-Cabello I, Roberts N,
Farmer A. Impact of accelerometer and
pedometer use on physical activity and
glycaemic control in people with Type 2
diabetes. Diabet Med. 2017 May;34(5):612-
620.

10. Peng P, Zhang N, Huang J, Jiao X, Shen Y.
Effectiveness of Wearable Activity Monitors
on Metabolic Outcomes in Patients With Type
2 Diabetes. Endocr Pract. 2023 May;29(5):368-
378.

11. Fayehun AF, Olowookere OO, Ogunbode
AM, Adetunji AA, Esan A. Walking prescription
of 10 000 steps per day in patients with type
2 diabetes mellitus. Br J Gen Pract. 2018
Feb;68(667):€139-e145.

12. Kooiman TJM, de Groot M, Hoogenberg K,
Krijnen WP, van der Schans CP, Kooy A. Self-
tracking of Physical Activity in People with
Type 2 Diabetes. Comput Inform Nurs. 2018
Jul;36(7):340-349.

13. Xie J, Wen D, Liang L, Jia Y, Gao L, Lei J.
Evaluating the Validity of Current Mainstream

Wearable Devices in Fitness Tracking Under

www.tci-thaijo.org/index.php/Reg11Med)



NINTIVINTUNNEGUH 11 U 38 atiun 4 Ussdnpaunanny- sunau 2567

Various Physical Activities. JMIR Mhealth
Uhealth. 2018 Apr 12;6(4):e94.

14. Bentley CL, Otesile O, Bacigalupo R, Elliott
J, Noble H, Hawley MS, Williams EA, Cudd P.
Feasibility study of portable technology for
weight loss and HbAlc control in type 2
diabetes. BMC Med Inform Decis Mak. 2016
Jul 15;16:92.

www.tci-thaijo.org/index.php/Reg11Med) 83



