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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 (%) AY (%)
Gender
Male 7 (31.82) 14 (30.43) .908°
Female 15 (68.18) 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) 9572
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 (519)

characteristics intervention control p-value
(n=22) (n=46)
AU (%) 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 HbA1lc baseline HbA1lc endline Estimate effect F p-value
(95%ClI) (95%CI) (95%CI)
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)
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