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Abstract
Background: For decades, exercise has been considered a cornerstone of diabetes managements, along with
diet and medication. Many studies have shown that regular physical activity improves quality of life, reduces
the risk of mortality from all causes, and is particularly advantageous in subjects with impaired glucose
tolerance or type 2 diabetes mellitus. However, high-quality evidence and basic data on the importance of
exercise and physical fitness in Korean diabetic patients were lacking until recent years.

Method: This study included 240 diabetic patients (122 men, 118 women) recruited from 6 diabetic centers
in Korea. To measure step length and walking velocity at normal walking speed, we made the patient walk
12 meter at normal speed. The patients wore the pedometer for 7 days and we got the equation between
the walking steps per day and calorie expenditure for 7 days. From the equation, we calculated appropriate
steps, distance and duration of walking in type 2 diabetic patients as exercise program

Results: In men, the walking velocity was 4.4 * 0.6 km/h and step length was 67.6 + 7.3 cm at normal
walking speed. In women, the walking velocity was 4.0 £ 0.6 km/h and step length was 584 + 55 cm at
normal walking speed. The equation between kcal per week and steps per day was that kcal/week =
(steps/day) x 0.268 + 64.074 (R* = 0.854, P < 0.01) in men and kcal/week in women = (steps/ day) x 0.256
- 39.005 (R* = 0.890, P < 0.01). The steps/ day, walking distance and walking duration which correspond to
700 kcal/week was 2,373 steps/day, 21.9 minutes and 1,604 meter in men, and 2,887 steps/day, 25.3 minutes
and 1,690 meter in women at normal walking speed.

Conclusion: To exert at least 700 kcal/week with exercise, it is recommended that type 2 diabetic patients
walk at least 25 minutes/day or 1,700 meter/day or 2,500 steps/day in men and 30 minutes/day or 1,800
meter/day or 3,000 steps/day in women at normal walking speed. (J Kor Diabetes Assoc 31:157~162, 2007)
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Table 1. General characteristics of the subjects

Male Female Total
N 122 118 240
Age (years) 569 + 11.3 575 £ 9.8 572 + 10.6
Duration of DM (years) 93 + 63 9.1 £ 69 92 + 6.6
Height (cm) 167.7 = 6.2 160.0 + 5.3 162.5 + 7.9
Weight (kg) 68.7 = 9.0 60.9 = 8.7 649 = 9.7
SBP (mmHg) 129.8 + 14.5 126.7 + 14.3 1282 = 14.4
DBP (mmHg) 79.0 = 7.8 783 £ 9.7 78.7 + 8.8
HbAlc (%) 75 £ 1.3 76 £ 14 75 + 14
FBS (mg/dL) 159.6 + 49.6 1444 + 43.0 152.2 = 47.0
Creatinine (mg/dL) 1.0 £ 02 09 + 09 1.0 £ 0.7
Total cholesterol (mg/dL) 175.7 + 30.7 182.8 + 35.3 179.2 + 332
Triglyceride (mg/dL) 144.6 + 76.2 1353 + 64.3 140.0 = 70.6

Data was expressed as mean + SD.

DBP, diastolic blood pressure; DM, diabetes mellitus; FBS, fasting blood sugar; SBP, systolic blood pressure.
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Table 2. The average step length and walking velocity in men and women with type 2 diabetes
Gender N Walking speed Velocity (km/h) Step length (cm)
Male 122 slow 3.1 £ 0.8 58.1 £ 75
normal 44 + 0.6 67.6 + 7.3
fast 5.7 £ 09 78.1 £ 9.2
Female 118 slow 29 = 0.7 525 £ 6.1
normal 40 = 0.6 584 + 54
fast 5.1 £ 0.7 65.6 + 6.6
Data was expressed as mean * SD.
Table 3. Step length by age and height in men and women with type 2 diabetes
Age (yrs)
) < 40 40 < <50 50 < < 60 60 < <70 > 170
Height (cm)
< 150 M 56.6 £ 9.3
F 59.1 + 3.0 506 + 24 56.8 + 3.3 573 £ 13.2
150 < < 160 M 643 + 6.1 61.7 + 4.1 60.6 = 0.0
F 633 + 33 60.2 + 39 59.7 + 4.6 558 + 40 555 £ 6.7
160 < < 170 M 632 + 0.0 712 + 64 67.1 + 84 654 + 7.1 642 + 8.7
F 70.6 = 0.0 644 + 45 59.6 + 49 564 + 5.1 550 + 7.2
170 < < 180 M 750 £ 0.0 715 + 6.0 69.8 + 7.3 67.5 £ 59 642 + 6.8
F 66.7 = 0.0
> 180 M 632 + 0.0 75.1 + 0.0 649 + 0.0 77.4 + 0.0
(Sl cm)
Data was expressed as mean * SD.
M, male; F, female.
Table 4. Walking velocity by age and height in men and women with type 2 diabetes
Age (yrs)
. < 40 40 < <50 50 < < 60 60 < <70 > 170
Height (cm)
< 150 M 3.7 £ 0.7
F 43 £ 10 35 £ 04 38 £ 04 38 + 1.5
150 < < 160 M 47 £ 0.7 42 + 04 3.8 £ 0.0
F 45 + 0.6 45 +£ 03 41 + 04 3.7 £ 0.6 32 £ 0.6
160 < < 170 M 38 +00 4.7 £ 0.6 43 £ 0.7 42 + 0.6 4.1 £ 0.8
F 5.1 £ 0.0 45 + 05 41 £ 05 40 £ 0.7 3.6 £ 1.0
170 < < 180 M 5004 48 £ 0.6 44 £ 05 44 = 0.5 39 £ 0.8
F 43 £ 0.0
> 180 M 42 = 0.0 43 £ 00 3.7 £ 0.0 48 £ 0.0
(H$1: km/h)

Data was expressed as mean * SD.
M, male; F, female.
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Fig. 1. The relation between kcal/week and steps/day in men (A) and women (B).
In men, kcal/week = (steps/day) x 0.268 + 64.074 (R2 = 0.854, P < 0.01), in women kcal/week = (steps/day) x 0.256

- 39.005 (R* = 0.890, P < 0.01).
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