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Abstract
Background: Combination fitness regimens (including aerobic and resistance exercises) are effective for
improving cardio-respiratory fitness, reducing visceral fat and increasing insulin sensitivity in diabetic
patients. The combination exercise intensity that a patient is capable of is limited by his or her aerobic
capacity and one repetition maximum (1IRM). We investigated the relationships between 1RM, aerobic
exercise capacity and body mass index in patients with type 2 diabetes.

Methods: A total of 177 (men: 85, women: 92) diabetic subjects with HbAlc < 10% were enrolled. Muscle
strength and 1RM were assessed bychest press (upper body) and leg press (lower body). We assessed aerobic
capacity by VOymax and muscle mass by bioimpedance analysis.

Results: There was no correlation between 1IRM and VO;max in type 2 diabetic patients (upper: P = 0.122,
lower: P = 0.138 for men, and upper: P = 0.952, lower: P = 0.570 for women). However, IRM was
significantly correlated with muscle mass both in men and women (upper: r = 0.493, P < 0.001, r = 0.315,
P = 0.002 lower: r = 0.437 P < 0.001, r = 0.307, P =0.003, respectively). There was also a significant correlation
between 1RM and BMI. In obese male subjects with BMI > 25 kg/ mz, we observed a significant correlation
between muscle mass and BMI (r = 0.374, P = 0.032), but this correlation was not observed in women.
Conclusion: Clinicians treating Korean type 2 diabetic subjects should recommend resistance exercise to their
patients. In particular, obese women with diabetes may receive greater benefits by increasing muscle mass
through resistance exercises. (Korean Diabetes ] 33:511-517, 2009)
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vol g WAsla, HuldHsh 717k oA BE
frefgt AAPE sigdek gzl A r = 0.072. P = 0.531,
34 r = -0.006. P = 0.958; o3&k A r = -0.165, P = 0.122,
3R] r = -0.082. P = 0.446).

w3k 2oy} J3ldase] IAIE B4R Hoks ul,
AskAl BF I3k AL gigdekedAk 3A - = 0.001.
P =0.995, 5}A] r = -0.036. P = 0.736; 912k A r = 0.071,
P = 0523, 3}A] r = -0.105. P = 0.323) (Table 2).

Lol 5 HAsled, A2} g F =] dAE
BARIGE ), b 25 Reld 4RIt elgited
= 0.151. P = 0.122, 3}A] r = 0.164. P = 0.138;
oIz} AA r = -0.006, P =0.952, 3}A] r = -0.060. P =
0.570) (Table 3).

Men Women Total

(n = 85) (n = 92) n = 177)
Age (yr) 553 £ 79 574 £ 7.7 564 £ 79
Height (cm) 168.3 = 5.1 156.0 = 5.9 1619 * 8.3
Weight (cm) 69.2 + 10.1 59.7 £ 79 64.3 + 10.2
Diabetes Duration (yr) 8.0 + 6.1 93 + 72 8.7 £ 6.7
BMI (kg/mZ) 244 £ 29 245 £ 2.8 244 £ 29
HbAlc (%) 7.6 £ 1.1 77 £ 12 7.6 + 1.1
Total cholesterol (mg/dL) 179.0 + 43.8 1732 + 414 1759 * 425
Triglyceride (mg/dL) 162.4 = 130.3 1633 + 1264 1629 = 1279
HDL-C (mg/dL) 458 £ 9.1 476 £ 11.2 46.7 £ 10.3
LDL-C (mg/dL) 109.0 = 33.5 100.6 + 30.7 1045 + 32.2
Muscle mass (kg) 51.8 £ 6.7 389 + 4.6 45.1 + 8.6
Fat mass (kg) 157 £ 5.0 192 £ 5.0 175 £ 53
Body fat (%) 219 £ 53 314 £ 4.8 269 t 6.9
IRM_Upper (kg) 342 + 10.7 169 = 5.5 252 £ 12.0
IRM_lower (kg) 130.4 + 32.1 855 + 225 107.0 + 355
VO,max (mL/min/kg) 18.7 £ 5.3 16.6 £ 4.3 17.6 £ 49

Data are means = SD. BMI, body mass index; HbAlc, hemoglobin Alc; HDL, high-density lipoprotein cholesterol; LDL,
low-density lipoprotein cholesterol; 1RM, one repetition maximum.
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Table 2. Correlations between 1RM, diabetes duration and HbAlc

Gender IRM Diabetes duration HbAlc
r P r P
Men Upper -0.072 0.531 0.001 0.995
Lower -0.006 0.958 -0.036 0.736
Women Upper -0.165 0.122 0.071 0.523
Lower -0.082 0.446 -0.105 0.323
1IRM, one repetition maximum; HbAlc, hemoglobin Alc.
Table 3. Correlations between 1RM, aerobics capacity and BMI
VO-omax BMI
Gender IRM - P p P
Men Upper 0.151 0.122 0.468 < 0.001
Lower 0.164 0.138 0.415 < 0.001
Women Upper -0.006 0.952 0.279 0.007
Lower -0.060 0.570 0.295 0.005
BMI, body mass index; 1RM, one repetition maximum.
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Fig. 1. Correlations between IRM and muscle mass. A. Men.
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Fig. 2. Correlations between muscle mass and BMI. A. Men. B. Women. BMI, body mass index.
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