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Abstract
Background: It is difficult to improve muscle strength with only aerobic exercise training in type 2 diabetes
patients. Resistance training is effective for improving muscle mass, muscle strength and insulin sensitivity.
One repetition maxima (IRM), or the maximum amount of weight a subject can lift in a single repetition,
may be a useful unit for evaluating the results of resistance training in type 2 diabetic patients. This study
was aimed to assess baseline values for IRM in a sample of Korean type 2 diabetes mellitus patients that
are scaled for intensity and load of exercise, and to assess the relationship of 1RM to age.

Methods: A total of 266 (male: 95, female: 171) Korean patients with type 2 diabetes mellitus were included
in the study sample. Maximal muscle strength was assessed by measuring 1RM for each subject (KEISER,
Fresno, CA, USA). Two different exercises were used to measure 1RM: the chest press for the upper
extremities, and the leg press for the lower extremities.

Results: Both upper and lower values of 1RM decreased with age in men and women; upper 1RM: r =
-0.454, P < 0.001 in men, r = -0.480, P < 0.001 in women, lower 1RM: r = -0.569, P < 0.001 in men, and r
= -0.452, P < 0.001 in women. Values of 1RM significantly decreased in men only after the age of 70. In
women, values of 1RM continuously decreased after the age of 60.

Conclusion: The maximal muscle strength of individuals with type 2 diabetes decreases with age. We believe
that resistance training is especially beneficial for type 2 diabetes mellitus patients after the sixth decade of
life. (Korean Diabetes J 33:412-420, 2009)
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Table 1. The clinical characteristics of the subjects
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3. gl AHS0 mE Hcf =2

AR A T 2l ZHE vlasl] S8l 2y
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o Al 7 Hd <2 P+ 4705 £ 0.1%, 03 +
0.1% 33k BA] ZHellA FA1Q] 73-5- 40th~70th7EA] 90 *H
B2l (percentile)ol] dsl= vlE&S 2 0.72%, 0.72%,

Men Women Total

(N = 95) N = 171) (N = 266)
Age (years) 584 = 10.2 58.1 + 89 583 + 94
Duration of diabetes (years) 83 £ 7.8 93 + 8.6 87 + 172
BMI (kg/m’) 242 + 29 257 * 35 25.1 + 34
Systolic BP (mm Hg) 1104 = 15.6 1106 + 174 110.5 = 16.7
Diastolic BP (mm Hg) 745 £ 114 77.8 £ 16.5 76.5 + 14.8
HbAlc (%) 8.1 + 1.8 77 £ 13 78 £ 1.5
C-peptide (ng/mL) 1.7 £ 0.8 2.1 +£23 1.9 + 19
Total cholesterol (mg/dL) 177.3 £+ 48.6 166.9 = 36.6 170.6 + 41.5
Triglyceride (mg/dL) 1542 + 128.1 151.0 + 104.9 152.2 + 113.4
HDL-C (mg/dL) 46.6 + 9.1 46.5 + 11.3 46.6 + 10.4
LDL-C (mg/dL) 1109 + 339 98.6 + 30.9 1029 + 325

Data are means = SD. BMI, Body mass index; BP, blood pressure; HbAlc, hemoglobin Alc; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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Table 2. One repetition maximum (IRM) according to age quartile
Gender Limb Age (years) N Weight (kg) 1 RM P-value’
Men Upper 40~49 21 68.0 £ 9.5 352 £ 11.0 < 0.001
50~59 32 69.5 £ 10.1 34.6 £ 12.0
60~69 22 68.9 £+ 11.1 29.8 £ 10.2
70+ 20 66.8 + 9.1 235 + 5.7
Lower 40~49 21 68.0 £ 9.5 1465 £ 279 < 0.001
50~59 32 69.5 £ 10.1 127.0 + 269
60~69 21 689 + 11.1 113.0 £ 36.3
70+ 20 66.8 + 9.1 9.5 + 184"
Women Upper 40~49 36 64.0 = 10.6 202 + 5.7 < 0.001
50~59 57 64.0 £ 9.6 178 + 52
60~69 56 62.8 + 8.7 147 + 40
70+ 22 55.5 £+ 8.7 133 + 42
Lower 40~49 36 64.0 £ 10.6 98.5 + 29.3 < 0.001
50~59 57 64.0 £ 9.6 89.8 + 21.1
60~69 56 62.8 £ 8.7 77.8 + 20.7"
70+ 21 55.5 £+ 8.7 64.1 = 202"

Data are means = SD. * Difference among age group from ANOVA. ¥ Significantly lower than the antecedent age-group.

¥ Significantly lower than 40s and 50s.
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Table 3. One repetition maximum/body weight ratio
A. Upper body

Age (years)

Percentile 40~49 50~59 60~69 70+

Men
90 0.72 0.72 0.64 0.46
80 0.63 0.62 0.52 0.42
70 0.57 0.57 0.47 0.39
60 0.51 0.50 0.45 0.37
50 0.48 0.48 0.43 0.35
40 0.46 0.44 0.39 0.33
30 0.42 0.40 0.38 0.32
20 0.40 037 0.34 0.30
10 0.36 0.35 028 0.24

Women
90 0.44 0.39 0.30 0.32
80 0.38 0.34 0.28 0.29
70 0.35 031 0.26 0.28
60 0.32 0.29 0.24 027
50 0.30 027 0.23 0.23
40 0.28 0.25 021 0.22
30 027 0.23 0.19 021
20 0.25 0.22 0.18 0.18
10 0.23 0.19 0.17 0.16

B. Lower body

Age (years)

Percentile 40~49 50~59 60~69 70+

Men
90 2.89 223 2.17 1.66
80 2.48 2.04 201 2.54
70 237 2.00 1.94 1.48
60 228 1.99 1.74 1.42
50 2.20 1.87 1.64 1.42
40 2.16 1.72 1.51 1.39
30 2.08 1.62 1.42 131
20 1.75 1.53 1.29 1.14
10 1.47 1.43 1.06 1.04

Women
90 2.09 1.92 1.83 1.82
80 1.83 1.70 1.56 1.40
70 1.72 1.60 1.36 1.34
60 1.63 1.46 128 1.14
50 1.60 1.41 1.26 1.05
40 1.49 1.33 1.17 1.02
30 1.42 1.25 1.06 0.97
20 1.29 112 0.98 0.88
10 1.04 0.97 0.81 0.73

Ratio was derived from one repetition maximum divided by body weigh.
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Table 4. Lower one repetition maximum/ Upper one repetition maximum ratio

Gender Age (years) N Ratio P-value
Men 40~49 21 44 + 1.1 0.377
50~59 32 39 £ 14
60~69 21 38 £+ 1.3
70+ 20 41 = 12
Women 40~49 36 51+ 14 0.262
50~59 57 53+ 1.6
60~69 56 56 1.6
70+ 21 49 + 1.5

Ratio was derived from lower one repetition maximum divided by upper one repetition maximum. Data are means + SD.

Difference among age group from ANOVA.

Table 5. Correlations between 1 repetition maximum (RM) and HbAlc, diabetes duration

Gender IRM HbAlc Diabetes duration
r P r P-value
Men Upper -0.214 0.043 -0.036 0.728
Lower -0.081 0.450 -0.040 0.705
Women Upper -0.052 0.516 -0.099 0.198
Lower -0.073 0.367 -0.160 0.037
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