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Characteristic Physical Activity and Fitness of Women Participating in
a Diabetes Prevention Class in Relation to the Degree of Obesity
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School of Comprehensive Rehabilitation, Osaka Prefecture University

Abstract

The present study measured daily physical activity and physical fitness in women who participated in a
diabetes prevention class and compared results between obese and non-obese women. Subjects were 39 middle-
aged and elderly women (mean age, 62.8 £ 5.3 years) with hemoglobin Alc values from 5.5 to less than 6.1.
Informed consent was obtained following an explanation of the study objectives and measurement methods. For
estimation of body composition, including extremity muscle mass, a 12-lead bioelectrical impedance muscle
analyzer (Muscle- & , 50 kHz, 500 /2 A) was used.

Major results were as follows:

1. Between groups of women, no significant differences were seen in total energy expenditure, exercise-induced
energy expenditure and step count. In addition, in both groups, length of physical activity was longest for
"walking", followed by ''fast walking'', and was shortest for ''jogging''.

2. The physical fitness of both groups was generally low at scores of 2-6 on a 10-point scale.

3. The relationship between body composition and physical fitness was investigated. Among obese women,
higher percent body fat was associated with lower motor ability involving body movements. However, no
such tendency was seen for non-obese women. In addition, fat-free mass (FFM) for obese women correlated
with static muscle strength, but not activity involving body movements, suggesting that excess fat is an
inhibiting factor. Among non-obese women, FFM correlated to both static and dynamic muscle strength.

Hence, in both groups of women, mean daily step count was relatively high, but the majority of activities
were low-intensity activities at the level of walking. For both groups, an exercise program for health promotion
will need to be designed that women can actually incorporate fast walking and life activities and exercises with
intensities of > 3 mets into their lives.
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Table 1 Age and physical characteristics of subjects.
Obese (n=30) Non-obese (n=9)

Age, yr 632 £ 47 613 £ 6.7
Height, cm 1537 = 6.1 1509 =+ 8.1
Weight, kg 573 += 83 * 435 £ 6.1
Fat, % 367 £ 45 * 257 £ 3.0
Fat, kg 213 + 55 % 113 = 23
FFM, kg 36.1 £ 3.7 * 322 £ 41
Waist circumference, cm 904 £ 82 * 742 £ 49

Values are mean = SD
FFM: Fat Free Mass

*Significant difference for non-obese group (P<0.05)
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Table 2 Average physical activity in both groups.

Obese (n=30)

Non-obese (n=9)

Foot steps (steps/day) 10584.6 =  2908.3 122239 =+ 40425
TEE (kcal/day) 1762.1 = 191.1 15817 £ 2207
EE (kcal/day) 2755 £ 128.6 2459 £ 102.1
Values are mean = SD
TEE: Total energy expenditure
EE: Energy expenditure of exercise
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Fig. 1 Each exercise intensity by analysis of lifecorder
device in both groups.
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Table 3 Comparison of physical fithess in both groups.
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Obese (n=30)

Non-obese (n=9)

Gripstrength, kg 254 £ 48 4.5 £20) 249 = 49 42 =*1.9)
Sit-ups, times 99 £ 35 * (4.1 £ 1.0% 141 £ 27 (54 £ 1.1)
Sit-and-reach, cm 38.8 £ 9.8 4.7 £2.0) 404 = 55 (4914
Sidestep, time 30.1 £ 4.2 (3.2 £0.9) 334 £ 52 (40 £ 13)
Standing long jump, cm 1059 £ 21.2% (2.2 * 1.1%) 132.6 £ 28.8 (4.0 = 2.0)
Shuttle stamina walk test V), m 262.0 £ 27.0 (64 £ 1.8) 263.0 = 21.6(6.1 = 1.6)
Values are mean * SD
FFM: Fat Free Mass
*Significant difference for non-obese group (P<0.05)
( )Point of ten stage assessment.
D Shuttle stamina walk test for 3-minute
Table 4 Correlation coefficient matrix in obese group.
1 2 3 4 5 6 7 8 9 10 11
1. Weight 1.0000
2. %Fat 0.6849  1.0000
3. Fat 0.9314 0.8986 1.0000
4. FFM 0.8449 0.1950 0.5921 1.0000
5. Waist 0.8392 0.8592 0.9161 0.5099 1.0000
6. Grip strength 0.3691 -0.0767 0.1693 0.5667 0.1610 1.0000
7. Sit-ups 0.1515 0.0357 0.1084 0.1747 0.1348 0.1322 1.0000
8. Sit-and-reach -0.2345 -0.4140 -0.3268 -0.0372 -0.3005 0.1693 0.3809 1.0000
9. Side step -0.0097 -0.1628 -0.0960 0.1197 -0.1496 0.2881 0.3649 0.2564 1.0000
10. Standing long jump -0.1770 -0.3974 -0.3116 0.0671 -0.2527 0.3670 0.4205 0.5318 0.6803 1.0000
11. Shuttle stamina walk test 0.0086 -0.2581 -0.1487 0.2378 -0.1918 0.4051 0.1266 0.1305 0.6582 0.5768 1.0000
n=30
Table 5 Correlation coefficient matrix in non-obese group.
1 2 3 4 5 6 7 8 9 10 11
1. Weight 1.0000
2. %Fat 0.4544  1.0000
3. Fat 0.8895 0.8062 1.0000
4. FFM 0.9666 0.2139 0.7429 1.0000
5. Waist 0.4494 0.4227 0.5046 0.3739 1.0000
6. Grip strength 0.8195 0.1199 0.6162 0.8587 0.2571 1.0000
7. Sit-ups 0.5706 0.1194 0.3969 0.6144 0.6636 0.5332 1.0000
8. Sit-and-reach 0.5217 -0.3034 0.1678 0.6693 0.0725 0.4760 0.5121 1.0000
9. Side step 0.7394 0.4146 0.6906 0.6990 0.5721 0.7820 0.7670 0.4167 1.0000
10. Standing long jump 0.5898 0.1313 0.4567 0.6132 0.1170 0.8650 0.5502 0.4039 0.8533 1.0000
11. Shuttle stamina walk test 0.1269 -0.4910 -0.1826 0.2864 0.3658 0.1690 0.5557 0.5889 0.2797 0.1265 1.0000

n=9
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