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<Table 1> Ground reaction forces of selected sports
activities found in literature expressed in
multiple of body weight
Ground reaction force
(multiplies of body weight)

Sports activity

Aerobics 2.8
Basketball 4.1-6.0
Gymnastics : somersault 11.0
Judo 1.2-1.6
Soccer 2.1-2.4
Softball 1.6
Sprinting 2.0-5.0
Volieyball 4.8
Walking 1.6
Reference : Groothausen, et al.(1997).
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(Table 2> Classification of the peak strain scores based on ground reaction forces and estimation criteria

Peaslzosr‘gam Ground reaction forces Estimation criteria Examples
3 >4 x body weight Activities including jumping actions Basketball, Volleyball gymnastics
2 2-4 x body weight Activities including sprinting & turning actions Badminton, baseball, tennis
1 1-2 x body weight Weight bearing activities Ballroom dancing, jogging, golf
0 <1 x body weight All other activities Bicycling, swimming, Yoga
Reference : Groothausen, et al.(1997).
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<Table 3> General characteristics of subjects

, . Women{n=60) Men{n=40)
Variable Categories N(%) N(%)
Age(yr) 20-24 7(11.7) 5(12.5)
25-29 . 7(11.7) 11(27.5)
30-34 25(41.7) 14(35.0)
35-40 21(35.0) 10(25.0)
Smoking Yes 1( 1.7) 25(62.5)
No 59(98.3) 15(37.5)
Alcohol Yes 27(45.0) 31(77.5)
No 33(55.0) 9(22.5)
Mean SD Mean SD
Anthropometry Height(cm) 160.79 5.51 173.08 5.80
Weight((kg) 53.59 6.42 71.59 10.56
Fat mass(g) 17113.11 4658.98 17413.13 6541.33
Lean mass(g) 34460.79 2878.87 52013.86 5468.82
BMD*(g/cm2) L34 1.1632 1024 1.1511 1301
Femur(total) 9707 .0948 1.0576 .1266
Calcium intake(score) 34.53 7.07 33.95 5.84

* bone mineral density

<Table 4> Lifetime sports activity participation by peak strain(100)

Elementary Middle High College Current

N % N % N % N % N %
Any sports 46 46 35 35 39 39 64 64 49 49
Peak strain 0 17 17 10 10 8 8 23 23 17 17
Peak strain 1 23 23 19 19 25 25 37 37 32 32
Peak strain 2 26 26 17 17 8 8 25 25 18 18
Peak strain 3 2 2 5 5 12 12 9 9 4 4

Any sports : The number of subjects who have participated any kinds of sports
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<Table 5> Correlation between extraneous variables and bone mineral density
. Women (60) Men(40)
Variable
! L 34 Femur(total) L 34 Femur(total)
Weight(kg) 209 AB5** 304 505%*
Lean mass(g) .165 505%#* 253 5314
Fat mass(g) 165 .304* 243 333%
Calcium intake(score) .108 .300% 257 150
Parity 293* 229 - -
Feeding(month) 303% 275% - -
Smoking(cigarettes) - - 057 158
* <05 **< 0]
{Table 6> Comparison of calcium intake, feeding month, parity, weight, fat mass, & lean mass for physical activity
during period in women
Calcium intake Feeding month Parity Weight Fat mass Lean mass
Elementary N
Mean p Mean D Mean o] Mean p Mean p Mean o}
No activity 34 35.21 358 4,00 720 1.15 127 52.73 500 17126.87 988  33596.39 .024
Low intensity 14 32.14 4.43 0.93 54.72 16964.17 35797.47
High intensity 12 35.42 5.67 1.67 54.73 17113.11 3535045
Middle school
No activity 44 35.07 402 4.50 786 1.20 150 52.89 266 16813.79 487 34082.24 . 241
Low intensity 7 31.14 543 1.71 54. 00 16761.44 35381.92
High intensity 9 34.56 3.33 0.78 56.72 18849.98 35595.03
High school
No activity 43 34.28 832 4.09 .604 1.19 984 5248 084 1653025 310 3395246 .032
Low intensity 13 34,77 4.69 1.23 56.92 18565.13 36294.50
High intensity 4 36.50 7.25 1.25 54.79 18659.75 33965.79
College
No activity 22 33.27 352 442 :570 1.36 200 51.97 230  16478.88 .168  33537.09 130
Low intensity 22 3427 3.71 0.91 55.30 18585.75 34713.07
High intensity 16 36.63 7.00 1.38 53.49 15960.29 35383.99
CHBHZEE 35| K| 35(3), 20054 6¥ 625
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<Table 7> Comparison of weight, fat mass, & lean mass for physical activity during period in men

Elementary N Weight Fat mass Lean mass
Mean p Mean p Mean p

No activity 20 70.33 16864.61 51347.68
Low intensity 4 65.86 256 14695.07 477 49062.79 254
High intensity 16 74.62 18778.28 53584.37
Middle school
No activity 21 70.22 .633 17.38.43 932 51115.36 374
Low intensity 9 71.97 17903.86 51806.39
High intensity 10 74.15 17758.32 54087.41
High school
No activity 18 68.97 274 16273.19 429 50704.38 369
Low intensity 10 71.82 17024.52 52555.48
High intensity 12 75.36 19446.86 53526.71
College
No activity 14 71.35 .506 17279.69 285 51975.75 977
Low intensity 8 75.41 20555.63 52386.33
High intensity 18 70.10 16120.24 51877.95

<Table 8> Comparison of bone mineral density for physical activity during period in women

. - N Lumbars-4 Femur (total)
Pe Activit |
fiod ctivity leve 60 Mean SD F o] Mean SD F p
Elementary No activity 34 1.1467 1020 2451 095 9470 0899 2.582 084
Low intensity 14 1.1550 0924 1.0001 114
High intensity 12 1.2201 1025 1.0027 0733
Middle No activity 44 1.1543 1075 1.660 .199 9610 0872 0.908 409
Low intensity 7 1.1472 1159 9891 1470
High intensity 9 1.2198 0304 1.0038 0854
High No activity 43 1.1508 0995 1.146 325 9470 0818 5.475 007
Low intensity 13 1.1972 1214 1.0267 1142
High intensity 4 1.1873 0290 1.0427 .0501
College No activity 22 1.1374 1274 1.597 211 9194 0842 7.491 001
Low intensity 22 1.1648 0883 9812 0809
High intensity 16 1.1969 .0739 1.0267 0945

<Table 9> Comparison of bone mineral density for physical activity during period in men

. . N Lumbars-4 Femur (total)
Pe Activity level
riod ctivity leve 40 Mean SD F p Mean SD F D
Elementary No activity 20 1.1023 1290 3.134 .055 1.0101 1423 3.889 029
Low intensity 4 1.2004 1032 1.0442 .0763
High intensity 16 1.2000 10202 1.1202 0872
Middle No activity 21 1.1081 1414 2.755 077 1.0178 1351 3424 .043
Low intensity 9 1.1841 0845 1.0612 1244
High intensity 10 1.2119 1301 1.1377 0652
High No activity 18 1.1037 1564 2.984 .063 9920 1146 5.860 006
Low intensity 10 1.1588 .0546 1.0883 .1282
High intensity 12 1.2160 1071 1.1303 0968
College No activity 14 1.1269 1391 445 .644 1.0451 1375 0314 732
Low intensity 8 1.1488 1759 1.0395 1121
High intensity 18 1.1712 1019 1.0753 1266
QEZoME ZE AlZlY] 235 Axze Foldt didate] Bl AJZ(F=7.491, p=001)° ZHE AX X0 Fojsh Alge
U5} A Egkon B3] 158(F=5475, p=007)8 o 22Xz 5e A3 kA &L AREEg ZUsrE folsiA
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Influence of Lifetime Sports Activity Based on a Ground Reaction
Force on Bone Mineral Density in Korean Adults

Lee, Eun Nam" - Clark, Mary Kathleen®

1) Associate Professor, Department of Nursing, Dong-A University
2) Associate Professor, College of Nursing, University of IOWA

Purpose: The purpose of this study was to retrospectively describe the childhood sports activity level of Korean
adult men and women and to determine whether a higher level of childhood sports activity was positively
associated with adult bone mineral density. Methods: A cross-sectional study of 100 Korean men (n=40) and
women (n=60) was completed. Participants completed a detailed lifetime sports activity questionnaire and had their
bone mineral density of the femur and lumbar spine measured using dual energy x-ray densitometry (DEXA). All
sports activities were classified into four categories of peak strain score on the basis of ground reaction forces
(GRF). Results: During the age of high school, women and men who participated in a high intensity sports
activity demonstrated higher bone density in the femur site after adjustment for the effects of body weight, fat
body mass, lean body mass, the level of calcium intake, and breast feeding period than those who did not
participate in sports activity at all. Conclusion: These results highlight the need to participate in high intensity
sports activity during high school age as a means of increasing peak bone mass in the femur site.
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