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Effects of Physical Activity on Fractures in Adults:
A Community-Based Korean Cohort Study
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Regular exercise and a certain level of physical activity reduce the mortality rate in the elderly. The purpose of
this study was to investigate the effect of physical activity on the prevention of fracture in the middle aged or older
in Korea. The basic data are based on the Ansan and Ansung community cohort studies of the Korean Genome
and Epidemiology Study conducted by the Korea Centers for Disease Control and Prevention in 2001, and the
fracture data from the third survey in 2005 to the sixth survey in 2011. The physical activity of the aged in the
40s was mostly distributed in the World Health Organization (WHO) recommended range of 7.5 to 30.0 metabolic
equivalent-hr/wk, and the activity was gradually divided into the low and high groups in the 50s and 60s. In the
60s, the risk of fracture was reduced to 0.63 times compared to that of the 50s when physical activity was the
recommended level (odds ratio, 0.63; p<0.001). For Korean adults, there was no significant difference in fracture
incidence according to the amount of physical activity in the middle-aged people. However, for the elderly aged
60 and over, the risk of fracture decreased when the WHO recommended level of activity was performed, and
the risk increased when less or more activities were performed.
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Fig. 1. Flow diagram of the study. BMI: body mass index.
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Table 1. Baseline characteristics of participants by MET-hours per week of activity in the cohort study
Physical activity level (MET hr/wk)
Characteristics Participant p-value
<75 7.5-30.0 >30.0
Participant 8,524 (100) 974 (11.4) 4,905 (57.5) 2,645 (31.0) -
Age (yr) <0.001
40-50 3,968 (46.6) 420 (43.1) 2,697 (55.0) 851 (32.2)
50—60 2,260 (26.5) 243 (25.0) 1,209 (24.7) 808 (30.6)
60—70 2,296 (26.9) 311 (31.9) 999 (20.4) 986 (37.3)
Age of fractures (yr) <0.001
40-50 260 (6.6) 27 (0.7) 173 (4.4) 60 (1.5)
50—60 170 (7.5) 14 (0.6) 93 (4.1) 63 (2.8)
60—70 129 (5.6) 16 (1.7) 56 (2.4) 57 (2.5)
Male sex 4,080 (47.9) 396 (40.7) 2,702 (55.1) 1,602 (60.6) <0.001
BMI (kg/m®) <0.001
<25.0 4,869 (57.2) 565 (58.1) 2,702 (55.1) 1,602 (60.6)
25.0—30.0 3,215 (37.7) 362 (37.2) 1,924 (39.3) 929 (35.1)
>30.0 435 (5.1) 45 (4.6) 276 (5.6) 114 (4.3)
FMI (kg/m®) <0.001
<55 2,138 (32.6) 212 (29.9) 1,238 (29.9) 688 (40.0)
5.5-7.7 2,293 (34.9) 211 (29.8) 1,559 (37.7) 523 (30.4)
>7.7 2,136 (32.5) 285 (40.3) 1,341 (32.4) 510 (29.6)
FFMI (kg/m?) <0.001
<17.0 2,243 (34.2) 303 (42.8) 1,374 (33.2) 566 (32.9)
17.0—18.7 2,244 (34.2) 241 (34.0) 1,413 (34.2) 590 (34.3)
>18.7 2,080 (31.7) 164 (23.2) 1,351 (32.7) 565 (32.8)
SoSR (<4,180 m/s) 3,985 (53.0) 349 (46.6) 2,395 (53.9) 1,241 (53.3) 0.001
SoST (<3,935 m/s) 3,897 (51.6) 398 (52.2) 2,236 (50.3) 1,263 (53.7) 0.025
Current smoker (yes) 3,461 (41.1) 336 (36.8) 1,967 (40.3) 1,158 (44.1) <0.001
Current drinker (yes) 4,562 (54.0) 441 48.1) 2,680 (54.8) 1,441 (54.6) <0.001
High school graduate 1,125 (13.3) 4 (10.0) 886 (18.1) 145 (5.5) <0.001
Marital status (married) 7,641 (89.6) 833 (85 5) 4,438 (90.5) 2,370 (90.0) <0.001
Comorbidity
Cardiopulmonary 211 (2.48) 30 (3.09) 111 (2.26) 70 ( 0.255
Cerebrovascular 102 (1.20) 12 (1.23) 64 (1.31) 26 (0.98) 0.467
Dementia 4 (0.05) 0 4 (0.08) 0 0.431*
Current osteoporosis drug (yes) 112 (1.40) (2.27) 56 (1.18) 37 (1.53) 0.039

Values are presented as number (%).

MET: metabolic equivalent, BMI: body mass index, FMI: fat mass index, FFMI: fat free mass index, SoSR: axial speed

of sound at radius, SoST: axial speed of sound at tibia.

*Fisher exact test.
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Table 2. Associations between physical activity and incidence of fractures

Age of fractures (OR, 95% ClI)

Variable p-trend
40—50 yr 50—60 yr 60—70 yr
Model 1*

PA (<7.5 MET hr/wk) 1.29 (0.66—2.54) 1.00 1.58 (0.74—3.36) 0.544
7.5—-30.0 1.65 (1.11—-2.45) 1.00 0.63 (0.40—1.01) <0.001
>30.0 0.51 (0.33—-0.78) 1.00 1.35 (0.84—-2.14) <0.001

Model 27

PA (<7.5 MET hr/wk) 1.24 (0.52—2.99) 1.00 1.20 (0.41-3.50) 0.968
7.5—-30.0 1.53 (0.92—2.53) 1.00 0.71 (0.39—1.31) 0.052
>30.0 0.55 (0.32—-0.96) 1.00 1.35 (0.72—-2.52) 0.019

OR: odds ratio, Cl: confidence interval, PA: physical activity, MET: metabolic equivalent.

*Model 1: not adjusted;

"Model 2: adjusted for sex, body mass index, fat mass index, fat free mass index, axial speed

of sound at radius, axial speed of sound at tibia, smoking status, drinking status, education level, marital status,

comorbidity, osteoporosis medication state.
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