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Relationship of bone mineral density with leisure-time physical activity and
adolescent exercise in the middle-aged and elderly
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Purpose: The aim of this study was to assess the relationships of bone mineral density (BMD) with current leisure-
time physical activity (LTPA) and adolescent exercise (AEX) among the middle-aged and elderly in Japan.
Methods: The data for the present study were derived from the baseline data of the National Institute for Longev-
ity Sciences-Longitudinal Study of Aging (NILS-LSA). Subjects consisted of 1017 male (58.5 % 10.8 years) and
577 postmenopausal female (62.6 + 8.4 years). Those who had osteoporosis, rheumatoid arthritis or cancer were
excluded from the subjects. Those who used thyroid hormone or parathyroid hormone were also excluded. Subjects
were interviewed about their physical activity habits during leisure time throughout the past twelve months and
about exercise they engaged in during adolescence (12 to 20 years). Subjects were divided into 3 groups according to
the intensity of LTPA, ‘no LTPA’, ‘light LTPA’ and ‘moderate or heavy LTPA’. They were also divided into 2 groups,
with or without AEX. BMD was measured with a dual energy X-ray absoptiometry (DXA; Hologic QDR-4500A),
in g/cm?. Measurement sites were the whole body (WT), L2-L4 lumber spine (L.24), femur neck (FN), Ward’s
triangle (WT), and trochanter (TR). Relationships of BMD with LTPA and AXE were analyzed using analysis of
covariance controlled for age, height and weight. Significant probability levels were less than 0.05.

Results: Average BMD (SD) at WB, 1.24, EN, WT, TR were 1.09(0.10), 0.99(0.16), 0.76(0.11), 0.56(0.13),
0.67(0.11) in male and 0.93(0.11), 0.82(0.16), 0.66(0.10), 0.47(0.14), 0.55(0.10) in female, respectively. The pro-
portion of subjects with LTPA was 75.5% in male and 67.7% in female. The subjects that engaged in AEX repre-
sented 65.7% in male and 39.5% in female. The result of analysis of covariance controlled for age, height and weight
was as follows; in male, LTPA showed significant main effect on BMD at FN, WT and TR. AEX showed significant
main effect on BMD at all sites. However, there was no interaction effect on BMD at all sites. As for female, LTPA
showed significant main effect on BMD at FN and TR. AEX showed significant main effect on BMD at TR. There
was a significant interaction effect on BMD at WB and FN.

Conclusion: The results suggested that not only current leisure-time physical activity but also adolescent exercise

benefits bone mineral density among middle-aged and elderly people in Japan.
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Table 1. Charactaristics of the subjects
Male "
Height (cm) 164.8+6.3 150.7+6.0
Weight (kg) 62.449.1 52.04+8.4
BMI (kg/m?) 22.942.8 22.9+3.3
% Body fat - 21.3+4.3 32.145.0
I‘at freec mass (kg) 49.2+5.9 35.4+4.3

Mean+S.D.

Table 2. The average of bone mineral density (BMD) at each
site in boch genders
BMD (g/cn112)
Male | P
Whole Body 1.09+0.10 0.93+0.11
Lumber 2-4 0.99+0.16 0.82+0.15
I'emoral neck 0.76+0.11 0.66+0.10
Ward Triangle 0.56+0.13 0.47+0.14
Trochanter Region 0.67+0.11 0.55+0.10

Mean == S.D.

Table 3. The participation rates of LTPA and AEX

Postmenopausal
Levels Male

female
LTPA Total’ 75.5 67.7
""""""" g 305 B8
Moderate and Heavy 45.0 33.9
AEX Total’ 65.7 395
Note. “total number of the subjects who participated in LTPA

or AEX. L'TPA, leisure-time physical activity; ALX,
adolescence exercise. Values are expressed in percentage.
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Table 4. The analysis of covariance controlled for age, height and weight in male

Male WB 1.24 FN WT TR

Cdf Fvalue  df Fvalue  df Fvalue  df Fvalue  df Fvalue
LTPA 2 1.66 2 0.27 2 565 2 515 2 4.96°
AEX I 62l I 1290 | 4.42" I 593 I 1559
LrA-pbx 2 LIL 2085 2 L7192 186 2 . 0.80
Age 809 1 1107 1 26220 1 122310 1 045
Height I 0.44 | 5.13" | 0.76 I 177 1271
Weight I 73.03 | 141.54 I 184.34° I 9191 | =798
eror 1008 1007 | 007 007 007
2 0.15 0.15 0.29 0.30 0.24

Note. LTPA, leisure-time physical activity; AEX. adolescence exercise; WB, Whole body:
1.24, Lumber2-4; FN, Femoral Neck; WT, Ward Triangle: TR, Trochanter region. p <0.05

Table 5. The analysis of covariance controlled for age, height and weight in postmenopausal female

IFemale WB .24 I'N WwT TR

Cdf Fvalue  df Fvalue  df Fvalue  df Fvalue  df Fvalue
LTPA 2 0.70 2070 2 314" 2 198 2 398
AEX 102 142 1 2.8l 12,10 I 640"
WhAsiEX 3 BN 2.0 2455 2213 2 231
Age I 232.89" I 89.64" I 16237 I 245.02° I 149.47"
Height | 223 I 0.0l (NS I 285 I 742
Weight I 1957 I 8631 I 92,60 I 4212 I 120.05
error s66 566 se4 s64 se4
2 0.43 0.34 0.42 0.42 0.42

Note. L'TPA, leisure-time physical activity; AEX, adolescence exercise; WB, Whole body: 1.24,
Lumber2-4; FN, Femoral Neck; WT, Ward Triangle; TR, Trochanter region. */) <0.05

Male Postmenopausal female

0.60 |

0.55
BMD
(g/cm?)

BMD
(g/cm?)
0.50

0.45

Fig. 1. The relationships of LTPA and AEX with BMD at TR controlled for age, height and weight deviding by gender. LTPA(N), no leisure-
time physical activity; LTPA(L), light leisure-time physical activity; LTPA(H), moderate and heavy leisure-time physical activity;
AEX(-). without adolescent exercise; AEX(+), with adolescent excercise; BMD, bone mineral density, TR, trochanter region.
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