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Abstract Based on an analysis on the difference on the measurement sites and their relations to osteoporosis
diagnosis and prevalence, this study attempts to investigate the patterns of prevalence in skeletal sites in the
aging process. The samples were driven by the National Health and Nutrition Examination Survey (2008-2010)
on Korean females (n = 4,449) aged from 50 to 89 years. The result shows that the differences on affected
sites in the aging process were detected as follow: the osteoporosis prevalence in lumbar spine was relatively
high in 50s, 60s and 70s; however, the prevalence in the proximal femur (total hip and femoral neck) was
higher in 80s. In terms of the diagnosis identified in a single site, the prevalence in lumbar spine seemed to
decrease as age increases; but, the rate went up in the figure of femoral neck. Overall, the osteoporosis
prevalence for the diagnosis detected in multiple sites was increased as age goes up. In general, the increase in
lumbar osteoporosis prevalence starts earlier than that of femoral neck. The findings of this study also suggests
that if the proximal femur site is only used for diagnosing women age in 50s, 60s and 70s, the significant
portion of osteoporosis patients could be misdiagnosed as normal.
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[Table 1] Mean Comparisons of BMD (g/cm2) and T-score by Skeletal Site, KNHANES 2008-2010

Age Lumbar Spine 1-4 Total Hip Femoral Neck
(years) n Mean * SD p“ or T? Mean + SD p“ or T? Mean = SD p“ or T?
BMD

50-89 4,449 0.806 + 0.147 <0.001 0.777 + 0.125 <0.001 0.625 + 0.114 <0.001
50-54 946 0917 = 0.139 a 0.876 = 0.109 a 0.721 + 0.103 a
55-59 744 0.837 = 0.126 b 0.826 + 0.101 b 0.670 + 0.093 b
60-64 728 0.807 + 0.120 b, ¢ 0.788 + 0.098 c 0.635 + 0.088 c
65-69 758 0.770 + 0.127 ¢, d 0.752 = 0.096 d 0.598 + 0.082 d
70-74 626 0.742 + 0.131 d, e 0.714 + 0.098 e 0.562 + 0.087 e
75-79 414 0.723 = 0.132 e 0.671 = 0.101 f 0.527 + 0.082 f
80-84 175 0.703 + 0.123 e 0.635 = 0.097 g 0.492 + 0.085 g
85-89 58 0.658 + 0.114 f 0.600 = 0.086 h 0.481 + 0.069 g
T-score

50-89 4,449 —1.738 + 1.277 <0.001 —0.643 £ 1.086 <0.001 —1.666 £ 1.066 <0.001
50-54 946 —0.773 = 1.207 a 0221 = 0.952 a —0.771 £ 0.966 a
55-59 744 —1.471 £ 907 b —0.219 + 0.881 b —1.245 + 0.873 b
60-64 728 —1.733 £ 044 b, ¢ —0.549 £ 0.852 c —1.572 £ 0.825 c
65-69 758 —2.054 £ .101 ¢, d —0.863 + 0.832 d —1.917 £ 0.764 d
70-74 626 —2.292 + .140 d, e —1.195 + 0.852 e —2.251 £ 0.813 e
75-79 414 —2.457 + 152 e —1.568 + 0.887 f —2.580 + 0.768 f
80-84 175 —2.643 + .066 e —1.881 + 0.840 g —2.904 + 0.791 g
85-89 58 —3.025 £ 993 f —2.180 £ 0.751 h —3.009 + 0.643 g

BMD, bone mineral density; SD, standard deviation.

1) Statistical significances were tested by analysis of variance.
2) The same letters indicate non-significant difference between groups (¢ = 0.05) on Scheffe’s multiple comparison test.
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[Fig. 1] Age-related Changes in (a) BMD Mean and (b) T-score Mean, KNHANES 2008-2010
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[Fig. 2] Relationship between BMD (g/cmz) and T-score, Women aged 50 to 89 years, KNHANES 2008-2010

[Table 2] Agreement in Osteoporosis Categorization: Non-osteoporosis vs Osteo OI‘OSiSU, KNHANES 2008-2010
gr €Oop 2 PO P

Lumbar Spine 1-4

Age (years) Femoral Neck Non-osteoporosis Osteoporosis p-value” Kappa (p-value)

50-89 Non-osteoporosis 2845 (63.9%) 655 (14.7%) <0.001 0.417 (<0.001)
Osteoporosis 325 ( 7.3%) 624 (14.0%)

50-59 Non-osteoporosis 1477 (87.4%) 140 ( 8.3%) <0.001  0.313 (<0.001)
Osteoporosis 27 ( 1.6%) 46 ( 2.7%)

60-69 Non-osteoporosis 943 (63.5%) 295 (19.9%) <0.001 0.286 (<0.001)
Osteoporosis 95 ( 6.4%) 153 (10.3%)

70-79 Non-osteoporosis 392 (37.7%) 195 (18.8%) 0.005 0.348 (<0.001)
Osteoporosis 143 (13.8%) 310 (29.8%)

80-89 Non-osteoporosis 33 (14.2%) 25 (10.7%) <0.001 0.118 (0.002)
Osteoporosis 93 (39.9%) 140 (49.4%)

1) Non-osteoporosis category includes normal and osteopenia.
2) Statistical significances were tested by McNemar’s exact test.

[Table 3] Logistic Regression Results for Predicting Osteoporosis vs. Non-osteoporosis, KNHANES 2008-2010

T-score of Lumbar Spine T-score of Total Hip T-sore of Femoral Neck
Age (years) B p-value Exp(B) B p-value Exp(B) B p-value Exp(B)
50-89 —3.345 <0.001 0.035 —0.345 0.016 0.708 —2.823 <0.001 0.059
50-59 —4.786 <0.001 0.008 —0.288 0.367 0.750 —1.737 <0.001 0.176
60-69 —4.087 <0.001 0.017 —0.112 0.619 0.894 —2.872 <0.001 0.057
70-79 —2.636 <0.001 0.072 —0.459 0.077 0.632 —3.482 <0.001 0.031
80-89 —2.765 <0.001 0.063 —0.084 0.922 0.919 —5.525 <0.001 0.004
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[Table 4] Age-standardized Prevalence of Osteoporosis and Osteopenia by Skeletal Site and Age Group, KNHANES

2008-2010
Any Site Lumbar Spine 1-4 Total Hip Femoral Neck
Osteoporosis ~ Osteopenia  Osteoporosis ~ Osteopenia  Osteoporosis ~ Osteopenia  Osteoporosis  Osteopenia
()iagres) n % n % n % n % n % n % n % n %
50-89 1,604 358 2,126 46.6 1279 283 1,981 43.7 198 52 1,456 31.7 949 221 2,401 51.5
50-59 213 124 906 53.4 186 10.8 739 435 6 04 213 125 73 43 813 478
60-69 543 358 822 559 448 29.6 746 50.4 25 1.7 526 347 248 16.2 994 66.8
70-79 648 62.7 366 34.9 505 4838 417 39.9 107 10.6 571 55.1 453 440 539 515
80-89 200 87.6 32 12.0 140 61.9 79 33.0 60 272 146 61.9 175 76.6 55 223
Age-standardized prevalence per 100 persons adjusted for the distribution of the Korean population, 2010.
[Table 5] Skeletal Source(s) of Osteoporosis and Osteopenia by Age Group, KNHANES 2008-2010
Any site One Site Two Sites Three Sites
Minimum LS TH FN LS and TH LS and FN TH and FN LS, TH, FN
Age (years) n % n % n % n % n % n % n % n %
Osteoporosis
50-89 1,604 100 650 40.5 0 00 291 18.1 5 03 465 29.0 34 21 159 9.9
50-59 213 100 140 65.7 0 00 27 12.7 0 00 40 188 0 00 6 2.8
60-69 543 100 295 543 0 00 86 15.8 0 00 137 252 9 17 16 29
70-79 648 100 195 29.6 0 0.0 129 199 3 05 220 340 14 22 90 139
80-89 200 100 23 115 0 00 49 245 2 10 68 34.0 11 55 47 235
Osteopenia
50-89 2,126 100 355 16.7 0 00 394 18.5 0 00 967 455 48 23 362 17.0
50-59 906 100 220 243 0 00 179 19.8 0 00 416 459 12 13 79 8.7
60-69 822 100 115 14.0 0 00 144 175 0 00 383 46.6 22 27 158 19.2
70-79 366 100 18 49 0 00 63 172 0 00 161 44.0 13 36 111 303
80-89 32 100 2 63 0 0.0 8 250 0 0.0 7 219 1 31 14 438
LS, lumbar spine 1-4; TH, total hip; FN, femoral neck.
80 80
°
" " o

@
=]

7]
=]

Prevalence of Osteoporosis (%)
w £y
8 5

Y
S

10

Lumbar Spine

Total Hip

50-59

[Fig. 3] Age-standardized Prevalence of (a) Osteoporosis and (b) Osteopenia, KNHANES 2008-2010
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