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Abstract We investigated the age-related BMD, accumulated bone loss rate and peak BMD at Lumbar spine, total
hip in Korean using data from KNHANES (the 1st(2010), 2nd(2011) and year at the 5th survey). We found that the
cubic regression model was the best for describing age-related changes in BMD. Lumbar spine, total hip in bone
mineral density difference were analyzed using ANOVA. This showed that the peak BMD was at the age of 20-24
years at lumbar spine, total hip and the bone loss rate was the highest in the lumbar spine at 75-79 years and the
total hip was 80 years or older in the men. This showed that the peak BMD was at the age of 40-44 years at lumbar
spine, total hip and the bone loss rate was the highest in the lumbar spine at 70 years or older and the total hip
was 75-79 years older, 80 years old, 55-59 years old in the women. Therefore, in men, 75 years or older to increase
the rate of osteoporosis screening, and women in their 50s and older menopause related management strategies to
manage osteoporosis will be needed.
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Table 1. General characteristics of study population

Age Men Women
(years) n Weight(kg) Height(cm) n Weight(kg) Height(cm)
10-14 425 493 155.6 360 462 1535
15-19 266 66.1 1732 241 55.1 161.3
20-24 140 "4 175.2 207 555 161.2
25-29 209 735 174.0 254 55.9 161.7
30-34 259 744 174.3 374 56.9 160.6
35-39 414 726 172.8 511 57.0 159.5
40-44 359 72.6 1714 407 58.8 158.9
45-49 292 70.6 170.0 388 58.7 1575
50-54 323 69.3 169.2 483 582 156.5
55-59 310 67.8 168.1 401 588 155.0
60-64 303 66.9 166.7 375 588 154.6
65-69 301 64.7 166.0 336 57.8 152.8
70-74 247 64.1 1654 303 55.3 1513
75-79 146 61.0 1639 179 542 149.9
>80 63 5.1 163.3 106 495 146.7
4057 66.9 1684 4926 56.3 156.6
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Table 2. Bone mineral density in g/cm?(Mean®SD) of Lumbar spine and total hip as a function of age

Age Men Women
(years) N Lumbar BMD Total hip BMD N Lumbar BMD Total hip BMD
10-14 425 0.684+0.126 0.813+0.114 360 0.762+0.140 0.785£0.110
15-19 266 0.923+0.127 0.966+0.128 241 0.920+0.108 0.876+0.106
2024 140 1.009+0.122* 1.031%0.132* 207 09510117 0.879£0.111
25-29 209 0.997+0.124 1.001£0.122 2% 0.963+0.108 0.874£0.099
30-34 259 0.983+0.122 0.984+0.110 374 0.982+0.113 0.875£0.106
35-39 44 0.972+0.123 0.971x0.119 51 0.983+0.116 0.881+0.102
40-44 359 0.981+0.125 0.982+0.112 408 0.995+0.127° 0.898+0.107%
45-49 292 0.976+0.128 0.979+0.113 388 0.974+0.123 0.890+0.105
50-54 323 0.958+0.136 0.958+0.108 483 09140134 0.863+0.112
55-59 310 0.941+0.148 0.946+0.117 401 0.839+0.125 0.815+0.093
6064 303 0.948+0.150 0.929+0.120 375 0.804+0.119 0.783+0.09%6
65-69 301 0.935£0.149 0.901+0.116 336 07710132 0.747+0.094
70-74 247 0.939£0.170 0.870+0.116 303 0.741+0.125 0.712+0.09%6
75-79 146 0.909+0.182 0.826+0.136 179 0.734+0.134 0.653+0.102

>80 63 0.918+0.161 0.794+0.145 106 0.671+0.129 0.600+0.101
Total 4057 0.930+0.163 0.935+0.133 4926 0.885+0.159 0.826+0.126
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Table 3. Age—related accumulated bone loss rate(%) at the lumber spine

Age Men Age Women
(years) N ABLR T-score (years) N ABLR T-score
20-24° 140 20-24
25-29 209 -1.2+12.3 02 25-29
30-34 259 -26+12.1 034 30-34
35-39 414 38122 043 35-39
40-44 359 29t124 0.3 40-44°
45-49 202 34127 039 45-49 388 25t12.3 -027
50-54 323 -53t135 -0.55 50-54 483 -85+135 -080
55-59 310 —7.2+147 -0.68 55-59 401 -16.0+126 -144
60-64 303 -6.4+14.9 -0.63 60-64 375 -195+119 -175
65-69 301 ~7.9+14.8 -0.73 65-69 336 -228+133 -204
70-74 247 -75£16.8 -0.70 70-74 303 -258+126 -230
75-79 146 -11.0+18.0 0% 75-79 179 -265+135 236
>80 63 -9.9+16.0 -0.88 >80 106 -329+130 -291
? Peak BMD

ABLR, accumulated bone loss rate.

ABLR(%)=(mean of group BMD-mean of peak BMD)/mean of peak BMDx100.
SD of ABLR(%)= SD of group BMD/mean of peak BMDx100.

N, Number

Table 4. Age—related areal BMD(g/ct), accumulated bone loss rate(%) at the total hip

Age Men Age Women
(years) N ABLR T-score (years) N ABLR T-score
20-24° 140 20-24
25-29 209 -290+11.90 0.67 25-29
30-34 259 -4.55+11.02 045 30-34
35-39 414 -5.81+12,12 0.32 35-39
40-44 359 -4.75+11.55 0.23 40-44°
45-49 292 -5.04+11.56 0.31 45-49 388 -0.94+11.68 0.41
50-54 323 -7.08+11.12 0.29 50-54 483 -2.99+12.50 0.34
55-59 310 —-8.24+12.24 0.13 55-59 401 -5.52+10.81 0.10
60-64 303 -0.89+12.71 0.05 60-64 375 -4.02+11.73 -0.31
65-69 301 -12.60+12.51 -0.07 65-69 336 -4.48+12.06 -0.60
70-74 247 -1561£12.91 -0.28 70-74 303 -4.75+12.80 -090
75-79 146 -19.88+15.63 -0.50 7579 179 -8.29+14.31 -1.21
>80 63 -22.98+17.60 -0.83 >80 106 -8.13+15.47 -1.72
? Peak BMD

ABLR, accumulated bone loss rate.

ABLR(%)=(mean of group BMD-mean of peak BMD)/mean of peak BVDx100.
SD of ABLR(%)= SD of group BMD/mean of peak BMDx100.

N, Number.
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Table 5. Maximum BMD values in g/cm2 and related age groups for different measurement site.

age of )
Sex bone region maximum BMD Magg;mC%MD Cubic regression equation R
(age group) °
Lumbar spine 20-24 1.009(0989-1020) | BMD=0.311+0.046(age)-0.001 (age+0.000005(age)’ 0256
Ven ;‘r’r:ﬁ'r 20-24 1031(1009-1053 | BMD=0.610+0.025(age)+0.000002(age)* 0.190
Lumbar spine 40-44 1466(0983-1.008) | BMD=0.388+0.042(age)-0.001(age+0.000005(age)” 0390
Wornen ;‘r’r:i'r 40-44 0808(0.887-0908) | BMD=0.652+0.015(age)+0.00000008(age)’ 0334
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