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Age-Related Bone Mineral Density, Accumulated Bone Loss Rate at
Multiple Skeletal Sites in Korean Men
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Abstract This study examined the age-related bone mineral density (BMD), accumulated bone loss rate (ABLR) at
different skeletal sites in Korean men using the data from the Korea National Health and Nutrition Examination
Survey (KNHANES)(the 1st (2010), 2nd (2010) and the year at the Sth survey). The cubic regression model was
found to be the best for describing the age-related changes in BMD. The lumbar spine, total hip, femoral neck,
trochanter, Ward’s triangle in the bone mineral density difference were analyzed by ANOVA.

The peak BMD was at 20-24 years at the lumbar spine, total hip, femoral neck, trochanter, Ward’s triangle, and the
75-79 years of age group had the highest Accumulated Bone Loss Rate. Therefore, intensive management will be
necessary for men over 75 years, and a diagnosis of osteoporosis in Korean men should be made according to The
International Society for Clinical Densitometry; ISCD.
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[Table 1] General characteristics of study population

Age

N Weight(kg) Height(cm)

(years)
10-14 425 49.3+13.8 156.6+12.0
15-19 266 66.1+13.3 1732+ 59
20-24 140 71.4+12.3 1752+ 56
25-29 209 735+12.0 174.0+ 5.2
30-34 259 744+11.8 1743+ 5.3
35-39 414 726+10.7 1728+ 5.7
40-44 359 726+ 99 1714+ 56
45-49 292 70.6+10.3 1700+ 54
50-H4 323 69.3+ 88 169.2+ 58
55-59 310 67.8+ 9.2 168.1+ 5.7
60-64 303 66.9+ 9.6 166.7+ 5.3
65-69 301 64.7+ 89 166.0+ 54
70-74 247 64.1+ 87 1664+ 55
7579 146 61.0+ 9.3 1639+ 54
>80 63 59.1+ 7.8 1633+ 54

[Table 2] Age-related areal BMD(g/cn), accumulated bone loss rate(%) and T-score at the lumber spine

Age N BMD ABLR T
(years)

20-24 140 1.0090.122"

25-29 209 0.9970.124 124123 022
30-34 259 0.983+0.122 -26+121 -034
35-39 414 0.9720.123 38122 043
40-4 359 0.98120.125 -29+124 035
45-49 200 0.9760.128 -34£127 -0.39
50-54 323 0.958+0.136 534135 -055
55-59 310 0.941%0.148 724147 068
60-64 303 0.948+0.150 -64+149 -063
65-69 301 0.935+0.149 794148 -073
70-74 A7 0.939:0.170 754168 070
75-79 146 0.909:0.182 -11.0+180 -09%5

>80 63 0918+0.161 994160 088

* 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.
T, T-score. T=(mean of group BMD-mean of peak BMD)/SD of peak BMD.

N, Number
4, & 1} T-scoret= 2E e tiol A AAro] It Table 2].
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[Table 3] Age-related areal BMD(g/ci), accumulated bone loss rate(%) and T-score at the total hip

Age

N BMD ABLR T

(years)

20-24 140 1.031+0.132*

25-29 209 1.001£0.122 -2.90 045
30-34 259 0.984+0.110 -4.55 0.32
35-39 414 0.971+0.119 -5.81 0.23
40-44 359 0.982+0.112 =475 0.31
45-49 292 0.979+0.113 -5.04 0.29
50-54 323 0.958+0.108 -7.08 0.13
55-59 310 0.946+0.117 -824 0.05
60-64 303 0.929+0.120 -9.89 -0.07
65-69 301 0.901+0.116 -12.60 -0.28
70-74 247 0.870+0.116 -1561 -0.50
75-79 146 0.8260.136 -19.88 -0.83

>80 63 0.79410.145 -22.98 -1.06

* 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.

T, T-score. T=(mean of group BMD-mean of peak BMD)/SD of peak BMD

N, Number

[Table 4] Age-related areal BMD(g/cif), accumulated bone loss rate(%) and T-score at the femoral neck

Age

N BMD ABLR T
(years)
20-24 140 0.937+0.138"
25-29 209 0.890+0.126 -5.0+134 0.36
30-34 259 0.860+0.117 -82+124 0.12
35-39 414 0.833+0.119 -82+124 -0.10
40-44 359 0.831+0.112 -11.3£11.9 -0.11
45-49 292 0.817+0.111 -12.8+11.8 -0.23
50-54 323 0.788+0.103 -159+109 -047
55-59 310 0.779+0.108 -16.8+115 04
60-64 303 0.754+0.111 -195+11.8 -0.74
65-69 301 0.734+0.112 -21.6+119 -0.90
70-74 247 0.704+0.101 -24.8+10.7 -1.14
75-79 146 0.658+0.117 -29.7+12.4 -152
>80 63 0.631+0.122 -32.6+13.0 -1.73
* 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.

T, T-score. T=(mean of group BMD-mean of peak BMD)/SD of peak BMD.

N, Number
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[Table 5] Age-related areal BMD(g/ci), accumulated bone loss rate(%) and T-score at the trochanter
Age N BMD ABLR T
(years)
20-24 140 0.718+0.104
25-29 209 0.694+0.091 -3.3+12.6 -0.23
30-34 259 0.680+0.086 -5.2+11.9 -0.36
35-39 414 0.678+0.092 -55+12.8 -0.38
40-44 359 0.693+0.091 -34+12.6 -0.24
45-49 292 0.701+0.090 -2.3+12.5 -0.16
50-54 323 0.694+0.089 -3.3+12.3 -0.23
55-59 310 0.692+0.096 -36%13.3 -0.25
60-64 303 0.682+0.099 -5.0+13.7 -0.34
65-69 301 0.662+0.096 -7.7+13.3 -0.33
70-74 247 0.638+0.102 -11.1+142 -0.76
75-79 146 0.598+0.110 -16.7£15.3 -115
>80 63 0.5830.120 -188+16.7 -1.29
* 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.

T, T-score. T=(mean of group BMD-mean of peak BMD)/SD of peak BMD.

N, Number

[Table 6] Age-related areal BMD(g/cm), accumulated bone loss rate(%) and T-score at the Ward’s triangle

Age

N BMD ABLR T

(years)
20-24 140 0.830+0.142*
25-29 209 0.770+0.152 -7.2%+183 042
30-34 259 0.717+0.134 -13.6+16.1 -0.79
35-39 414 0.661+0.131 -20.3+15.7 -1.19
40-44 359 0.640+0.120 -228+144 -1.33
45-49 22 0.615+0.123 -259+14.8 -1.51
50-54 323 0.572+0.111 -31.0+133 -2.02
55-59 310 0.548+0.110 -339+132 -1.98
60-64 303 0.525+0.115 -36.7+138 214
65-69 301 0.486+0.107 -41.4+128 242
70-74 247 0.459+0.094 -446+11.3 284
75-79 146 0.426+0.114 -486+13.7 284

>80 63 0.411+0.109 -504+13.1 295

* 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.

T, T-score. T=(mean of group BMD-mean of peak BMD)/SD of peak BMD

N, Number

[Table 71 Cubic regression equations and coefficients of determination(R*) for BMD according to age-related changes
at various sites in Korean men

2

Site Cubic regression equation R
Lumbar spine BMD-=0.311+0.046(age)-0.001 (age)*+0.000005(age)” 0256
Total hip BMD-=0.610+0.025(age)+0.000002(age)’ 0.190
Femoral neck BMD=0.556+0.024(age)-0.001 (age)*+0.000003(age)* 0222
Trachanter BMD=0.662+0.00004(age)*+0.0000006(age)* 0.059
Ward's triangle BMD=0.558+0.019(age)-0.001 (age)*+0.000003(age)* 0416

2 goHFig. 11.
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A =9 (p<0.05). T-scoret= 25-34410114
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[Fig. 11 Scatter plots and cubic regression curves of
age-related changes in BMD at different sites
in Korean men.
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