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A Study on the Establishment of Reference Range of Osteoporosis at
Distal Radius: A Community-based Study

Soo Jeong Kim, Kyung Sook Lim', Yoon-Sok Chung?® Mi Sook Song®, Soon Young Lee

Department of Preventive Medicine, Ajou University School of Medicine, Suwon,
Gwangju City Health Center, Gyeonggi—dol, College of Nursing, Ajou University, Suwon?,
Department of Endocrinology and Metabolism, Ajou University School of Medicine’, Suwon, Korea

Objectives: The prevalence of osteoporosis varies in accordance with measurement equipment, measure-
ment region, and normal bone mineral density (BMD) distribution of young adult. We intended to suggest
the reference range of young female population who could provide reference data for osteoporosis
diagnosis of residents in Gwangju City and determine the prevalence of osteoporosis.

Methods: We measured the BMD with DTX-200 of 802 women at the age of 20 or more among the
residents of Gwangju City who participated in the health inferview and examination survey from
November 2005 to December. We measured height and weight of the subjects, disseminated self-entry
questionnaire to them to ask about osteoporosis related factors.

Results: The BMD of subjects reached the maximum in the age group from the age of 40 to 49. The
standardized prevalence of osteopenia and osteoporosis among the women atf the age of 50 or more
living in Gwangju City in view of the reference data of the young women from the age of 40 to 49 were
23.6% and 26.8% respectively.

Conclusion: We attempted to determine the distribution of BMD by extracting representative sample from
the target population of local community and propose the reference range be from the age of 40 to
49 in relation to diagnosis of osteoporosis in distal radius. It seems sensible to build a stable database
through cross-sectional studies and continuous time-series studies at a distance of time in order to present
reference data for BMD in various measurement regions that could represent the Korean population.

Key Words: Bone mineral density, Dual-energy X-ray absorptiometry, Reference range, Osteoporosis,
Prevalence
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Gwangju Citizen
N=166,148

v

Health interview and examination survey
N=1,688(778 men and 910 women)

v

Women aged 20 and over

Related patients were excluded.
Related drugs takers were excluded.

Y
Aged 20~49, 428 women Aged 50 and over, 374 women for
for reference range prevalence

Fig. 1. Target population.

Table 1. Anthropometric and menstrual data by age group

Age at menarch

Proportion of

Height (cm) Weight (kg) BMI (kg/m’)

Age goup - n (Mean£SD) (Mean£SD) (Mean£SD) (MéZreli)SD) poj:;nn‘::slzg)sal
20~29 72 160.946.3 55.5+10.4 21.443.1 14.5+1.7 0.0
30~39 197 158.5+5.5 56.6%8.1 224432 145412 0.0
40~49 159 157.0+6.2 60.419.6 245436 15.541.7 5.9
50~59 146 154.5+5.3 50.148.5 248432 16.4+1.8 74.6
60~69 127 153.7+5.6 50.849.2 253435 16.742.0 99.2
70~79 84 149.6+5.5 57.349.0 25.643.9 173417 98.8

80+ 17 146.0+5.2 49.7+6.4 233+2.1 164+13 100.0
total 802 155.8+6.6 58.249.1 24.0%3.6 157419 430

o) FFARE YHE o g, B dFdAe A%

& gl Aol dFEAE 20~294], 30~394], 40 ¢ 070

~49A|2 Z+7t FHE3lo] Tscored AHESATH S 0.6000-

WHO AEk71%0] 2Jsto] Tscore =-1001%W A%, | 2 050001
—2.5<T-score <—1o]™ Z7+4Z (Osteopenia), T- % 0.4000 4
score <—2.50]" Zt}F= (Osteoporosis) &2 H5F g
Sl 2 0.3000
.qg)_ 0.2000 A
5. EAANZ & 010004
2IO 4IO 6I0 BIO 160

89 EATA * gl SPSS Windows version
1205 o] &&3ict.

Age (yrs)

Fig.
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2. Distribution of the distal BMD by age.




Reference Range of Osteoporosis Diagnosis

Table 2. Mean BMD values with standard deviations of reference range at distal radius

Cut-off value of BMD

Age Mean SD
(years) n (g/cmz) (g/cmz) Norm:;tl Osteopeznia Osteoporzosis
(gfem’) (g/em’) (g/em’)
20~29 72 0.4472 0.05047 0.3967 <0.3967 and >0.3210 0.3210
30~39 197 0.4637 0.04789 0.4158 <0.4158 and >0.3440 0.3440
40~49 159 0.4823 0.05787 0.4244 <0.4244 and >0.3376 0.3376
SD: Standard Deviation, BMD: Bone Mineral Density.
Age-group
0.5 50-59 60-69 70-79 80+
0 1
05+
Ak
o -1.51
= 25k
3+
35L —e— Reference data from our subjects aged 20-29 yrs old ;
- e A Reference data from our subjects aged 30-39 yrs old
-4 --O-- Reference data from our subjects aged 40-49 yrs old .
45L —B-- Equipment's reference data

Fig. 3. T-scores by age groups according to reference data.
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Table 3. Mean T-score of 50 and over aged women using different references

50~59 60~69 70~79 80+
Reference range 20~29+" 0.1280=*1.26 —1.1596%1.38 —1.8747£1.49 —3.375£1.65
30~39 —0.2096%1.33 —1.5667%£1.45 —2.3202%1.57 —3.9021£1.74
40~49" —0.4949+1.24 —1.6179£1.20 —2.2415%1.30 —3.6303%1.56
Equipment’s reference data* —0.5577£1.13 —1.7054+1.22 —2.3500£1.33 —3.6929+1.46
F-value 9.804" 4.298° 1.983 0.339

* significantly different between Equipment’s reference data and reference range aged 20~29 by multiple comparision,
Tsignificantly different between reference population aged 20~29 and reference range aged 40~49 by multiple compa-
rision, T P<0.001, * P<0.01.

Table 4. Prevalence of osteopenia and osteoporosis among different references

Reference range

20~29 30~39 40~49

Equipment’s reference data

osteopenia osteoporosis osteopenia osteoporosis osteopenia osteoporosis  osteopenia  Osteoporosis
50~59 (n=146) 19 (13.0) 4(2.7) 24 (16.4) 9(6.2) 32 (21.9) 7(4.8) 44 (30.1) 10 (6.8)
60~69 (n=127) 36(28.3) 26 (20.5) 27 (21.3) 44 (34.6) 34 (26.8) 41 (32.3) 38(29.9) 44 (34.6)

70~79 n=84)  22(262)  33(29.3) 23(274) 38(452) 25(29.8) 37(440)  33(39.3) 40 (47.6)

80+ (n=17) 2(118)  13(765)  2(11.8) 13(765  2(11.8) 13(765)  4(235)  13(76.5)
Gwangju city 19.6 216 19.2 283 236 26.8 309 290
prevalence™

Korean 203 209 19.7 28.0 242 26.4 313 287
population

Values are n (%).
* Age adjusted prevalence of women over 50 years per 100 persons adjusted for the Gwangju city population, 2005,
TAge adjusted prevalence of women over 50 years per 100 persons adjusted for the Korea population, 2005
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