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Bone Mineral Density and Prevalence of Osteoporosis in 
Postmenopausal Korean Women with Low-Energy Distal Radius 
Fractures

The aim of this study was to evaluate the bone mineral density and the prevalence of 
osteoporosis in postmenopausal Korean women with low-energy distal radius fractures and 
compared with those of aged-matched normal Korean women. Two hundred and six 
patients with distal radius fractures between March 2006 and March 2010 were included in 
this study. Patients were divided into three groups by age; group 1 (50-59 years), group 2 
(60-69 years), and group 3 (70-79 years). Controls were age-matched normal Korean 
women. The bone mineral density values at all measured sites, except for the spine, were 
significantly lower in group 1 than those of control. While the bone mineral density values 
in groups 2 and 3 were lower than those of controls, these differences were not statistically 
significant. All groups had significantly higher prevalence of osteoporosis at the Ward’s 
triangle; however, at the spine, femoral neck and trochanteric area it was not significantly 
different from those of age-matched controls. Although the prevalence of osteoporosis of 
the postmenopausal women with low-energy distal radius fractures may not be higher 
than that of the control, osteoporosis should be evaluated especially in younger 
postmenopausal patients to prevent other osteoporotic hip and/or spine fractures.
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INTRODUCTION

Distal radius fractures of the upper extremities are relatively 
common accounting for approximately 17% of all fractures in 
patients visiting the emergency room (1). In recent years, osteo-
porotic fractures have become a major health issue; and many 
studies have been done on relationship between distal radius 
fractures and osteoporosis. However, there have been still con-
troversies whether this relationship is statistically significant or 
not (2-4). Also, the prevalence of low bone mineral density 
(BMD) and osteoporosis in patients with low-energy distal ra-
dial fractures compared with that of normal Korean population 
without such fractures is not well known. In previous study, Lee 
et al. (5) assessed age- and site-related BMD and the preva-
lence of osteoporosis in Korean women with a distal radius 
fracture, and compared these with reference data derived from 
a study done in a large population-based cohort in Korea (6). 
For the study, they recruited only small number of 54 consecu-
tive Korean women, 50 to 79 years of age, with a distal radius 
fracture. However, in this study we recruited large number of 
206 consecutive Korean women patients. This study has shown 
that BMD is lower in patients with a distal radius fracture in 
women younger than 60 years of age or over 70 years of age 

than in normal controls. In addition, low-energy distal radius 
fractures are predictive of future 15 years prior to osteoporotic 
hip and spine fractures (7-9). Considering these findings, it is 
important to analyze the relationship between BMD and distal 
radius fractures in postmenopausal women for the prevention 
of secondary fractures (10). The aim of this study was to com-
pare the BMD and prevalence of osteoporosis of postmeno-
pausal Korean women with low-energy distal radius fractures 
with those of aged-matched normal Korean women.
 

MATERIALS AND METHODS

We retrospectively reviewed 206 patients who visited our hospi-
tal between March 2006 and March 2010 because of distal radi-
us fractures. Inclusion criteria of this study were low-energy 
distal radius fractures caused by out-stretched injury of the wrist 
and postmenopausal women older than 50 years of age. Pati-
ents previously diagnosed systemic diseases affecting bone 
metabolism (e.g., metabolic bone disease, renal osteodystro-
phy) or those who had been taken steroid for extended period 
were excluded from this study. We also excluded patients with 
previous distal radius fractures, those with high-energy injuries 
caused by a vehicle accident or fall, those with pathologic frac-
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tures, and those who had previously diagnosed osteoporosis.
 The BMD was measured at the spine and proximal femur us-
ing a Lunar Prodigy AdvanceTM dual energy X-ray absorptiome-
try (GE Healthcare, Madison, WI, USA). At the spine, BMD val-
ues were obtained from the first to the fourth lumbar vertebral 
body. At the proximal femur, BMD values were obtained from 
the femoral neck, Ward’s triangle, and the intertrochanteric 
area separately. For each area, the T-score and Z-score, which 
represent differences in BMD from the maximum bone density 
of young and same aged people, respectively, were calculated. 
According to the diagnostic criteria of the World Health Organi-
zation (WHO), osteoporosis was defined as any T-score lower 
than -2.5, osteopenia as any T-scores between -2.5 and -1.0, and 
normal bone density as any T-scores equal to or greater than 
-1.0 (11).
 Patients were divided into three groups by age; group 1 (50-
59 years), group 2 (60-69 years), and group 3 (70-79 years). The 
BMD values and prevalence of osteoporosis in each age group 
were compared with those of age-matched control. The BMD 
values and prevalence of osteoporosis of the control were based 
on the reference data from healthy community dwelling Kore-
an population (6). These reference data were obtained from a 
study that used a large cohort of community dwelling Korean 
women, 20 to 79 years of age. This study included the entire fe-
male age group, including women with osteoporosis, and had 
599 women 50 to 59 years of age, 894 women 60 to 69 years of 
age, and 313 women 70 to 79 years of age, and it provided age- 
and site-specific BMD reference values. This study measured 
the lumbar (L1-4) and hip locations. The equipment used in 
this study was DPX Bravo (GE Healthcare, Madison, WI, USA), 
which is small and measures only hip and spine BMD.

Statistical analysis
Results are reported as means with standard deviations or fre-
quencies with 95% confidence intervals (CI). When appropri-
ate, ranges are supplied. Continuous variables between patients 
and controls were compared with use of independent-sample 

t-tests. The prevalence of osteoporosis in each group was com-
pared by χ2 test. All statistical analyses were performed using 
SPSS 17.0 software (SPSS Inc., Chicago, IL, USA), and P values 
< 0.05 were considered statistically significant.

Ethics statement
This study protocol was reviewed and approved by the institu-
tional review board of Asan Medical Center (IRB No. AMC-IRB 
2010-0530). Informed consent was waived for this study since it 
is an observational study with minimal risk.

RESULTS

The mean height, weight, and body mass index (BMI) of the to-
tal 206 patients were 155.7 ± 5.2 cm, 55.7 ± 5.6 kg, and 23.1 ± 2.8 
kg/m2, respectively. The differences of the mean height, weight, 
and BMI in each group were not statistically significant com-
pared to control group (Table 1).
 In group 1, except for the spine, all BMD values of the pati-
ents were significantly lower than those of age-matched con-
trol. While the BMD values in groups 2 and 3 were lower than 
those of age-matched controls, those differences were not sta-
tistically significant (Table 2).
 One hundred and six (51.5%) of the 206 patients were newly 
diagnosed with osteoporosis. Osteoporosis was diagnosed most 
frequently at the Ward’s triangle (101 of 206 patients; 49.0%), 
followed by the spine (93 of 206 patients; 45.1%), the femoral 
neck (14 of 206 patients; 6.8%), and the trochanteric area (9 of 
206 patients; 4.4%). Compared with age-matched controls, all 
groups had significantly higher prevalence rates of osteoporosis 
at the Ward’s triangle; however, the prevalence of osteoporosis 
at the spine, femoral neck and trochanteric area were not sig-
nificantly different from those of age-matched controls (Table 3).

DISCUSSION

We analyzed the BMD and prevalence of osteoporosis in post-

Table 1. The mean height, weight, and body mass index (BMI) of the patients and control groups

Groups 
Height, cm Weight, kg BMI, kg/m2

Mean SD Mean SD Mean SD

Group 1
   Patients (n = 71)
   Controls (n = 599)

153.8
153.1

5.5
4.9

59.2
58.9

7.1
8.1

24.9
25.4

3.5
2.9

P = 0.125 P = 0.735 P = 0.101
Group 2
   Patients (n = 93)
   Controls (n = 894)

153.2
150.8

5.2
5.1

54.5
55.7

5.4
8.2

23.3
24.5

2.8
3.2

P = 0.592 P = 0.470 P = 0.100
Group 3
   Patients (n = 42)
   Controls (n = 313)

151.8
147.6

3.2
5.8

52.3
51.8

6.7
8.7

24.1
23.8

3.5
3.4

P = 0.733 P = 0.154 P = 0.190
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menopausal Korean women with low-energy distal radius frac-
tures. The patients were divided into three groups by age, and 
results were compared with age-matched normal Korean wom-
en without fractures. This study showed that prevalence of os-
teoporosis at all measurement sites in the patients was not sig-
nificantly lower than those of age-matched controls except at 
the Ward’s triangle. The Ward’s triangle, however, is not consid-
ered by International Society for Clinical Densitometry to be a 
suitable site for bone density measurement, because the rate of 
osteoporotic prevalence at this site can be overestimated (12,13). 
In this regard, our results seems to be against the previous stud-
ies, which showed the prevalence of osteoporosis in patients 
with distal radius fractures to be higher than that of the control 
(3,14-16). In this study, however, 106 new cases of 206 patients 
(51.5%) of distal radius fractures were diagnosed as osteoporo-
sis. The rates of newly diagnosed osteoporosis were 21 of the 71 
patients (29.6%) aged 50-59 years, 51 of the 93 patients (54.8%) 
aged 60-69 years, and 39 of the 42 patients (92.8%) aged 70-79 
years. Although the prevalence of osteoporosis of patients in 

our study was comparable with those of age-matched controls 
at all measured sites, except the Ward’s triangle, our results in-
dicate that osteoporosis should be evaluated and managed by 
screening BMD in patients with distal radius fractures.
 Our study results showed that the BMD values were lower in 
all measured area in all patients’ groups; however, it was inter-
esting that only the BMD in the femur area in group 1 was sig-
nificantly lower than age-matched control. There has been still 
inconsistency in correlation between low BMD and age. In one 
study, patients younger than 65 years of age with distal radius 
fractures had significantly low BMD values, whereas low BMD 
values associate with older patients in another study (2,17). Our 
results are partly consistent with those of a previous study, which 
showed younger postmenopausal women with distal radius 
fractures to have low BMD values. The rate of bone loss in lum-
bar vertebrae decreases after menopause and stabilizes in wom-
en at 60-69 years of age, whereas in the femur it continues or 
accelerates with age (18,19). Therefore, postmenopausal wom-
en at 50-59 years of age with low-energy distal radius fractures 
should be evaluated for osteoporosis to prevent other osteopo-
rotic fractures such as those of the hip and spine.
 The BMD of women peaks in their 30s and declines thereaf-
ter with age, greatly decreasing during the perimenopausal pe-
riod (20). While healthy Korean women have peak BMD values, 
bone loss is more rapid after 50 years of age compared to Cau-
casian and Lebanese women (6). Early detection of osteoporo-
sis in younger postmenopausal women with distal radius frac-
tures may help to prevent future osteoporotic fractures. Low 
BMD values associate with the severity of osteoporotic distal 
radius fractures (21). In contrast with distal radius fractures, hip 
and spine fractures were associated with an increased mortality 
(22). Our results indicate that an osteoporotic hip fracture can 
occur after a distal radius fracture in younger postmenopausal 
women with distal radius fractures.
 The major limitation of this study was that normative data 
were based on the reference data from Korean community dwell-
ing population (6). BMD values obtained by different densitom-

Table 2. Comparison of bone mineral density (g/cm2) at measured sites according to age groups

Groups  
Spine (L1-L4) Femur neck Ward’s triangle Trochanteric area

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Group 1
   Patients (n = 71)
   Controls (n = 599)

0.928 ± 0.14
1.004 ± 0.15
P = 0.132

0.802 ± 0.10
0.889 ± 0.12
P < 0.001

0.608 ± 0.10
0.690 ± 0.14
P = 0.007

0.660 ± 0.09
0.753 ± 0.11
P = 0.011

Group 2
   Patients (n = 93)
   Controls (n = 894)

0.831 ± 0.12
0.892 ± 0.14
P = 0.527

0.745 ± 0.09
0.774 ± 0.09
P = 0.473

0.530 ± 0.09
0.555 ± 0.11
P = 0.371

0.629 ± 0.08
0.670 ± 0.01
P = 0.247

Group 3
   Patients (n = 42)
   Controls (n = 313)

0.816 ± 0.17
0.848 ± 0.16
P = 0.724

0.670 ± 0.08
0.707 ± 0.12
P = 0.325

0.452 ± 0.07
0.488 ± 0.11
P = 0.354

0.554 ± 0.08
0.608 ± 0.09
P = 0.582

L1-L4, from the first lumbar vertebrae to the fourth vertebrae; SD, standard deviation.

Table 3. Comparison of prevalence of osteoporosis (%) at measured sites according 
to age groups

Groups Spine
Femur  
neck

Ward’s  
triangle

Trochanter 
area

Group 1
   Patients (n = 71)
   Controls (n = 599)

29.6
21.5

P = 0.513

1.4
1.7
-*

25.4
5.8

P < 0.001

2.8
0.5

P = 0.117
Group 2
   Patients (n = 93)
   Controls (n = 894)

54.8
51.3

P = 0.724

4.3
11.4

-*

50.5
36.4

P = 0.036

4.3
4.3
-*

Group 3
   Patients (n = 42)
   Controls (n = 313)

50.0
60.2

-*

23.8
36.7

-*

85.7
62.8

P = 0.031

7.1
13.1

-*
Total
   Patients (n = 206)
   Controls (n = 1,806)

45.1
40.1

P = 0.831

6.8
12.4

-*

49.0
28.4

P = 0.042

4.4
4.4
-*

*The prevalence of osteoporosis of control is higher than patients.
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eters cannot be compared because technical differences in the 
devices exist. Nevertheless, we were able to compare BMD val-
ues with reference data because the densitometer and measure-
ment sites were identical.
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