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Assessment of Fracture Risk by the FRAX Algorithm in Postmenopausal Korean
Women with and without Type 2 Diabetes Mellitus: The Korea National Health
and Nutrition Examination Survey 2008-2009
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Objectives: The aim of this study was to compare the 10-year probability of hip fracture and a major
osteoporotic fracture using the FRAX algorithm between postmenopausal Korean women with and
without type 2 diabetes mellitus (T2DM).

Materials and Methods: We used data from the Fourth Korea National Health and Nutrition Examination
Survey 2008-2009. The measurements of anthropometric parameters and bone mass were obtained using
dual energy X-ray absorptiometry (DXA) (Discovery-W, Hologic Inc., USA). Data was available for a total
of 1,594 postmenopausal women (1,498 without T2DM and 96 with T2DM) aged 40 to 90 years old. The
FRAX® 10-year probability was computed using the algorithm available online at http://www.shef.ac.uk/
FRAX (South Korea version). To compare the 10-year probability of osteoporotic fracture between the
groups with and without adjustment for age and weight, a general linear model was used.

Results: Mean 10-year probabilities of fracture were similar between groups for major fractures (diabetic
9.0 (8.0, 10.0, 95% ClI) versus non-diabetic 8.1 (7.8, 8.4, 95% CI), P=0.087) and hip fractures (diabetic 3.6
(2.8, 4.3, 95% CI) versus non-diabetic 2.9 (2.7, 3.1, 95% CI), P=0.099). After adjustment for confounding
factors (age and weight), there was also no significant difference between the diabetic and non-diabetic
group (major osteoporotic fracture: 8.4 versus 8.1, P=0.563; hip fracture: 3.2 versus 2.9, P=0.320).
Conclusions: FRAX did not reflect higher major osteoporotic and hip fracture risk in Korean T2DM patients.
T2DM might be considered for inclusion in future iterations of FRAX.
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Table 1. Comparison of baseline characteristics between postmenopausal Korean women with and without type 2 DM

Without type 2 DM
N=1498 N=96

With type 2 DM, & e Pvalue’

Age (years)

Height (cm)

Weight (kg)

Body mass index (kg/rnz)
L-spine BMD (g/cm?)
L-spine T-score

Total hip BMD (g/cm’)
Total hip T-score

Femur neck BMD (g/cm’)
Femur neck T-score
Serum 25(OH)D (ng/mL)
Serum creatinine (mg/dL)
HbAlc (%)

62.4 (61.8, 63.1)
153.4 (153.1, 153.8)
56.6 (56.1, 57.1)

24.0 (23.8, 24.2)

0.798 (0.789, 0.807)
—1.81 (—1.89, —1.73) —1.72 (=195, —1.48) 04717  0465"
0.781 (0.773, 0.789)
-0.61 (—0.68, —0.54) —0.74 (—0.94, —0.53) 0.249"  0.401"
0.626 (0.619, 0.633)
165 (—1.72, —1.59) —1.93 (=2.13, —1.73) 00137 0018"
19.0 (18.4, 19.6)
0.72 (0.71, 0.73)
5.73 (5.50, 5.94)

65.7 (63.5, 67. 9) 0.007" -
153.1 (1518, 1542) 05747  o0210"
59.8 (57.4, 62.2) 0.009" -
255 (24.6, 26.3) 0001" 02817

0.809 (0.782, 0.835) 04717  0465"

0.767 (0.743, 0.790) 02497 0401’

0.597 (0.576, 0.618)  0.013" 0.018"
18.5 (17.0, 20.0) 05337 0.770"
0.74 (0.70, 0.79) 03347 07417
738 (6.97, 7.78) <0.001"  <0.001"

Diabetes duration - 6.5 (4.8, 8.3) - -
Previous fracture (%) 0.3 (0.1, 0.9) 0.0 (0.0, 0.0) 0.706 " -
Parent fractured hip (%) 109 (8.8, 13.3) 72 (3.2, 15.5) 0.305" -
Rheumatoid arthritis (%) 53 4.1, 6.7) 3.6 (1.5, 8.3) 03907 -
Secondary osteoporosis (%) 11.9 (10.2, 13.7) 13.9 (8.1, 23.0) 05527 -
Current Smoking (%) 6.8 (5.4, 8.6) 2.3 (0.7, 7.8) 00787 -
Alcohol consumption (=3 units per day) (%) 1.7 (1.1, 2.6) 1.0 (0.3, 4.2) 0.536" -
10 year probability of major osteoporotic fracture (%) 8.1 (7.8, 8.4) 9.0 (8.0, 10.0) 0.087" 0.563"
10 year probability of hip fracture (%) 29 (2.7, 3.1) 3.6 (2.8, 4.3) 009" 03207

Data are means or percentage with 95% confidence intervals. BMD, bone mineral density.
TStudent’s t-test, fchi—square test, §p—value after adjustment for age and weight only for continuous variables
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Fig. 1. Comparison of FRAX-10 year probability of major osteoporotic fracture
between postmenopausal Korean women with and without type 2 diabetes
mellitus before and after adjustment for age and weight.
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Fig. 2. Comparison of FRAX-10 year probability hip fracture between postmenopausal
Korean women with and without type 2 diabetes mellitus before and after

adjustment for age and weight.
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