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Gender Difference in Osteoporosis Prevalence, Awareness and Treatment: Based on the Korea
National Health and Nutrition Examination Survey 2008~2011
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Purpose: The aim of the study was to assess and identify gender differences in factors associated with prevalence, awareness, and treat-
ment of osteoporosis. Methods: Data for 3,071 men and 3,635 women (age = 50) from the Korea National Health and Nutrition Examination
Survey 2008~2011 were included. Osteoporosis was defined by World Health Organization T-score criteria. Impact factors and odds ratios
were analysed by gender using multivariate logistic regression. Results: Osteoporosis prevalence rates were 7.0% in men and 40.1% in
women. Osteopenia rates were 45.5% and 46.0% respectively. Among respondents with osteoporosis, 7.6% men and 37.8% women were
aware of their diagnosis. Also 5.7% men with osteoporosis and 22.8% women were treated. Higher prevalence was found among respon-
dents who were older, at lower socioeconomic levels, with lower body mass index and shorter height in both genders, and among women
with fracture history, and non-hormonal replacement therapy. Awareness and treatment rates for the risk groups were similar compared to the
low risk controls for both genders. Fracture history increased awareness and treatment rates independently for both genders. Women with
perceived poor health status and health screening had increased awareness and treatment rates, but not men. Conclusion: Results indicate
that postmenopausal women have a higher prevalence of osteoporosis than men and awareness and treatment rates were higher than for
men. Despite gender difference in prevalence, osteoporosis was underdiagnosed and undertreated for both genders. Specialized public edu-
cation and routine health screenings according to gender could be effective strategies to increase osteoporosis awareness and treatment.
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Table 1. General Characteristics of the Study Population by Gender
o . Male (n=3,071, N=5,406,952) Female (n=3,635, N=5,107,333) ,
Characteristics Categories X p
n (%) W % n (%) W %
Age (yr) 50~59 1,110 (36.2) 53.1 1,252 (34.4) 424 91.29 <.001
60~69 1,122 (36.5) 28.8 1,348 (37.1) 31.7
=70 839 (27.3) 18.1 1,035 (28.5) 25.9
Family structure With spouse 2,810 (91.5) 92.0 2,394 (65.9) 66.6 486.40 <.001
With OFM 112 (3.6) 43 643 (17.7) 20.9
Single 149 (4.9) 3.7 598 (16.4) 12.5
Residental area City 1,993 (64.9) 70.2 2,387 (65.7) 70.7 0.19 662
Rural 1,078 (35.1) 29.8 1,248 (34.3) 29.3
SES level High 826 (26.9) 31.2 458 (12.6) 14.3 312.90 <.001
Medium 1,024 (33.3) 35.7 1,086 (29.9) 33.2
Low 1,221 (39.8) 33.1 2,091 (57.5) 526
Current smoking No 1,251 (40.7) 40.0 3,406 (93.7) 93.2 1152.74 <.001
Yes 1,820 (59.3) 60.0 229 (6.3) 6.8
Alcohol consumption <1/month 1,014 (33.0) 30.2 2,785 (76.6) 74.9 1011.38 <.001
1~4/month 823 (26.8) 28.4 651 (17.9) 19.2
= 2/week 1,234 (40.2) 414 199 (56.5) 5.9
Physical activity Low 1,249 (40.7) 42.6 1,786 (49.1) 479 53.88 <.001
Moderate 871(28.3) 26.4 1,088 (29.9) 30.9
High 951 (31.0) 31.0 761 (21.0) 21.2
Height <Mean 1,609 (52.4) 474 1,774 (48.8) 46.6 0.33 .565
> Mean 1,462 (47.6) 52.6 1,861 (52.2) 53.4
Height loss No 2,011 (65.5) 69.6 1,471 (40.5) 445 292.93 <.001
Yes 1,060 (34.5) 304 2,164 (59.5) 56.5
BMI (kg/m?) <20 114 (3.7) 3.0 91 (2.5) 2.5 2.50 .286
20~24 1,982 (64.5) 62.7 2,188 (60.2) 61.6
=25 975 (31.8) 34.3 1,356 (37.3) 36.0
Calcium intake (mg/day) <700 1,970 (64.1) 61.2 2,861 (78.7) 780 158.25 <.001
=700 1,101 (35.9) 38.8 774 (21.3) 22.0
Perceived health status Poor 756 (24.6) 22.7 1,383 (38.0) 354 110.57 <.001
Fair 1,070 (34.8) 37.1 1,209 (33.3) 35.3
Good 1,245 (40.6) 40.2 1,043 (28.7) 29.3
Fracture history No 2,866 (93.3) 92.9 3,243 (89.2) 89.3 15.71 <.001
Yes 205 (6.7) 74 392 (10.8) 10.7
Parents’ history No 2,712 (88.3) 87.0 3,031 (83.4) 83.5 10.38 <.001
Yes 359 (11.7) 13.0 604 (16.6) 16.5
Health screening No 991 (32.3) 33.2 1,286 (35.4) 36.4 4.90 .027
Yes 2,080 (67.7) 66.8 2,349 (64.6) 63.6
Hormone replacement No = 3,346 (92.0) 922 = =
Yes = 289 (8.0) 7.8
Prevalence rate Normal 1,336 (43.5) 47.5 455 (12.5) 13.9 947.94 <.001
Osteopenia 1,472 (47.9) 455 1,638 (45.1) 46.0
Osteoporosis 263 (8.6) 7.0 1,542 (42.4) 40.1
Awareness rate* No 238 (90.5) 92.4 926 (60.1) 62.2 79.07 <.001
Yes 25 (9.5) 7.6 616 (39.9) 37.8
Treatment rate* No 245 (93.2) 94.3 1,171 (75.9) 77.2 31.31 <.001
Yes 8(6.8) 5.7 371 (24.1) 22.8

*Among persons with lumbar spine or femoral neck T-score < -2.5, or taking anti-osteoporotic medications; OFM=COther family members; SES=Socioeconomic status;
BMI=Body mass index; n=Unweighted sample size; N=Weighted sample size; W %=Weighted percent.

=2 02 Uehyrt A% 147t AAE Y gl 4 E
-2-36.5%Q] B H|TE L2 of Al 17% 2 WOkl (2 =163.28, p<.001),
oP ol M AAZTE ] S E (6000 HFILE G320 5} %
QUTH =47.55, p<.001). F R 1 Z AR A A3

sk gl a3 R EC] sl ¥kthr=13.34,
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Table 2. Osteoporosis Prevalence* according to Characteristics by Gender
o . Male (n=3,071, N=5,406,952) Female (n=3,635, N=5,107,333)
Characteristics Categories 5
n (%) W % X ) n (%) W % Ve )

Age (yr) 50~59 45 (17.1) 34 90.27 <.001 224 (14.5) 18.9 488.32  <.001
60~69 84 (31.9) 7.3 584 (37.9) 425
=70 134 (51.0) 17.0 734 (47.6) 71.9

Family structure With spouse 230 (87.5) 6.5 12.24 .002 875 (56.8) 33.6 91.33 <.001
With OFM 3(4.9 14.7 332 (21.5) 52.7
Single 20 (7.6) 1.2 335 (21.7) 53.9

Residental area City 149 (66.7) 6.3 4.09 .043 919 (59.6) 37.9 8.09 .005
Rural 114 (43.3) 8.7 623 (40.4) 454

SES level High 24 (9.1) 2.2 84.76 <.001 (5.6) 18.3 92.03  <.001
Medium 72 (27.4) 6.0 396 (25.7) 36.8
Low 167 (63.5) 12.6 1,060 (68.7) 48.2

Current smoking No 92 (35.0) 6.5 0.46 499 1,410 (91.4) 39.2 9.38 .002
Yes 171 (65.0) 7.3 132 (8.6) 52.8

Alcohol consumption <1/month 118 (44.9) 10.4 18.87 <.001 1,252 (81.2) 43.4 31.92 <.001
1~4/month 57 (21.7) 51 219 (14.2) 30.0
= 2/week 88 (33.4) 5.9 71 (4.6) 32.2

Physical activity Low 120 (45.6) 7.9 4.51 105 789 (51.2) 42.8 14.57 .001
Moderate 76 (28.9) 74 473(30.7) 40.7
High 67 (25.5) 5.5 280 (18.1) 334

Height <Mean 186 (70.7) 10.2 33.69 <.001 968 (62.8) 52.8 133.12  <.001
> Mean 77 (29.3) 4.2 574 (37.2) 29.1

Height loss No 112 (42.6) 4.5 61.80 <.001 450 (29.2) 29.3 77.71 <.001
Yes 151 (57.4) 12.8 1,092 (70.8) 48.9

BMI (kg/m?) <20 42 (16.0) 36.5 163.28 <.001 75 (4.9) 76.0 4755  <.001
20~24 195 (74.1) 8.5 1,012 (65.6) 42.8
=25 26 (9.9) 1.7 455 (29.5) 33.2

Calcium intake (mg/day) <700 208 (79.1) 8.6 13.34 <.001 1,288 (83.5) 429 30.00 <.001
=700 55 (20.9) 45 254 (16.5) 304

Perceived health status Poor 1 13 (43.0) 12.6 36.20 <.001 684 (44.4) 47.2 2798  <.001
Fair 67 (25.5) 4.8 448 (29.0) 35.0
Good 83 (31.5) 5.9 410 (26.6) 37.8

Fracture history No 235 (89.4) 6.7 3.08 079 1,279 (82.9) 37.1 78.83  <.001
Yes 28 (10.6) 10.4 263 (17.1) 65.8

Parents’ history No 241 (91.6) 7.2 1.01 316 1,306 (84.7) 40.7 1.70 198
Yes 22 (8.4) 55 236 (15.3) 37.2

Health screening No 107 (40.7) 8.3 3.72 .054 625 (40.5) 459 18.90 <.001
Yes 156 (59.3) 6.3 917 (59.5) 36.9

Hormone replacement No - - 1,469 (95.3) 416 30.74 <.001
Yes = = @4.7) 22.7

*Among persons with lumbar spine or femoral neck T-score < -2.5, or taking anti-osteoporotic medications; EP=estimated proportion; OFM=0ther family members;
SES=Socioeconomic status; BMI=Body mass index; n=Unweighted sample size; N=Weighted sample size; W %=Weighted percent.
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Table 3. Osteoporosis Awareness* according to Characteristics by Gender
- ) Male (n=263, N=378,542) Female (n=1,542, N=2,050,123)
Characteristics Categories > 5
n (%) W % X p n (%) W % X )

Age (yn) 50~59 5(20.0) 7.8 0.16 922 84 (13.6) 36.7 4.97 .083
60~69 10 (40.0) 8.6 256 (41.6) 426
=70 10 (40.0) 6.8 276 (44.8) 34.8

Family structure With spouse 21 (84.0) 6.4 4.35 113 874 (60.7) 415 14.55 .001
With OFM 2(8.0) 20.0 97 (15.8) 28.8
Single 2(8.0) 6.4 145 (23.5) 40.1

Residental area City 13 (562.0) 7.1 0.12 730 365 (69.3) 374 0.14 713
Rural 1(48.0) 8.3 25 (40.7) 38.6

SES level High 3(12.0) 7.8 0.46 .796 43 (7.0) 41.0 2.40 .301
Medium 6 (24.0) 6.1 138 (22.4) 34.2
Low 16 (64.0) 8.4 435 (70.6) 39.2

Current smoking No 7(28.0) 8.1 0.05 831 582 (94.5) 39.3 11.29 .001
Yes 18 (72.0) 7.3 (5.5) 22.7

Alcohol consumption <1/month 12 (48.0) 7.6 0.27 874 505 (82.0) BIe 0.11 .948
1~4/month 3(12.0) 5.7 84 (13.6) 38.9
= 2/week 10 (40.0) 8.7 27 (4.4) 38.6

Physical activity Low 8(32.0) 4.2 9.18 .010 297 (48.2) 36.2 1.37 504
Moderate 11 (44.0) 15.0 203 (33.0) 39.1
High 6 (24.0) 5.7 116 (18.8) 40.2

Height <Mean 15 (60.0) 6.4 0.92 .337 376 (61.0) 36.9 0.49 485
> Mean 10 (40.0) 10.2 240 (39.0) 39.1

Height loss No 13 (62.0) 9.3 0.73 .394 178 (28.9) 374 0.02 .886
Yes 12 (48.0) 6.2 438 (71.1) 38.0

BMI (kg/m?) <20 6 (24.0) 8.4 0.1 945 20 (3.3) 27.9 372 156
20~24 17 (68.0) 7.6 395 (64.1) 36.8
=25 2(8.0) 6.3 201 (32.6) 415

Calcium intake (mg/day) <700 21(84.0) 8.5 1.16 281 509 (82.6) 37.0 1.58 .208
=700 4(16.0) 47 107 (17.4) 418

Perceived health status Poor 13 (62.0) 111 4.64 .098 318 (561.6) 46.4 24.00 <.001
Fair 4(16.0) 2.9 164 (26.6) 33.2
Good 8(32.0) 6.9 134 (21.8) 29.9

Fracture history No 16 (64.0) 4.2 35.01 <.001 417 (67.7) 307 9519 <.001
Yes 9(36.0) 36.2 199 (32.3) 70.9

Parents’ history No 23(92.0) 8.0 0.90 344 507 (82.3) 36.4 4.54 .033
Yes 2 (8.0) 3.9 109 (17.7) 455

Health screening No 6 (24.0) 45 1.83 176 202 (32.8) 32.0 11.10 .001
Yes 19 (76.0) 9.6 414 (67.2) 419

Hormone replacement No - - 584 (94.8) 37.5 0.56 455
Yes = = (6.2) 431

*Among persons with lumbar spine or femoral neck T-score < -2.5, or taking anti-osteoporotic medications; OFM=COther family members; SES=Socioeconomic status;
BMI=Body mass index; n=Unweighted sample size; N=Weighted sample size; W %=Weighted percent.
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Table 4. Osteoporosis Treatment* according to Characteristics by Gender

o ) Male (n=263, N=378,542) Female (n=1,542, N=2,050,123)
Characteristics Categories > 5
n (%) W % X o n (%) W % x o

Age (yr) 50~59 4(22.2) 7.3 0.32 .853 52 (14.0) 234 2.65 .266
60~69 6(33.3) 5.5 155 (41.8) 255
=70 8 (44.5) 5.0 164 (44.2) 20.7

Family structure With spouse 15 (83.3) 4.4 7.73 .021 225 (60.7) 25.5 9.11 011
With OFM 2(11.1) 20.0 58 (15.6) 16.8
Single 1(5.6) 3.9 88 (23.7) 23.8

Residental area City 9 (50.0) 6.0 0.05 822 221 (59.6) 23.0 0.05 826
Rural 9 (50.0) 5.3 150 (40.4) 224

SES level High 2(11.1) 5.8 0.03 .984 30 (8.1) 31.0 2.98 226
Medium 6 (33.3) 6.1 83 (22.4) 20.8
Low 10 (55.6) 5.5 258 (69.5) 22.9

Current smoking No 6(33.3) 7.3 0.53 468 3 3(95.1) 23.9 8.14 .004
Yes 12 (66.7) 48 8(4.9 11.8

Alcohol consumption <1/month 8 (44.4) 615 0.08 .959 305 (82.2) 23.0 0.05 978
1~4/month 2(11.2) 51 51 (13.8) 22.3
= 2/week 8 (44.4) 6.4 5(4.0) 221

Physical activity Low 5(27.8) 2.9 8.87 012 165 (44.5) 19.8 5.87 .053
Moderate 9 (50.0) 12.3 129 (34.8) 25.1
High 4(22.2) 3.7 77 (20.7) 274

Height <Mean 9 (50.0) 3.9 2.91 .088 213 (57.4) 20.8 418 .041
> Mean 9 (50.0) 9.7 158 (42.6) 26.1

Height loss No 11(61.1) 8.5 2.54 11 116 (31.3) 241 0.40 528
Yes 7(38.9 35 255 (68.7) 22.2

BMI (kg/m?) <20 4(22.2) 6.2 0.04 .981 13.0) 12.0 8.25 016
20~24 12 (66.7) 5.6 222 (69.8) 215
=25 2(11.1) 6.3 138 (37.2) 27.4

Calcium intake (mg/day) <700 14(77.8) 6.1 0.19 661 301 ©1.1) 216 4.50 034
=700 4(22.2) 4.7 70 (18.9) 28.8

Perceived health status Poor 9 (60.0) 8.9 413 27 198 (63.4) 29.5 19.34 <.001
Fair 4(22.2) 29 93 (25.1) 17.8
Good 5(27.8) 4.0 80 (21.5) 18.4

Fracture history No 10 (55.6) 29 31.57 <.001 224 (60.4) 165 116.93 <.001
Yes 8 (44.4) 30.2 147 (39.6) 52.5

Parents’ history No 17 (94.4) 6.1 0.78 378 311 (83.8) 22.7 0.10 751
Yes 1(5.6) 25 60 (16.2) 23.7

Health screening No 4(22.2) 3.6 1.01 315 121 (32.6) 19.3 5.71 017
Yes 14 (77.8) 7. 250 (67.4) 25.4

Hormone replacement No = = 351 (94.6) 22.5 0.87 .350
Yes = = 20 (5.4) 29.2

*Among persons with lumbar spine or femoral neck T-score < -2.5, or taking anti-osteoporotic medications; OFM=COther family members; SES=Socioeconomic status;
BMI=Body mass index; n=Unweighted sample size; N=Weighted sample size; W %=Weighted percent.
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Table 5. Odds ratios for Osteoporosis Prevalence, Awareness and Treatment by Gender
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Prevalence Awareness* Treatment*
Characteristics Cateqories Male (h=3,071, Female (n=3,635, Male (n=263, Female (n=1,542, Male (n=263, Female (n=1,542,
9 N=5,406,952) N=5,107,333) N=378,542) N=2,050,123) N=378,542) N=2,050,123)
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Age (yn) 50~59 1.00 1.00 1.00 1.00 1.00 1.00
60~69 1.30(0.79~2.12)  2.85(2.22~3.67)" 1.79(0.44~7.31) 1.23(0.84~1.80) 1.25(0.22~7.02) 1.04 (0.66~1.65)
=70 1.83(1.12~3.00 7.25(5.36~9.81)" 0.71(0.12~4.41) 1.10(0.71~1.72)  1.06 (0.17~6.66) 1.10(0.67~1.82)
Family structure  With spouse 1.00 1.00 1.00 1.00 1.00 1.00
With OFM 171 (0.87~3.33)  1.00 (0.77~1.30)  4.30 (1.14~16.27)*  0.55(0.38~0.79)" 8.15(2.16~30.78)"  0.54 (0.35~0.84)"
Single 1.30(0.67~2.53) 0.94(0.71~1.26)  1.31(0.25~6.76) 0.91 (0.65~1.28)  0.75 (0.11~5.09) 0.87 (0.58~1.32)
Residental area  City 1.00 1.00 1.00 1.00 1.00 1.00
Rural 1.06 (0.74~1.52)  0.95(0.75~1.20)  1.13(0.37~3.44) 0.88 (0.63~1.23)  0.88 (0.20~3.94) 0.86 (0.59~1.26)
SES level High 1.00 1.00 1.00 1.00 1.00 1.00
Medium 1.84(1.07~-319 1.67 (1.15~2.42)' 1.17(0.12~10.94)  0.98 (0.54~1.76) 1.20(0.11~13.11)  0.82 (0.43~1.57)
Low 2.35(1.32~4.17)" 1.59 (1.08~2.32)* 0.74 (0.10~5.47) 1.00 (0.56~1.77)  0.41 (0.04~4.50) 0.80 (0.41~1.55)
Current No 1.00 1.00 1.00 1.00 1.00 1.00
smoking Yes 1.09(0.73~1.61)  1.40(0.97~2.00)0 1.29(0.35~4.76) 0.60 (0.37~0.98)*  1.03 (0.20~5.44) 0.59 (0.31~1.13)
Alcohol <1/month  1.00 1.00 1.00 1.00 1.00 1.00
consumption 1~4/month  0.75 (0.50~1.14)  0.85(0.66~1.10)  0.16 (0.03~0.87) 1.06 (0.68~1.63)  0.21 (0.04~1.11) 0.93 (0.58~1.51)
>2/week  0.65(0.44~0.95)° 0.63(0.44~0.90)* 0.97 (0.24~3.98) 0.82 (0.34~1.98)  1.42(0.28~7.09) 0.67 (0.31~1.45)
Physical activity Low 1.00 1.00 1.00 1.00 1.00 1.00
Moderate  0.92 (0.63~1.34) 097 (0.79~1.20) 3.45(1.06~11.23)* 1.10(0.78~1.54)  3.58(0.95~13.43)  1.27 (0.86~1.86)
High 0.68 (0.46~1.00)" 0.90 (0.71~1.16)  1.80(0.37~8.66)  1.21(0.88~1.65) 1.58(0.21~11.79)  1.58 (1.02~2.46)"
Height <Mean 1.00 1.00 1.00 1.00 1.00 1.00
> Mean 0.95(0.92~0.97)" 0.94 (0.92~0.96)" 0.98 (0.91~1.05) 1.02 (0.99~1.05)  0.99 (0.91~1.08) 1.04 (1.01~1.08)f
Height loss No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.66 (1.17~2.35)"  1.00(0.80~1.25) 0.53(0.14~1.95)  1.16(0.84~1.61) 0.25(0.05~1.32)  1.11(0.75~1.64)
BMI (kg/m?) <20 4.33 (2.64~7.13)"  4.61(2.28~9.33)! 1.65 (0.44~6.17) 0.80 (0.37~1.71)  1.83(0.29~11.43)  0.61 (0.31~1.21)
20~24 1.00 1.00 1.00 1.00 1.00 1.00
=25 0.23(0.14~0.37)" 0.48 (0.39~0.60)' 0.48 (0.11~2.16) 1.33(0.95~1.85) 0.82(0.14~4.88) 1.62 (1.13~2.32)
Calcium intake <700 1.00 1.00 1.00 1.00 1.00 1.00
(mg/day) =700 0.82 (0.54~1.23)  0.81(0.64~1.02)  0.46 (0.13~1.67) 1.09 (0.78~1.53)  0.69 (0.16~3.01) 1.29 (0.90~1.85)
Perceived Poor 147 (1.00~2.18) 1.10(0.87~1.40)  1.34 (0.42~4.30) 2,04 (1.46~2.85)" 1.63(0.36~7.42) 1.99 (1.32~3.00)"
health status ~ Fair 0.79 (0.562~1.19)  0.99 (0.77~1.26)  0.30 (0.05~1.84) 1.15(0.79~1.67)  0.73 (0.12~4.58) 0.96 (0.62~1.49)
Good 1.00 1.00 1.00 1.00 1.00 1.00
Fracture history No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.66 (0.95~2.92) 3.33 (2.47~4.49)" 16.54 (5.68~48.18)" 5.87 (4.02~8.57)! 20.07 (6.13~65.80)" 6.35 (4.40~9.17)"
Parents’ history No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 1.02 (0.59~1.77) 1.13(0.88~1.46)  0.37 (0.06~2.46) 1.37 (0.95~1.99)  0.31(0.06~1.66) 0.93 (0.63~1.38)
Health No 1.00 1.00 1.00 1.00 1.00 1.00
screening Yes 1.15(0.82~1.61) 0.92(0.76~1.11)  2.10(0.64~6.90) 1.37 (1.01~1.86) 1.46(0.26~8.11) 1.26 (0.90~1.76)
Hormone No = 1.00 = 1.00 = 1.00

replacement  Yes =

0.61 (0.42~0.87)"

1.02 (0.51~2.07)

1.06 (0.46~2.42)

OR=0dds ratio; Cl=Confidence interval; OFM=0ther family members; SES=Socioeconomic status; BMI=Body mass index; n=Unweighted sample size; N=weighted sample size;
All data were weighted to the residential population of Korea; *p<.05; 'p<.001; *Among persons with lumbar spine or femoral neck T-score < -2.5, or taking anti-osteoporotic medications.
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