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Risk Factors Associated with the First Osteoporotic Fracture

Kim, Young Sun'- Choi, Ja Yun?

'Nurse, Gwangju Christian Hospital, ?Associated Professor, College of Nursing, Chonnam National University - CRINS

Purpose: The purposes of this study were to identify the factors associated with the first reported fracture in
osteoporotic patients. Methods: One hundred and sixty-four patients who presented with osteoporosis at K
hospital in G city, South Korea between July and September 2010 were participated in study. Modified Korea
National Health and Nutrition Examination Survey tool were used to measure participants' living habits. Computer
aided nutritional analysis program (CAN-PRO) designed by Nutrition Information Center in the Korean Nutrition
Society (2002) was used to analyze foods intake and to calculate the individual nutrients intake. Results: The risk
of developing the first osteoporotic fracture was ten times higher in the patients between 65 to 74 years (OR=10.086,
p=.010), and 28.41 times greater in those with increasing falls (OR=28.41, p<.001). Patients with higher bone
marrow density (BMD) and higher consumption of animal protein diet had lower risks of developing the first
osteoporotic fracture (OR=0.37, p=.011; OR=0.88, p=.040, respectively). Conclusion: Risk factors for osteoporotic
fracture included the age from 65 to 74 years, an increase in falls, low animal protein consumption, and reduced
BMD. Systematic educational program is needed to prevent fracture in osteoporotic patients.
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Table 1. Difference of General and Clinical Characteristics between Fracture and Non-fracture with Osteoporosis (N=164)
Fracture (n=103) Non-fracture (n=61) 5
Characteristics Categories X" ort P
n (%) n (%)

Gender Male 15 (14.6) 8 (13.1) 0.07 .822
Female 88 (85.4) 53 (86.9)

Age (year) <65 17 (16.5) 21 (34.4) 7.35 .025
65~74 40 (38.8) 16 (26.2)
>75 46 (44.7) 24 (39.3)
M=%SD 72.99+8.13 70.85£9.80 1.44 154
Income monthly (10,000 won) <100 93 (90.3) 50 (82.0) 2.38 149
>100 10 (9.7) 11 (18.0)

Body mass index (kg/m?) M=SD 22.51£3.35 23.24+3 22 -1.36 175

Family history of fracture Yes 11 (10.7) 13 (21.3) 3.47 .071
No 92 (89.3) 48 (78.7)

History of fall Yes 66 (64.1) 12 (19.7) 30.29 <.001
No 37 (35.9) 49 (80.3)

Bone mineral density (g/cmz) M=£SD -3.45%+0.69 -3.20%£0.61 -2.34 .021
U, HE T T BT PRSI S AoE ey B B0 93 vHE 8218 o], BUE, A
om, AT F BE 200 AR P Zos debdth W 1d7ke] 93E 9 HAT S8 Sl do|tt 713
djebzlot A AES HASHE A¢E TETAM 47 ma} e Qe Bgelem Wl i A5
3078(29.1%)¥F 26%3(25.2%) 1L HlFAT M= 242 3 WA St Fddo] 28.4u) E3UTHOR=28.41,
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Table 2. Difference of Health related Lifestyle between Fracture and Non-fracture with Osteoporosis (N=164)
Fracture (n=103) Non-fracture (n=61) 5
Variables X" ort p
n (%) or MESD n (%) or M*SD

Exercise Yes 59 (57.3) 35 (57.4) 0.00 >.999
No 44 (42.7) 35 (57.4)

Exercise time (min/day) 43.14%25.31 49.44%£31.71 -1.07 .288

Alcohol Yes 28 (27.5) 15 (24.6) 0.16 718
No 74 (72.5) 46 (75.4)

Smoking Former 16 (15.5) 11 (18.3) 0.21 .666
No 87 (84.5) 49 (81.7)
Quantity (piece/day) 17.87%5.83 14,80%8.69 1.06 .300
Duration (month) 409.60%£132.15 420.00£178.89 -0.17 .868

Meal, breakfast Yes 93 (90.3) 60 (98.4) = 0557
No 10 (9.7) 1(1.0)

Meal, lunch Yes 95 (92.2) 57 (93.4) - > 999"
No 8(7.8) 4(6.6)

Meal, dinner Yes 99 (96.1) 60 (98.4) = 6527
No 4(3.9) 1(1.6)

Snack intake Yes 63 (61.2) 41 (67.2) 0.60 504
No 40 (38.8) 20 (32.8)

Coffee intake Yes 21 (20.4) 13 (21.3) 0.02 > 999
No 82 (79.6) 48 (78.7)

Supplemented vitamin Yes 30 (29.1) 22 (36.1) 0.85 .388
No 73 (70.9) 39 (63.9)

Supplemented health Yes 26 (25.2) 21 (34.4) 1.58 .217

food No 77 (74.8) 40 (65.6)

T Fisher's exact test,

ZHee}, 2ol 20000014 2002 Abe] wl=m A el AF = Ho] ErhEA FHE ke Al Ao A
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Table 3. Difference of Dietary Intake between Fracture and Non-fracture with Osteoporosis (N=164)
. Fracture (n=103) Non-fracture (n=61) . »
M=£SD M=£SD
Energy (kcal) 1,275.501+432.23 1,471.77+338.82 -3.04 .003
Vegetable protein (g) 36.23+12.28 37.86+£12.66 -0.81 418
Animal protein (g) 25.60£18.40 36.20£27.03 -2.71 .008
Vegetable fat (g) 15.29%9.56 15.65+10.79 -0.22 827
Animal fat (g) 11.00£10.76 17.26+£16.85 -2.61 011
Carbohydrate (g) 212.48£71.59 237.96+57.68 -2.36 .019
Vegetable calcium (mg) 328.99+185.88 345.59+159.42 -0.58 561
Animal calcium (mg) 261.58+184.89 346.33+219.82 -2.64 .009
Phosphorus (mg) 761.78+341.85 951.44+389.33 -3.26 001
Vegetable iron (mg) 9.27%+3.86 9.93%3.20 -1.12 .263
Animal iron (mg) 165.08%+951.30 194.67£1091.27 -0.18 .856
Sodium (mg) 4,269.41%3,006.83 4,565.35%+1903.03 -0.69 491
Potassium (mg) 2,222,33+911.62 2,700.08+1061.48 -3.05 .003
Zinc (mg) 125.17+757.32 30.18+155.88 0.91 .367
Vitamin A (ugRE) 552.531+680.45 618.521+463.87 -0.67 504
Carotin 2,668.45%3,690.10 3,085.7122636.80 -0.77 440
Vitamin B1 (mg) 0.86£0.58 1.00£0.44 -1.55 124
Vitamin B2 (mg) 1.24+3.04 1.42+2.40 -0.40 .693
Vitamin B6 (mg) 5.28%21.75 417£12.42 0.36 718
Niacin (mg NE) 17.65+41.14 19.28£29.27 -0.27 .786
Vitamin C (mg) 78.84148.90 92.50£53.55 -1.67 .097
Folic acid (ug) 1,98.81£110.97 252.57+125.96 -2.85 .005
082 =EHA T 5040 o (T 684]) 1,810%W 87 ARS ASHFE st BHE 2, dPo] mopdsyE
s o R 3 Inhed 4 el 9d, A WA Ioed S o] mobAAIE 8kt v,
W= E ARe] FohE A Tscore 25 Ve 2 Fdelo]  ARE PR TR} Trhed UL vota 2
FEFES A= Ao Uepskar, Bebd 720089 Fdel & I 6541004 74MI7HA] BTl A MR S d =4
ey BAe dZacle Axg akel A, ¥, Fe R ol SIS wlehd V)& el B A7dnE &
okl AR YebgTh ¥, Lee 5(2010)9] Aol el 2w, 53] o] A5 Age] SIS A
= vt 4041004 oMIZEAI o] HUY F 935185 ) SR o] ST AL B 4 o, 754 o delxE <
o o 2ol dFacl L A AP Wl e Fkel mek A v Bope 2dRe) Fvlat
et HY EFelA age] Ened 249 Ad=E 2 BY) ofHual M = AT 7540 o) de] B¢ 65
Eole= Ao Yehyth B Ao G tidAzt F AlolA 744 dchol v]al] ALg &5 o] EolEo] ES
ApolA 159, M2 F 23902 Ao vl e 5 Qe At o Aol FoluE gow
TEeo] YU wpe TR 2AHA 9k, YIS ZErh 2 754 o)) nHAZ o & /)& o
Zo] XFAA a4 SH 9 A0S getstdi=d, 7} EE7] Wj&Ed(Bow et al,, 2011; Lee et al,, 2010:
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Table 4. Factors Associated with Osteoporotic Fracture and Relative Risk (N=164)

i B Adjusted for all variables »

OR (95% CI)

Age (year) <65 2.309 1.00 .010
65~74 2.678 10.06 (1.750~57.862) .397
>75 14.56 (0.030~161,002)

Bone mineral density (g/cm?) -1.160 0.37 (0.17~0.80) .011

History of fall Yes 3.347 28.41 (4.339~186.037) <.001
No 1.00

Energy 0.002 1.00 (0.994~1.010) 604

Animal protein (g) -0.108 0.88 (0.809~0.995) .040

Animal fat (g) 0.068 1.07 (0.927~1.237) .353

Carbohydrate (g) -0.012 0.99 (0.950~1,029) .567

Animal calcium (mg) -0.004 1.00 (0.991~1.002) .191

phosphorus (mg) 0.005 1.01 (0.997~1.013) .203

Potassium (mg) -0.002 1.00 (0.995~1.001) 134

Folic acid (ug) 0.000 1.00 (0.990~1,010) .987

Pinheiro et al,, 2010), 754] ¢|E 2= AH ] Z7}d| w}= a8y B AqollA 12 Agtel g SUwr) 2.5 1
A WA S SdEol Sk Beve e W IS $AE e R sho] Sdwr) v ARl
HhR i) W @ sfeta A7 Aol FUws} s T Bl
B AFold FUxe] 1991 g/em?)7} Hol 4= Z %%°}X4,71%§€ﬂﬁ1%§ Hhe 232 7hAgioh 2 AT
tha A A2 0379 SolAl= Ao® Yttty ¢t Rk dA”o] ST elA et 72,94, HIZHET 70.94]
iz} 40M01A oM 7FA ] 935188 tide s ks 2U|E 04?011 Hsl i d o2 g o] i dart 48 =H A
g Bde] JFecl L A ARES W AN ¢ 7] uhol ol2ld Aabh ek ez AztEr, V)&
U el Fumst Bdate fo@ WAV ek dToME oy 342 o R 97 AF 1042 £33
okth(Lee et al,, 2010). 4,3327 9] 404 o] Bepa o)A o] 40~65A419] A AAEHA T, GA FA ]%} S|
S o R g AFolxE A7, 4 o]F 77t S Fehi7h A2 A4 =0T Bebd g oM e 24T
3t 7158 4 AR5 o3 2 dES 1) Bt 65,54, 8] Z-T-E 59,44 9 3L(Pinheiro et al,, 2010),
=AYl oy FHE e AeE ¢dgelog v 2F BN = Hit 684 P9 H(Bow et al,, 2011), Lee
| A] &t} (Pinheiro et al., 2010). Kanis 5(2002)2] oI+ =(2010)0] AT3k v A= ] N5 ZFH-7+0] 574,
oM = FThE A =2 ofH T-scoreol| A HAE 5= gtk HZd o] 51.8M4th el nHo g Z4E ZHUT
2R ek gk, 2Eu 504 ol (HE 68D 18108 & SAle] B St TlRe] Auhy @*w o} Q=
e oR B BT B dBedl ATl A Fmel JFL W A0 AZhH) ol thE FF o
e = Ao FEerh-2.5 vIRk)l Z-97F Lol 3l Aol 77 dasittar AzbEd
ala] 13,80 A SRR Ee Aow et Bow et 2 Aol A AFe] SN FEAT A A

5 2011), o]E 7]E A7E FFs B SU=rF WHO  FH7F 1991(g)
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(Dawson—Hughes & Harris, 2002; Hannan et al,, 2000;
Meyer, Pedersen, Loken, & Tverdal, 1997; Munger, Cerhan,
& Chiu, 1999; Promislow, Goodman-Gruen, Slymen, &
Barrett-Connor, 2002; Schurch et al., 1998; Wengreen et
al., 2004)oll4 FFEH oY Svha/d Sl vl A= &
Ao B3 A JeFo] TE T nlaf A& Thio] ¢
T4 Aolgh= 7S FAAY 3l F=
g dhio] FthaA A WS a7 A9 ddd
Aog HuEddY, J=y 1,035‘:lﬂ U]iL Aol AFsh=
654 o]} wiel oqzﬂg Aoz 3

o

AR A

O

= =3th(Sellmeyer, Stone, Sebastian, &
Cummings, 2001), 2 AT = 21 EA] il de F4d7
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£ gzl H_AO]_O:IJ_ OEH ohal z] /\J‘A‘— AT
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& 231 ko] - 2,000 keal, &J&F2] 791,700 keal Q1 H]
(The Korean Nutrition Society, 2005), ¥ A-t)4=}¢] 5}
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