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Risk Factors for Hip Fracture among the Elderly
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- ABSTRACT -

Obgectives: This study was conducted to find out risk factors related to elderly hip fracture, so that the result could
provide basic data to establish prevention programs for hip fracture among the elderly.

Methods: The data were collected from 199 cases hospitalized in 4 university hospitals in Pusan from January, 1996 to
December, 1998, 193 healthy controls who visited elderly facilities in Pusan,

The data were obtained from medical records and by using questionnaires through telephone contact or direct personal
interview with the subjects or their family, and .were analyzed for 2-test and muiltiple logistic regression, The risk factors
were shown with odds ratios and their 95% confidence intervals,

Results: In univariate analysis, the odds ratio of hip fracture risk was estimated to be 19 for the elderly aged 75 years
as compare with those aging less than 65 years; 42 for those with job as compared with those without job; 33 for
those with more than 6 children as compared with those with one or two children. For the variables related to physical
characteristics, small height (p=0015), light weight (p=0000), and low BMI (p=0014) were risk factors for elderly hip
fracture, Some variables related to health, such as previous history of illness (OR=3.3.), abnormal blood pressure (OR=186),
previous fracture history (OR=22), lower limbs weakness (OR=121) and gait disturbance (OR=426), were significantly
associated with the risk of hip fracture, In multiple logistic regression, risk factors for hip fracture were age, having pb,
lower limb weakness and previous history of illness. The adjusted odds ratios of hip fracture risk among the elderly were
age (OR=11), having jobs (OR=117), weak lower limb (OR=108) and previous history of illnesses (OR=33),
respectively.

Conclusion: This study suggests that the plan for improving the daily living environment for the elderly systematically
should be implemented to avoid the chances of fall and that programs encouraging to practice regular exercise for
physical activity and to promote health of the elderly should be developed.
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Table 1. Risk estimates of hip fracture related to socio-
demographic characteristics of elderly cases and
controls, Pusan, 1996-1998,

Unit © person{%)
Variables Case Cotd  Totd OR %% Cl
Gender
Male 7(382) 7(389) 15HBS) 1®
Female 123(618) 118(611) 241{615) 103 068-155
Age**
{65 years /(131 (104 BT 10
6569 years 2(146)  54(280) 83(212) 041 020-086
0-74 years 310156)  74(383) 105(268) 032 016-066
T5+ years 113(%8)  45(233) 18(403) 183 0%8-330
Education™*
None 9%(492) S0(59) 148(378) 100
Eementary school  62(312)  76(304) 138(3%52) 049 031-078
Middle school 2011 B2 610156 03 018062
High schod 13(65) 17(88) (7)) 046 021-101
University 4200 NED BEYH 120 011382
Limwithmt**
No HLE8) 64(2) 17B(46) 10
Yes 88(442) 120(668) 217(54) 03 026-059
Havmg ,bb"
No 17(899) 188(974) 367(%6) 100
Yes 20(101)  5(26) 25(64) 420 15614
Type of housing
Apartment 55(206)  69(358) 128(R7) 10
House 140(704) 124(642) 26A(673) 132 086-202
No. of children***
12 18(90) - (40) 45(115) 10
3 B(151)  51(264) 8L27) 088 042-186
4 (Be) 402 {24 172 08-3%
5 4{206)  45(233) 86(219) 137 066284
6+ B(3L7)  (150) RABS) 36 1568
Total 103(1000) 96(1006) 199(1000)

* p{001  ***pd0.001
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oAt (p=0000). =&, A+ BMIZF 200 vlgho|
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Table 3ejA{$k Zho] Thi® RAo o5lo] g a9lq
g 2 g Fated EYS o 3] ¥4 2R o f9
T APL2ULE AANse] ARRe), HaiApe), FAAo]
e A5 7AYBH Ado] 1¥A YL x4l
S B8t ztzh 3116Ml, 411990, 2319 ©f 3ot

3. At 229 27 ke s} Baiel 54

FAAM WYl Uy xdy 1@
HEAY Y¥el AL 7T YA ¥ 29 5
A 2A AEE 7 AT e xUEY THEIEA
fgol FAHLE RosA o EUT (5% CI=269-
636). ERLE FRE A o 9§ TAAZHY 9
EE g THFCE B8 B g olato] gl k9l
of Hgtel olitel gl k9l W& 161¥] o BT
(95% Cl=104-250). 28} Al gAol7} Qe 909 ¥ $
< IHEITE Y FAFAME 377%, BEIAA
N3%ZT F 7 KT Aol7t glo] NFANI UE
XA 2%A g2 x4 Aloje] 2REFHY APE
= Z)7F Y%t (Table 4).

2) B et Add 54

SHBFOE BN ¥ S8 Add ©E 13y
249 ¥ E SRAZYe] g ko] FA2Yo| F
< kAo HE 120602 FAHol A ¥ o =%
ot (95% Cl=745-1952).

E¢ ByAdst U k99 A AYss 2
o34 =34t (Table 5).

98 xUEY ZRHEY YY) Y BA-gEF 97

Table 2, Risk estimates of hip fracture related {o physical
characteristics of elderly cases and controls,

Pusan, 1996-1998
Unit : person{%)

Variables Case confll  Total  OR %% CI
Height{cn)*

A5 4121y 8(41)  2(82) 100

150-158  89(447)  88(456) 177(452) 0 014-079
160-169  50(251)  66(342) 116(206) 025 010-061

170+ 30181 3161 67(171) 039 015098
Weight(kg)***

&0 732 2(140)  ®(53) 100

5-59  60(302) 74(33) 134(42) 030 017-053
60-69  43(216)  57(205) 100(255) 028 015-051

70+ (121} 35(181) 58(151) 02 013-051
BMI{ke/m2)*

@0 s(R2 BT AU 10
00-219  40(201)  48(249)  88(224) (043 024078
20-39  43(216)  5(85)  B(250) 040 026072
240-59  31{156)  31(161) 62(158) 052 027-09%9
60+  2{106) 26(135) 47(120) 042 02008

Total  199(1000) 193(1000) 392(1000)

BMI(Body Mass Index) = {Weight/Height2) 104

* pd005 *** pd0.001

Table 3. Risk estimates of hip fracture relafed to emotional
characteristics of elderly cases and controls, Pusan,
1996-1998

Unit : person(%)

Variables Case Control Total OR 9% CI

Cognitiveimpairment***

No 171(859) 192(995) 363(926) 100

Yes 28(141) 1005  29( 74) 3L16 423-22064
Emotional  problems***

No 164(824) 193(1000) 357(91.1) 100

Yes 3B176) 000 3H( 89) 4119

Sleep disorder**

No 157(789)  173(896) 330(842) 100

Yes 42(211)  20(104) 158) 231 130411

62(
Total 199(100.0) 193(1000) 392(1000)

**p001  ***p<0.001
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Table 4. Risk estimates of hip fracture related fo health
status of elderly cases and controls, Pusan, 1996~

1998

Unit : person(%)

Variables Cae  Contrd  Totdl OR 95% CI

Past history***

No 84(422) 145(751) 229(384) 100

Yes 115(578)  48(249) 163(416) 414 269636

DM 46(231) 1367 S9(151)

Cataract 23(116) 1473 3794

Dementia  12(69)  0(00)  12(31)

cvD 8(40) 105 9(23)

Ostecarthritis ~ 7(35)  2(10)  9(23)

Osteoporosis ~ 6(30)  3(16)  9(23)

etc, 13(65)  15(78)  28(71)

Blood pressure*

Normal 131(658)  146(756) 277(707) 100

Abnormal  68(342)  47(244)  115(293) 161 104-250

Visual impairment

No 124(623) 121(627)  245(625) 100

Yes 5377y T2A313)  WN(FT5) 102 088-153

Total 199(1000) 193(1000) 392(1000)

#0005 ***pd000L

Table 5, Risk estimates of hip fracture related to motility
at the time of fracture among elderly cases and
controls, Pusan, 1996-1998

wyl Aol HAY FEE AERD xUS0 AX 1A
AL AYY 5] #AA FTF Aol fUD x|
ulg] 242 folstA &gt (95% Cl=148-401).

Table 7914 A A4S ZEPD e 234
248 FAFNA A7 156%8 7MY BE, 1 theel
44 95%, 716k 50%9] &ojed, REe 4A 52%,
&2 36%, 71ek 62%9 £22 yehy, A4 FHE
Y kolo] A TAFFEE BEE HEo] dxF
of wla #AskA EXT (p=0000), #A FEHE A
SAEY 997%7} 504 olfdl FEE ZYsgd AL=
ettt (p=0002).

Table 6. Risk estimates of hip fracture related to previous fracture
history of elderly cases and controls, Pusan, 1996-1938
Unit : person(%)

Previus fracture hitory** Cas  Contrdl  Total OR 95% Cl

Unit : person(%)
Variables Case  Contol  Told OR 95% CI
Lower limb function***
good 35(176)  139(720) 174(444) 100
bad 164(824) 54(280) 218(556) 1206 745-1952
Gait disturbance®™**
10 163(819) 193(1000) 356(%08) 100
yes 36(181)  0(00)  36(92) 4283
Total 199(1000) 193(2000) 392(100,0)
#0001
3 #A 249

Table 6914 HH @iF £4o o3 1aIZHNE

No 139(698) 164(850) 303(773) 100

Yes 60(302) 20(150) 8%(27)) 244 148-401
Total 199(100.0) 193(1000) 392(1000)
50,000

Table 7. Previous fracture characteristics of elderly cases

and controls, Pusan, 1996-1998
Unit : person{%)

Variables Cae  Contrdl  Total X° P
Location of previous fracture

Lower limb 31(156)  7(36)  38(97)

Upper limb 19(85) 10(52)  29(74)

Others 10(50) 12(62)  22(56)

None 139(698) 164(850) 303(77.3) 2011 0.000
Age at the time of fracture

{50 years 0(00)  1(05) 103)

50-59 years 30051  14(73) 4112

60-69 years 23(116) BT 36(92)

70+ years 8(40) 1{05) 9(23

None 135(698) 164(850) 303(77.3) 17.19 0002
Total 99(1000) 193(1000) 392(1000)
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Table 8. Risk estimates of hip fracture related to life-style
and habits of elderly cases and controls, Pusan,

1996-1998

Unit : person(%)
Variables Case Contro  Totdl OR %% Cl
Alcoholdrinking***
No 158(794) 123(637) 281{71.7) 100
Yes 41(206)  70(363) 111(283) 046 029072
Smoking
No ) 134(673) 142(736) 276{704) 100
Yes 65(327) 51(264) 116(206) 135 087209
coffee dn’nk]'ng*##
Ne 165(829) 109(565) 274(699) 100
Yes (171)  B4{435) 118(301) 027 017043
Herb-tea drinking***
No 141(709) 89(461) 230(587) 100
Yes 58(291) 104(539) 162(413) 03 023-033
Any medication®™*
Ne 132(663) 162(839) 204(750) 100
Yes 67(B7) 361 WBO) 265 163430
Total 199(1000) 193(1000) 392(1000)
»*p(0.001

Table 9. Patterns of practicing exercise among the elderly

cases and controls

Unit : person{%})
Variables Case  Contd  Totd X* P
PracticingExercise
Exercising regularly  30(151)  117(606)  147(375)
Exercising imegularly  116(583) 75(389) 191(487)
Staying home 53(266) 10 05)  4(138) 11030 000
Type of exercise
Walking 116(83) T2(373) 188(480)
Jogging 17(85) 4(28)  61(156)
Hiking 9( 45  2(H2) 48122
Swimming 210 w5 13033
Others 2010 (135 28(71)
Staying home 53(266)  1(05)  54(138) 118 001
Total 199(1000) 193(1000) 3921000)
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o 2ALY AR sl ZIUFEY 4%E 5
Ag e 1AEZAH 98 v Xy BgEHE 17
Ao dP2AES FI4E A5 A3 TFEZHY ¥4
of #o& 9%E VA= 2L 4, JY F7, FA2F,
A A 4l W

& f59 9% AT oM AT WsE
old Aol % FHY AYE BA ZA|(adjusted odds
ratio) 7} 1.10(95% Cl=105-115)0]%12H, Ago] U+ kUE
9 229 A¥EE Yol fE Ao uld 11658 (%%
Cl=334-4067) ETh T§ ZAHA =UEY A7Mtd g
FHEE W4 FoA FAIYo| it XUEL Ao
F 2o HiE TRAIHY BAY HPEIT 107590 (5%
Cl=592-1952) %7, I4A AWHE 7L Y& X9+ 1
g4 o2 kel b3 3300 (95% CI=180-605)8] T AAZ
F 98] Uik

28] @i BYolAM fod 98202 AAE W5
E A vZd F28A4 2HHEUD A4 22A4Y, ¥
g SFAR, A, AR T HeEE OE WS

o 4% FAEA HY FeAol A=A (Table 10).

Table 10, Multiple logistic regression analysis of risk factors
related to elderly hip fractures, Pusan, 1996-1998,

Unit : person(%)
Variables Bta SE Sig OR %%l
Age 0093 0022 00000 110 105-115
Gender -0482 0345 01616 062 031-121
Spouse -0347 0307 02585 059 039-129
Job 245 - 0638 - 00001 1165 334-4067
“Type of housing 0272 0304 03702 131 072-238
No. of children 0466 0289 01058 159 091-280
BMI 0484 0356 01731 162 081-326
Lower imb function 2375 0304 00000 1075 592-1952
Past history of illness 11% 0309 00001 330 180-605
Blood pressure -0288 0347 04064 075 038-148
Visual impairment 0027 0298 09202 103 057-184
Previous fracture history 0570 0353 01062 177 089-4353
Aloohol drinking -0638 0353 00704 053 026-105
Smoking 0225 0344 05126 125 064-246
Cognitive impairment 2103 1201 00800 819 078-8624
Emotional problem -5015 10917 06460 001 000-9842
Sleep disorder -0011 0474 09824 099 039-251

V.

FUM AAH L A7 g ZRETH T4
AU 24, 499 23 & 250 98 Ao ¢, £
Ad7e THEIHY WA FEE A¥2Us 874,
ey, AaAad SHdA Fde == on
7b itk J8Y £ 43 FAAY ol ez 74
Aol 2Ashe k9 #ddAd FHslo] TAFIH
W BEE AP2UL HosRonE olF Uvtsist
ZlE ol AL A} ULk

AFAR G EA S FAst] dHF £4 A3} 1-2%
o AUE F ol Haf 459 AIE F kol L7H,
59o] 14M2 THAZAHY AYol Ue ALE Yee
o, 8] z7t 6% ol A2 33HE FAFHLE
T AYESE B4 JEligted, 48449 47 2
FE 59 ol AuE F dAdAME 1-2%99 AUE
F AT 3RFIZHY 1Yol 254 gatden, of
ol A 9& AAEY HIHAIEE EAOY AT
FEL oflety SAtHFujwara S et al, 1997).

A7 e el WAt e ko vE 1#
AZAEA Y o] 048] £ ALE YeiEd, ol
& AZlele WAz g At e A o
£ vzt glol ABAEsE Fadhy 50t o Fele kol
43 43iH3 Ao F/HEFE P BF At
Sle A A74Eo $A guE 974 #AHHA £
o (A4S, 1999) WAL e A 929 FUtel u
7ol gsiHEZ ITHAZH] WAE AYIAE ¢
A7t A 75l BoldE AeE $Ad.

7439 gyt AAY Qe g2E dntFdd AFE
FUES RAAITHE ol olHEY AFd: xd
Hlslo] 138 Ekou FAHCE RASAE @3dth o]
' $F2903% #7290 B3 dUoIAM oS
EeEs7]7t g, /M8 Ye e FRUeE IRAFH0
dAEEoe o]F & A AHzAY uidd
8717 e #Yrlgel & oFoAA Rt 9 F
A g s FHol WA= o ol (Hindmarsh
JJ & Estes EH Jr, 1989) EAFLE f#o&A g4ud A
o2 pagd. v=3 /Y § AWFAMY A7 g3t
W 717t 48 TRFEZEY gl FEe AL2 B
IHI lEd(Cummings SR et al, 1995 Hemenway D
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AL xg s xUse I3FEE AULAY B¢ BA-uizz A7

et al 1994; Meyer HE et al 1993) ¥ oA zaA
A9 A AEE AFo] 150cm " k9o uls)
150-15%m, 160-169cm$l =¢1¢] 034, 170cm ©]4F 0481
M 7I7F & k19 ALY ¥l o WA e v
I REAAY FrAFtE o7t YAUL, YEY
Fujwara & (Fujiwara S et al, 1997)9] dF3Zdst= A
3tk oldd gy dArAFE FTHEZTHl A
A %S B4 @] HEY R AAPHAYR,
1995; o] &8 3, 1994),

WFEY dFEL ASH AAFASL(BMD7F 2L
R IREEE W4 Bl g BT Yud
(Cummings SR et al, 1995; Grisso JA et al. 1994;
Hemenway D et al 1994; Fujwara S et al 1997; Meyer
HE et al, 1993: Johnell O et al. 1995; Kiel DP et al
1990), & 79 @AFoM BMIY HaFe 217, hEF
2584 07%E 71F02 HokS o ou] gl FAAAY
< UUSY 00140 H TR ZH] A HYES A
dHeg @A Jehde 2 BMIAS7 $E4E 183
ZA BN & ALZ Jehdon, oje] ld] o
g AFoA BIE ulof wWEW ol HYHo gl
L33 TAEEHY HYel s RIEAE vedty
8% tHJaglal SB et al, 1993; Hutchinson TA et al 1979;
Paganini-Hill A et al 1991). BMI Z7}o] 2§ A9 o
HEHE 27 AWIRH HFAHOE AFo| Z7tHe]
A7 Zo] ozt 271 A HEH AFo] I o
U ReZ ¢8R gidh

%, 5719 BMIYl A& ¥ g o2EZA0 Y=
TEAAY AFY AH F71 A2 W SEAE 3
3o o] AXNY WM THEL A= FAZXF B
olAA Hol A tEH T JBIAE $HE FAAT
A He EAE /AT B 4 AoH(Grisso JA et al
1994),

DHF BN FAZYY] Y UASY 73
Ao By AYo] 41MZ FtoH, P FR MM
A8 AFrt 332 fosA et Hoz B o
Ao HAL o8 A FYHEo] BFA 290 F
&5 Ao Bojy oo gigh Hetde @0 2
o Ay Hest ArEolof & Aoz Azt Yol o
Aol ANY kg gZoZ BEME AL 16 Z
2 9EEE B0y thiF EMoM O HEEY o

o

& EAS e E IRAZTHS FH| glE Ao
2 Jelyth 38, @A E 280l 261%, AYY
55%, 7194 AYSol 25%Y ¢2& Jelg=dl, Mader
5 (Mader SL et al, 1987)¢] 93} 71gA AYYol =
A9 10%0 Tl A Yt en o2 AT H|&E
FEAUTT AUt AlFL ALY AE zAA2A
A 377%9] Fei7r eI g2 29 A$E 24} A
HA 373% ANEANE e T "l&o] A f4}
3o BANCE £ w Ago] 1AHIFHo s B 9%
S PR Eie Aoz Yoy, o AP oy
Aol A st oo e ABAEE AT R AF
d5te g A7 ENMAY F2F APSQolRE 1 #
HZE AL sy 9 Z23Y & EgHo
9lofof FT}(Tinetti ME et al, 1991).

AR e wE TAETEY JYTE
o2 ENd BH A Ho] g xelo] Ao F
& xolo Hig 121892 FH LA Aol o ok
Gehlsen 5 (1990)¢] 97T 289 %= 7154 5
g4 Agstz x99 dgd Ndq3ga 39z,
Whipple 5(1987)3 Danneskiold-Samsoe 5(1996)¢} @
AT BHE 2K 3, 53 wEFIFI2
(dorsiflexors) 9] °F8b7t HY7 59 F3E MR YAt
2 290% ALty sk Bt e k2
o] ¥ BAZAM IHAZHY Agol Ed ol
o] o]Fe] LolatA] % HAYUSFE FHHITHE S
g0l B AL Aharonoff S(198)9 7o} dHME
¢ 4 Aok

FA 22 Aol t2ZAAE ZANHAA FAY
ZAE s, AFANE 1AEFH A9 S
guatded, AAFAZE Y] fe o wE AASA
ZAgol e kU9 FEAYTIF aF BAA 249
2 A0 vl A 224 F¥R 2= 4
A¢t A9 FHo] GREoIYeH o]EL HRZA
05%%te] 10thel] ZHE AL ¥ 1 99 xAEL
500 olFeA FHE HPHAYW AL2E Yelyth d8
ANT AFZHol YAD AFEe] U AgERT
268 THAFHEol BYY ALE BIHI Ued
(Fujiwara S et al. 1997), #2¢] Q7o 93 o= Ref
B ZAS 4L AEEL dojo AFu I {H TH
< Y& #Eo vz 2787 $tHCummings SR et
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al, 1995; Jaglal SB et al, 1993; Kroger H et al 1991),
=5 AWEFEA] FAN LS YAEA A B1H
A2 3™ (Cummings SR et al, 1995; Grisso JA et al,
1994; Johnell O et al, 1995), YoM E B71H SF&
24 880l 20d 2ty Bch(Fujwara S et al,
1997). 3 AF o] 78 o]} FFE = AIREL 13
olate] FFHT AN £ ITAAITHY 4L ehl
Ao H(Grisso JA et al, 199), SFFL Z&3] oty &
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o] £F& 9 A%dE HaAdZ A vAAY ¢ o
A AtdED vRsgE b 52 A994S JeliA 9
T A0E Hol &F7 IRPTAEL dod F 3E 4
go] ke Aol th(Grisso JA et al, 1994). 28y B 4
FAXNE 599 FHYE 2A EspAch
FAAENAAY 24 AYL HFEARTY g0 B
IH3 HDunn JE et al 1992). & AFAME FH3
© koM ZEAEE} 1308 E2 Ao Yetoy
FAAHLE fod FHEAYE AL Eegdh g2 97
EoA Fdo A 9l diside B1E b oA
Onj(Cummings SR et al, 1995: Grisso JA et al, 1994;
Hemenway D et al, 1994; Fujwara S et al, 1997), ¥43}
IRAZTALY FEA A7dA 2] g AL F
e, e gAY 47 FE ke A AMR
B A8 F ol gde /MEAA dgsid Lt 607 of
29 AN AFZTEY g FHEged §
A 7F g g Ae dFF AL Qg g
(Paganini-Hill A et al, 1991; Kreiger N et al, 1992). 7}
AL 2¥oR AHHE S FAANIE A4AE /AT Q)
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A Jebgo iz ENoA= FHAe e Re2
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A At 5 FE o8 71 & 4 Utk Had
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AR GEF e 7 AE2 08 dFdME dF
5% =6 (Hutchinson TA et al, 1979; MacDonald J, 1985),

o8 BT 247 o AL TAFFHY Aol 9l
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