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Physical Activity and Hip Fracture in Elderly People : A Cohort Study in Korea

Kyung-Eun Youn, Seung-Mi Lee, Yooni Kim, Byung-Joo Park

Department of Preventive Medicine, Seoul National University College of Medicine

Objective : To evaluate the relationship between physical and their 95% confidence intervals, were estimated by a Cox’ s
activity and the risk of hip fracture in the elderly Korean people. proportional hazard model using SAS for Windows ver. 6.12.
Methods : The study population was a Physical Activity Results : Compared to the reference group, the adjusted
Subcohort (n=8,908) extracted from the Korean Elderly relative risk of hip fracture associated with the most physical active
Pharmacoepidemiological Cohort (KEPEC). Physical activity  category; after controlling for age, weight and alcohol intake in the
information was obtained from a mailed questionnaire surveys. males, and for weight, alcohol intake and postmenopausal
The outcome data was collected from claims data gathered  duration in the females, were 1.04 (95% CI=0.35-3.06) and 0.44
between Jan. 1993 and Dec. 1998. A hospital survey relating to  (95% CI=0.26-0.77), respectively.
potential cases was conducted to confirm the final diagnoses. The Conclusions : Physical activity may protect elderly women from
abstracted data was reviewed by a medical doctor before the final  hip fracture.
diagnoses were confirmed. A mailing questionnaire survey was
performed to obtain information on potentially confounding Korean J Prev Med 2002;35(4):351-358
variables, including alcohol intake, smoking habits, weight, height
and postmenopausal duration. There were 79 confirmed cases  Key Words: Activities of daily living, Hip fractures, Aged, Cohort

hospitalized due to hip fractures between Jan. 1993 and Dec. studies. Korean Elderly Pharmacoepidemiologic
1998. Relative risk of physical activity scores on the hip fracture, Chort.
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Table 1. General characteristics of the Physical Activity Subcohort in Korean  (95% CI=0.12-1.35), ‘42 @5 eko]

Eiderly Phamacoepidemiologic Cohort (KEPEC), Korea, 1994-1998 no 7 A= 044 (95% Cl= 0.26-
Variables Male Female p-value 0.77)0] A}, —qxﬂ?ﬁ, g5 o] U T
Number % Number % - R - s
— X ods] BAHOE Fod BiE
Physical activity level R .
None 1051 36.1 1099 183 Y7t YePEE B 571 91ct (Table 6).
‘ =, AR =Slo A AbE A, A, S
Moderate 445 153 439 73 pt<0.0] a],l?_%‘qoa] %_ 1—4,01_‘1:_ 3} 7}‘1 %iﬂz__‘l %
Active 1416 486 4458 744 FE 159 13] o) 3¢ uad 24
None 846 291 4494 749 T4l FoeA Hrge £ 5 9
Alcohol drinking o t}
it
ex-drinker 648 223 406 68 p'<001
current drinker 1418 48.7 1,096 18.3
None 553 190 4,163 694 U
Smoking status
ex-smoker 1,085 373 684 114 p'<0.01 Aw g9 T S ETE 1l
current smoker 1274 438 1,149 19.2 g8 1ud Fd PAEEE vl
BMI* °H 2y qul'll_—?_loﬂ H %’X]'—\—T—?_Er/}
<25 2,570 88.3 4970 829 p'<001 178w n3vd 24 g 19t o =
25< 342 17 1,026 17.1 o A ZgeZo 2 93l 2o|t 9
Weight (Kg) (mean +SD) ARG o]z} w0l 59961 = 1A I
+ + !
609190 533+94 p'<0.01 4 Az} 62 (1.03%)0] ]3] 9
Living alone s
No 2820 971 4906 821 p'<001 AoAE 29129 F u#E = LA
Yes 84 29 1073 179 274 178 (0.58%) 0.3 AFuAaaL &
Medication history o) FEZ Huwalo] B o Yrbndl
No 1,022 35.1 1,783 29.8 p'<0.01 -
Yes 1889 649 4210 702 oAMel nxtd 22 AR 7t A
[¢] Ao} w70 A "=
Postmenopausal duration (year) (mean+SD) OF AUt Wbl 24 dAE
292470 gEo] ofahel it W& =3¢+
BMI" : Body Mass Index (Kg/m?) A a] %-ﬁ’-z‘si L 3 3;1 :61-03] =] TTLEH)\]-oﬂ }\1
p-value : Chi-Square test Ul o i 3
p-value' : Student t-test FAbR1e] HEE Ml =A Astofo}
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Table 2. The incidence rate of hip fracture per 100,000 person-years and its ‘E‘t o: b ’] o :7} swel 2
confidence interval (Cl) by gender and age: physical activity Subcohortin 1 X8It Z12jate] dab=Qlol &

Korean Elderly Phamacoepidemiologic Cohort (KEPEC), Korea, 1994- A& ZFo| S7igl| we} 138 24
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1998 9] vl AT} ZASE B

Age Subject person-years case ID* (95% CI) S 2 §93547 ergto e A=)
Male 65-69 1244 7,210 4 56.2(15.3-143.9) j_:",_]-;g 24 Gz E 5]—0] s A

70-74 796 4,622.1 5 108.2 (35.1-252.1) 5 .
’ = A3lz)laiclo] 2 %)

7579 546 31083 3 965 (19.9-2818) oA surgeede AN A3
80+ 326 1,7740 5 2819 (91.3-656.8) g dolE o] AE o]&slgior} A
Test for trend" p=0.001 Acky g AFEEA] @git) o) A
Female 65-69 2229 12,8775 15 116.5 (65.2-192.2) ool AL 3ol o] = 34
70-74 1,630 9501.1 12 126.3 (65.3-221.0) s 0“1_ eTio= ﬁ_L"V | #l3tel mad
75-79 1,145 6.531.7 16 2450 (140.1-396.9) A A7 YPAEE BN HL S
80+ 992 55168 19 344 4 (207.3-537.3) 2 HFEEle] o] B 7|2 %] & ZA}E)

Test for trend” =0.04 . N
N _ =0 Ak 1 182 AR AR BY

. Incidence density per 100,000 person-years was calculated by dividing then number of hip fracture cases by ]
person-years and its confidence interval was estimated by using the method of normal approximation 5]'71] 93?7 H_}’?_ 99411_—]?‘15 19984 /R]-
Test for trend*: Cochran-Mantel-Haenszel Chi-Square test oloﬂ /\H 2 13&7‘% _,g_;g 0] ur }EE?_]' A]’u 2
o
=z

TR AT, 42s AAFeR BT sto] HAAH S5l AL T Y 1¥  JFNEAE 2AE 23 1@l 24
27} SAH BES o e Tol ¥ A 3A wAe A A¥EE 040 TAAE 81¥oR TR BE 1AL
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Table 3. The crude relative risk (cRR) of hip fracture and its 95% confidence
interval (Cl) in male: physical activity Subcohort, Korea, 1994-1998

Variables Person-years No of hip fracture cRR(95% CI)
Alcohol drinking
Non-drinker 4838.5 7 1.00
Ex-drinker 36224 4 0.74 (0.22-2.55)
Current drinker 8,164 4 6 051 (0.17-1.52)
Test for trend p=0.22
Alcohol intake* (g/week)
Non-drinker 6,968.7 10 1.00
Al<10150.5 48249 5 0.72 (0.25-2.12)
101505 <Al 48318 2 0.29 (0.06-1.32)
Test for trend” p=0.09
Non-smoker 3,171.9 5 1.00
Smoking status
Ex-smoker 6,164.7 7 0.71 (0.23-2.25)
Current smoker 7.288.8 5 0.43(0.13-1.50)
Test for trend’ p=0.18
Non-smoker 31719 5 1.00
Smoking amount** (pack-years)
Pack-years 55357 7 0.65 (0.20-2.05)
<10957.5
109575 < 79178 5 047(0.14-1.64)
Pack-years
Test for trend p=0.25
<25 14,656.7 16 1.00
25< 1,968.6 1 047 (0.06-3.57)
Weight
<60 69400 13 100
60< 96854 4 022 (0.07-0.69)
Living alone
No 16097.3 17 100
Yes 4816 0 -
Medication history
No 5.837.7 5 1.00
Yes 10,781.7 12 1.30 (0.46-3.70)

Alcohol intake*(g/week): Average alcohol intake per week=(frequency/week) X (weekly amount) X (proof) X

(unit capacity)

Smooking status**(pack-years)=((Number of cigarettes/day) X 365/20) X total duration of smoking)

BMI***: Body Mass Index(Kg/n’)

Test for trend ': Cochran-Mantel-Haenszel Chi-Square test
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Table 4. The crude and adjusted relative risk of hip fracture and its 95%
confidence interval (Cl) by physical activity level in male : physical activity
Subcohort in Korean Elderly Phamacoepidemiologic Cohort (KEPEC),

Korea, 1994-1998

Physical activity oo voars  NoOfhiD - pRx 95l aRR' (95% CT)
level fracture
None' 59303 1.00 0
Moderate! 25406 118029475  126(031-509)
Active! 8,154.5 099(034-286) 104 (0.35-3.06)

cRR*: The crude relative risk

aRR': The adjusted relative risk after controlling age, weight, alcohol intake
None*: Those who reported no regular physical activity(Strolling, Yaksute visiting, Stretching, Mountaineering)

were the reference group

Moderate®: Those who participate in some physical activity(Strolling, Yaksute visiting, Stretching,

Mountaineering) up to | time per week

Active: Those who do some physical activity(Strolling, Yaksute visiting, Stretching, Mountaineering) more

than | time per week

Fo] e F ol HE 058 (95% Cl=
0.25-1.33)0|3%. o] & #4 & 7|7h A
T, 4T AHBeE ¥A% Ade 44
031 (95% Cl= 0.04-2.51), 0.59 (95%
CI= 0.25-1.37)0] %t} 1993 d 2 H
19961712 ¢] 319 I EAA nHA
o] AR Al 349o|glon] 3
Z717ke] & 20,665.5 person-years©]
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Table 5. The crude relative risk (CRR) of hip fracture and its 95% confidence
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interval (CI) in female: physical activity Subcohort, Korea, 1994-1998

Variables Person-years No of hip fracture ~ cRR(95% CI)
Alcohol drinking
Non-drinker 258389 48 1.00
Ex-drinker 2280.1 6 1.39(0.59-3.27)
Current drinker 6,3079 8 0.68(0.32-1.44)
Test for trend ' p=0.54
Alcohol intake* (g/week)
Non-drinker 273329 51 1.00
Al<2700.0 34878 3 0.43(0.13-1.37)
27000< Al 3,606.3 8 1.28(0.60-2.71)
Test for trend ' p=0.70
Smoking status
Non-smoker 23983.8 39 1.00
Ex-smoker 3.8649 11 1.73(0.88-3.39)
Cuarrent smoker 65783 12 1.12(0.58-2.14)
Test for trend’ p=0.37
Non-smoker 23983.8 39 1.00
Smoking amount** (pack-years)
Pack-year 6,197.0 10 0.99(0.49-1.98)
<54790
54790< 42462 13 1.86(0.99-3.51)
pack-year
Test for trend p=0.16
<25 284884 56 1.00
25< 59385 6 0.52(0.22-1.22)
Weight
<52 16,2560 41 100
52< 18,1710 21 0.46(0.27-0.78)
Postmenopause duration
<28 18,055.0 30 1.00
28< 163719 32 51.17(0.71-1.92)
Living alone
No 281080 52 1.00
Yes 62246 10 1.00(0.99-1.01)
Medication history
No 102143 16 1.00
Yes 24,195.1 46 1.22(0.69-2.16)

Alcohol intake*(g/week): Average alcohol intake per week =(frequency/week) X (weekly amount) X (proof) X (unit capacity)
Smoking status**(pack-year)=((Number of cigarettes/day) X 365/20) X total duration of smoking)

BMI***: Body Mass Index(Kg/m?)
Test for trend': Cochran-Mantel-Haenszel Chi-Square test

Table 6. The crude and adjusted relative risk of hip fracture and its 95%
confidence interval (Cl) by physical activity level in female : physical
activity Subcohort in Korean Elderly Phamacoepidemiologic Cohort

(KEPEC), Korea, 1994-1998

Physical activit No of hi
ysf;‘v;c MY Person-years f;’a‘c’mrép cRR*(95% CI)  aRR' (95% CI)
None! 60870 1.00 100
Moderate* 2,508.0 037(0.11-126) 040 (0.12-135)
Active! 258320 048 (028-082)  044(026-0.77)

cRR*: The crude relative risk

aRR': The adjusted relative risk after controlling weight, alcohol intake, postmenopausal duration

None!: Those who reported no regular physical activity (Strolling, House cleaning, Laundry, Kitchen working) were the

reference group

Moderate*: Those who participate in some physical activity (Strolling, House cleaning, Laundry, Kitchen working) up to 1 time

per week

Active; Those who do some physical activity (Strolling, House cleaning, Laundry, Kitchen working) more than 1 time per week

2 SJol Arua, e 7b
5 493592 gos

2 wdlod o =

ot
el
a1

i :
HUZ 23S v

5
.

o ﬂ!ﬁi i H'U

i_r(‘

B

min ofid
S

0 2 o
2

[
-

jens e <
Bro >~ it
g ofnt
=) b
£ o g
w2 ROJE M oz X X jo ff K orlo

=

b
ro
N=}
kS|
[
K
i, o
=, o
N
i Ho o
2 o>
= O=

fut

fiu
2
ok
)
&
l-O‘l
fm
re
{3
il
2ok

=2

i
5
U ey
Y

oyl
>
it K

o]
ol
4%
a2
9,
rr
Ho
é
)
e
= o
o
g
=}
3

2,

X

ol

o

o2

o

A

2 2

>

°
4
2

2ok
il

do i
Hdo
o

ol

O

Ruipg

N

N,
S
ol
~

o
e
F
¥2 o
o
-
44
i
)

i, 12
o i o
8

o8 ol ox o\

2
_)i‘ 0!
ke
rO
=
>
-
T
_O|L
~
ox!
P
iy
E

12
e

[
= Lot
“{ -—
r:; N
)

it

ne

N

_
9,
o
[«1]]
ol
rir
X yo
vy M
o
=
[
. o gl
ox |0 ox 2

ke oo
U rﬂ

iR

ul

o

E mlo Hu
2
oL
oft
ol
~
4o
gL_A‘
=
rir
=
T
of
o,
N
ox
b

o e rpr



358 gL - olsm

 Zhfro] - 4B

Melton LI [[, Riggs BL. Epidemiology
of age-related fractures In Avioli LV.
The osteoporotic syndrome. New York
Grune & Stratton 1983; 45-72

Rockett BA. Risk factors for hip fracture.
NEJM 1987; 404-40

Armstrong AL, Wallace WA. The
epidemiology of hip fractures and
methods of prevention. Acta Orthop Belg
1994; 60: 85-101

Ray WA. Psychotropic drug use and the
risk of hip fracture. NEJM 1987; 316:
363-9

Peel N. Osteoporosis. BMJ 1995; 310:
989-92

Jun Seop Jahng, M.D. and Jae Chul Lee,
M.D. Statistical Study of Femoral Neck
Fractures in Korea. J Korean Orthop
Assoc 1988; 23: 138-46

Kelsey JL, Hoffman S. Risk factor for
hip fracture. NEJM 1987; 316: 404-406
Bikle DD. Bone disease in alcohol abuse.
Ann Intern Med 1985; 103: 42-8

. Ray WA, Griffin MR. Benzodiazepines

of long and short elimination half-life and
the risk of hip fracture. JAMA 1989; 262:
3303-7

13.

14.

15.

16.

17.

18.

. Cummings SR, Kelsey JL. Epidemiology

of osteoporosis and osteoporotic frac-
tures. Epidemiol Rev 1985; 7: 178-208

. Macdonald JB. The role of drugs in falls

in the elderly. Clin Geriatr Med 1985; 1:
621-36

Nickens H. Intrinsic factors in falling
among the elderly. Arch Intern Med
1985; 145:1089-93

Fuller GF. Falls in the elderly. Am Fam
Physician 2000; 61: 2159-68,2173-4
Herrmann R, Meier-Baumgartner HP.
Accidental fall-induced, proximal
femoral fracture in the elderly-etiology
and rehabilitation. Z Gerontol Geriatr
1999; 32: 52-7

Gregg EW, Cauley JA, Seeley DG.
Physical activity and osteoporotic
fracture risk in older women. Study of
Osteoporotic Fractures Research Group
Ann Intern Med 1998; 129: 81-8

Myers AH. Prevention of falls in the
elderly. Bone 1996; 18: 87S-101S
Hoidrup S, Sorensen TI. Leisure-time
physical activity levels and changes in
relation to risk of hip fracture in men and

women. Am J Epidemiol 2001; 154: 60-8 -

19.

20.

21.

22.

23.

Park BJ, Cho YK, Kim SA. Construction
of the Korea Elderly Pharmacoepid-
emiologic Cohort; drug utilization review
of cephalosporins in geriatric inpatients.
Pharmacoepidemiol Drug Safe 2001; 10:
487-492

Park BJ, Jung KO, Bae JM, Koo HW,
Kim DS. A cohort study on the associa-
tion between smoking and proximal
femur fracture in elderly women in
Korea. Korean J Epidemiol 1998; 20:
246-256 (Korean)

Park BJ, Kim DS, Koo HW, Bae JM.
Reliability and validity study of a life
style questionnaire for elderly people.
Korean J Prev Med 1998; 31: 49-58
(Korean)

Herala M, Kivela SL. Recent decline in
heavy outdoor work activity predicts
occurrence of fractures among the home-
dwelling elderly. Osteoporos Int 2002;
13:42-7

Gonzalez G. Characteristics of falls
among free living elders. Rev Med Chil
2001; 129: 1021-30



