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Risk factors for functional disability among
community dwelling elderly
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<Abstract>

Objectives: The purpose of this study was to investigate risk factors for chronic ADL, IADL disability. The study explored clinical and
socio-demographic risk factors of functional status decline. Methods: Data from the Survey of Living Condition of Elderly 3-year panel
study were analyzed. The study subjects were 5,928 community-dwelling people aged 65 years or older who were no disability in ADL
and TADL at baseline. Predisposing factors, pathology, impairment, and functional limitations were regarded as risk factors. Logistic
regression analysis was used. Results: During the 3-year study period, 3.9% participants developed chronic ADL disability, 9.4%
participants were IADL disabled. After controlling for predisposing factor, the best predictors for ADL disability at 36 months were fall
as a pathology factor, cognitive decline, disability judgement, lower limb functional limitation. Comorbidity, fall, cognitive decline,
disability judgement, lower limb and upper limb functional limitation were risk factors for IADL disability. Conclusions: Health promotion
program focusing elderly is essential to prevent ADL and IADL disability. Mobilizing physical activity should be included in health

promotion program for elderly.
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<Table 1> General characteristics of respondents at baseline

Variable Classification N %
80~ 506 8.5
75~79 1140 19.2
Age
70~74 2073 35.0
65~69 2209 37.3
Male 3256 54.9
Gender
Female 2672 45.1
. Others 2014 34.0
Marriage . o )
Married & living with spouse 3914 66.0
. Elementary school or below 4187 70.6
Education .
Predisposing Middle school or above 1741 29.4
characteristics Current smoker 896 15.1
Smoking Former smoker 1289 21.7
Never smoker 3743 63.1
High risk drinker 303 5.1
Drinking Low risk drinker 1828 30.8
Never drinker 3797 64.1
. . No 1851 312
Physical activity
Yes 4077 68.8
) Yes 1314 222
Depression
No 4571 77.1
0 996 16.8
1 1592 26.9
Comorbidity 2 1572 26.5
Pathology 3 935 15.8
4~ 833 14.1
Yes 812 13.7
Fall
No 5116 86.3
. . Yes 1157 19.5
Cognitive decline
) No 4771 80.5
Impairment
o Yes 365 6.2
Disability
No 5563 93.8
. L Lower limb mobility(mean+SD) 62.44+26.55
Functional limitation . i
Upper limb mobility(mean+SD) 80.41£23.94
Total 5928 100.0
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<Table 2> Incidence rate of ADL, IADL disability by characteristics

(Unit: %)
Variable Classification ADL IADL
80~ 9.7 26.9
75~179 55 s 13.9 s
Age 67.34 267.23
70~74 3.0 72
65~69 26 5.1
Female 43 113 s
Gender 243 30.83
Male 35 7.1
Others 4.7 . 13.0 -
Marriage ) o ) 4.61 46.77
Married & living with spouse 35 7.5
Elementary school or below 43 " 10.9 o
Education 7.11 39.85
Predisposing Middle school or above 29 5.7
characteristics Current smoking 4.6 7.7
Smoking Ex-smoking 3.6 147 8.5 6.70"
No smoking 3.9 10.1
High risk drinking 43 9.9
Drinking Low risk drinking 3.0 647 63 30237
No drinking 43 10.9
: No 5.1 " 13.0 vex
Physical 10.63 4029
activity Yes 34 7.8
Yes 6.5 14.7
Depression 28.52 55.19
No 32 79
0 1.9 4.6
1 3.0 7.3
Comorbidity 2 48 2652 102 7957
Pathology 3 4.5 10.9
4~ 5.8 15.8
Yes 6.5 re 14.5 -
Fall 17.09 29.15
No 35 8.6
Yes 5.0 . 10.2
Cognitive decline 4.62 1.09
No 3.6 9.2
Impairment
Yes 6.8 o 134 -
Disability 8.9 7.42
No 3.7 9.1
i Below average 6.1 o 14.6 o
Lower limb ¢ 6248 152.48
mobility Exceed average 2.1 5.1
Functional limitation Bel 53 146
i elow average . s . s
Upper limb ¢ 3534 113.97
mobility Exceed average 2.8 6.2
Total 3.9 9.4

"p<0.05, " p<0.01, " p<0.001
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<Table 3> Risk factor for ADL and IADL disability
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1.12-1.76), 7I'5A el A 34255 HH(OR 0.99, 95%
CI 0.98-0.99), A &552 4 <(OR 0.99, 95% CI 0.99-1.00)
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ol IADL 72}011% AR 7Hsdol EodTh A4 8%l
< FAS 2o o]3H AHNG(OR 1.14, 95% CI
1.08-1.22), YA 2(OR 1.34, 95% CI 1.06-1.70), 34 %
SEHS(O0R 099, 95% CI 0.99-1.00), AA>F5HH
(OR 0.99, 95% CI 0.99-1.00)2] F2AL FAHAL Q1A
A8} o E(OR 1.31, 95% CI 1.04-1.65)9}F Aol 24 o F(OR
1.43, 95% CI 1.02-2.01)7} IADL Aol dHaol] 9] 3k <=9l
Aoz BAFEQL &, 24 8A& FAS A3, o3
]l, P& AT =2, AA A
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ADL disability IADL disability
Variable Classification Model 1 Model II Model 1 Model II

OR OR OR OR
(95% CI) (95% CIy (95% CI) (95% CI)

Comorbidity 1.06 1.09 1147 1.14™
(0.97-1.16) (1.00-1.19) (1.05-1.18) (1.08-1.22)

Pathology Ves 151" 149" 140~ 134"
Fall (1.09-2.09) (1.07-2.08) (1.12-1.76) (1.06-1.70)

No 1.00 1.00 1.00 1.00

131 1.39° 1.06 131°
ngf}'{ﬁve Yes (0.96-1.79) (1.01-1.93) (0.85-1.33) (1.04-1.65)

, ceme No 1.00 1.00 1.00 1.00

tmpairment Ves 1.59" 1.62° 1.28 143
Disability (1.03-2.47) (1.03-2.54) (0.93-1.78) (1.02-2.01)

No 1.00 1.00 1.00 1.00

Lower limb mobility 0.99™ 099" 099"
Functional (0.98-099) (0.98-0.99) (0.98-0.99) (0.99-1.00)

limitation Upper Timb mobility 1.00 1.00 0.99™ 0.99™
(0.99-1.00) (0.99-1.00) (0.99-1.00) (0.99-1.00)
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ADL disability

IADL disability

Variable Classification Model I Model II Model 1 Model II
OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI)
80~ 327 554"
(2.12-5.02) (4.11-747)
178" 240
Age =T (122-2.61) (1.83-3.13)
1.04 1.27
0~ (0.72-1.50) (0.98-1.64)
65~69 1.00 1.00
Female 1.08 1.23
Gender (0.68-1.70) (0.90-1.69)
Male 1.00 1.00
0.87 1.02
, Others (0.63-1.20) (0.82-127)
Marriage .
_ Married & 1.00 1.00
living with spouse
Elementary school or 1.09 135"
Education below (0.77-1.56) (1.05-1.74)
Predisposing Middle school or above 1.00 1.00
characteristics Cument smokin L6 121
& (1.03-2.54) (0.87-1.70)
Smoking . 1.12 1.25
Ex-smoking (0.70-1.77) (0.91-1.72)
No smoking 1.00 1.00
e 129 1.62°
High risk drinking (0.68-2.44) (1.05-2.49)
Drinking A 0.78 071"
Low risk drinking (0.56-1.10) (0.56-0.90)
No drinking 1.00 1.00
No 126 139"
Physical activity (0.95-1.67) (1.14-1.68)
Yes 1.00 1.00
1.27 1.17
Yes
Depression (0.94-1.72) (0.95-145)
No 1.00 1.00
Constant 019" 018" 045" 038"
2LL 1853.74 1798.61 3445.90 3223.27
X’(Hosmer & Lemeshow test) 16.85" 11.09 8.59 10.59

" p<0.05, " p<0.01, ™ p<0.001



V. =2
B Ao A T 654 o] AN wolL 3d7 =A3E A
3} ADL ol A &2 3.9%, IADL ol A &2 9.4%°] %
Eds

T} ADL# IADLE] o7t 1A 554 A<l 97692 3
FA3 F+o] AP AT (Beydoun & Popkin, 2005)0l A=
ADL oAy EL 6.9%, IADL Zoll HAE0| 189%F K
AEAE =g ojgEobe] g AHoA] 654 o] =1
89798 o2 3= AT (Balzi et al., 2010)°1 A= 7]
FA A A ADL o7t /I =21 5 8.5%7}F o7k &
Ao Aoz 2AE) I, IADLE % 14.3%00A AEA
o7t HAT Ao g RuHh ol AT AR
Oe & A9 237 g4 @A 2 2olE Ho|A &=
Ut W B gl AR R 7] 3] 7HA A A H] 20
TET AHGAS] AF 654 o] =9 o E A
Nikolova 9](2011)2] A7l WEH 199937 2000 Afo]
o 71% A7t E =91 1,164 F 12702 Foll 34%0
A TADL® %ol 7} A 51 9 2™ 2.9%) 4] ADLoY el 7}
HAEA 1270 Tl 715 Aozt fid =91 F 3670 €
o= 31.7%7} TADLO Aol 7} A8k oH, 6.2%0l A
ADLO| o7} wAstg i Busteh AsgaATel B
A7 AHE Blud wf FLEA AQAS o AFte
=2lo]2t= Nikolova £](2011)2] A9} Zo] A LA~
& 01 v =919 AS HepdAEo] A EiEith
oA 4 Z7PEE L°IQIEEXWI74]91 Apololl A 2=
Adgn & vk &, fuete] A9 Y fdd
=91 =71 2011 o)l & 255,035 ol 6]—9&1([(1m 2014) &
71 QYA E o] &3hE Rl FE 144,698 o] & Tl
F(NHIC, 2012) AA oEE7}F H& ¥, AT A7 A
= AZMAB 27F S AlFE I QL] A GAS o A
Fote kol AAFEe] vE F dve Aot

B AFoA AA3 567 ADL 9 1ADL %OH%@
ol UW% Fo e 2904
ot &, ADL AefdA oA QA A3} Otl% L%
IADL %OH%% mdo A= A A B of B w9} Aol B

XHAR| T} t=010] Zhs 7ol il 117

S| AAAATE IS AFEGFAE BRHE, 2007;
Hidaka, Ikejima, Kodama, Nose, Yamashita, & Sasaki, 2012;
Shimada, Park, Makizako, Doi, Lee, & Suzuki, 2014)°l| A X
AT o]9} 2 A= ADL ¥ IADL oty S of
7] Aside ATFAEISHA B4, A4 H, 53
2 oA e 4%l 8lE S 1 Aol T4
e AAskE Aot

Hzel EA = AWy ddaiie B Ay 9 B
WA ol ge A9t 7% Aol Aol ' AL

2 g4 AT A EETh Marengoni ﬂ(2009)9]
AFoMe olgtd AR ¢Ut SIS Vs
of ¢ HF‘OI FoMAlE Ao EAsAAL, 5 ”Wélﬂ
< 73 At 715 A7t o] e A0E B
B1A-ls q*l“-/] %1 H(Loza et al., 2009; Nikolova et al., 2011)7}
FEEHAY. B AT E gAY g Ege] Tt
IADL ool o3k e aclql Aoz #4HAT.
2 AFoA S42 ADL % IADL Hode] 8 9
Faclel Zlow EMHITY =olA FhH HPAF
(Stel, Lips, & Smit, 2005; Yokoya, Demura, & Sato, 2007;
Choi, Hayward, & Langa, 2013)°A % Y2do] 754 o<

l‘ll‘ l=

ol

¢

WK S BT At wEH o) & A9l A%
o AT e B ABe e 98y 23
U} Aol 3 B 7% S7o] 9

olghs & AksttH
A aelg= Rl A SlojAe] 1t e F
8437 o5 Y AFHA ARSAAYGY] TS A
Arste Aot

A7) B3 =lol Hgte] QIA7]Fo] AstH

Q1o A ADL, IADL Zgol'& 7hsA o] ol stAl &4ttt
019} 2o A YA A7belE 337 FAS 9=
9] Mg (Nikolova et al,, 2011)2} ¥X|&= Aot} 1#
o AA 7153 AA 752 B DAV dolA, 5l A
F AT (Lee, 2012)0014 AA7]50] FEgF =lolAIA 1A
71% ol 24 Yehde 23S Busith &, A7)
o] AstE ™ A7 Aozt AT = AT AA
7150] AstE™ A7) AshE 4 dtke Aotk =

AL HOE WAV RA 2 G BhE A4FAAY

I} A7) 5 GO st A5 0] EARE o] F
A= AL 2y} A2 ? A orlskE Aolth
Ao HAH S e 919 AL ADL, IADL AofjdtA 71



sAol 28A &2 =ilol Higte] #9 OMI =He AL
Aofiefle] A Aok e kalets A4S FA00
THA HBR Qg Slo) oEET} wolAAl HE
Ho|F= Zlolth, wetM A Aatslel AFets Zofiedde
oz HAANYS AN glof ojo} 2 BES 1
gstojof nta AedEn.

7eAT Hee FAW

A= ADL¥} IADL E5FollA Ed7 232 H3A
A S EEARTHE & e

HAok o9} 22 AFe 9= APAF(Beland &
Zunzunegui, 1999; Nikolova et al., 2011)2} f+A
T3 A0l g9l Toﬂk] /\];(1]%54 A9 %

0

_l_. —|—‘
st

o

o

32

iy

7$-¢] ADL, 1ADL ol4e] 22u)7} felahr) 9t
o]9} 22 A= A5 AALFE 3= -F- ADL, IADL
Aol WEo] AHATHOnder, Pennix, Ferrucci, Bandinelli, &
Buiatti, 2005; Balzi et al., 2010; Kim et al., 2002)= A 8§+
o fASIET ATE SN 2210 B e FE
AAGFolgts A4 08 Aty A ETTEHE F
TN e RS FHACE AANITHE 753
WA AEE £ vy AddEn
g AdTe AT UE 22 S E 2008E3 2011
£ o]&sto] AGAE] A7t =119 7]
AN AFLAES =itk oA o7t glon
x] st7] 9g A%

SR & st 282 = 9l A7) AR
< 053 2o 8 A7 23 ARE }%3}937] ol
o HeE BT FUsHA Xtk dlE =9, FAW
T2 Aoy TAE FAstol stARE FAel O
M= M7t SR8 2AEA Bkar 2 HA L A5
o= A M7t HSekith =3 2 A7 Verbrugge
& Jette(1994)9] P LD LS AHE3te] AT &2 T4
st ot o] melelA AAsh= AAH =Rlef Bzt ¥

93 54, &4 AT, Foe S B g
FUHYL AGE A A THE FNZ olod % 9
oh e olo g Thepd ol A tE BAe B
A7 AREE F5EA] -Nkou; 5 g% )
4 ARE o gtel AW ATRTHA 7)) o

bape} A7)

ofl ox
ol >
B
NN
o » 2
<
Y
ol
o\
2
>~
>
e
[
i)
e 4 4
o
lo
N
P
)
it
|
24

>
=

[o

iin)
of P ru op
o o Sk
£
N
2

N,
2

o 1% o

(]
r$£
o
ot
to
ro
rO

(A

of 2

N o ot |

740] é_g_o].q
= i"'ﬂ “4 gl wé H) %3} 7}#4 27442
T 9ormF oyto] HXAo|t)
1S EH*POE o}b ABZAA e YgozE= A
ﬂl%*%% Z—i FHow *‘ﬂz} $ =% s}h o] HrEA

i
>
50
°
N

¢

References

Badura, B., & Kickbusch, 1. (1991). Health promotion research:
Towards a new social epidemiology. Copenhagen: WHO
Regional Publications.

Balzi, D., Lauretani, F., Barchielli, A., Ferrucci, L., Banindelli, S.,
Buiatti, A., Milaneschi, Y., & Guralnik, J. M. (2010). Risk
factors for disability in older persons over 3-year follow-up. Age
and Ageing, 39, 92-98.

Béland, F., & Zunzunegui, M. V. (1999). Predictors of functional
status in older people living at home. Age Ageing, 28(2), 153-9.

Beydoun, M. A., & Popkin, B. M. (2005). The impact of
socio-economic factors on functional status decline among
community-dwelling older adults in China. Social Science &



Medicine, 60(9), 2045-57.

Choi, H., Hayward, R. A., & Langa, K. M. (2013). Fall Associated
Difficulty with Activities of Daily Living (ADL) in Functionally
Independent Older Adults Aged 65 to 69 in the United States:
A Cohort Study. Journal of American Geriatric Society, 61(1),
doi:10.1111/jgs.12071.

Chung, K. H., Oh, Y. H.,, Kang, E. N., Kim, J. H., Sunwoo, D., Oh,
M. E., Lee, Y. K., Hwang, N. H., Kim, K. R., Oh, S. H., Park,
B. M., Shin, H. G., & Lee, G. R. (2014). 2014 Elderly Survey.
Seoul: MOHW, KIHASA

Dapp, U., Anders, J., von Renteln-Kruse, W., & Meier-Baumgartner,
H. P. (2005). Active health promotion in old age: methodology
of a preventive intervention programme provided by an
interdisciplinary health advisory team for independent older
people. Journal of Public Health, 13, 122-127.

Gillen, P., Spore, D., Mor, V., & Freiberger, W. (1996). Functional
and residential status transitions among nursing home residents.
Journals of Gerontology A, 51(1), M29 - M36.

Guralnik, J. M., & Ferrucci, L. (2002). Underestimation of disability
occurrence in epidemiological studies of older people: Is research
on disability still alive? Journal of American Geriatric Society,
50, 1599-1601.

Guralnik, J. M., & Ferrucci, L. (2003). Assessing the building blocks
of function. American Journal of Preventive Medicine, 25(3Sii),
112-121.

Hairi, N. H., Bulgiba, A., Cumming, R. G., Naganathan, V., &
Mudla, 1. (2010). Prevalence and correlates of physical disability
and functional limitation among community dwelling older
people in rural Malaysia, a middle income country. BMC Public
Health, 110, 492.

Hidaka, S1., Ikejima, C., Kodama, C., Nose, M., Yamashita, F.,
Sasaki, M. (2014). Prevalence of depression and depressive
symptoms among older japanese people: comorbidity of mild
cognitive impairment and depression. International Journal of
Geriatric Psychiatry, 27(3), 271-279.

Keeler, E., Guralnik, J. M., Tian, H., Wallace, R. B., & Reuben, D.
B. (2010). The impact of functional status on life expectancy in
older persons. Journal of Gerontology: Medical Sciences, 65(7),
727-733.

Kim, E. J. (2010). Factors influencing cognitive impairment of the
elderly residents. Journal of East-West Nursing Research, 16(2),
122-130.

Kim, J. H. (2014). Improvement plans for long term care hospital to
normalize function. Proceeding of Korean Academy of Health
Policy and Management.

Kim, K. J., Jang, H. S., Yoon, J., Ko, S. H., & Yee, O. H. (2002).
A study on the level of ADL in community dwelling elderly
registered in a public health center. Jouwrnal of Korean
Community Nursing, 13(2), 332-342.

KA Pt =0lo] 7s7gof el 119

Kim, Y. K., & Chung, H. Y. (2007) Depression and cognitive
impairment in the elderly. Journal of Korean Geriatric Psychiatry,
11, 20-24.

Lee, M. S. (2012). Health-related factors influencing the quality of life
of rural elderly subjects: Activities of Daily Living, cognitive
functions, prevalence of chronic diseases and nutritional
assessment. Korean Journal of Community Nutrition, 17(6),
772-781.

Lee, Y., & Choi, K. (1999). Factors associated with ohysical
functioning among community-dwelling older adults. Korean
Journal of Preventive Medicine, 32(3), 325-332.

Lee, Y., & Shinkai, S. (2003). A comparison of correlates of
self-rated health and functional disability of older persons in the
Far East: Japan and Korea. Archives of Gerontology and
Geriatrics, 37, 63-76.

Loza, E., Jover, J. A. Rodriguez, L., & Carmona, L. (2009).
Multimorbidity: Prevalence, effect on quality of life and
functioning and variation of this effect when one condition is a
theumatic disease. Seminar Arthritis Reumatology, 38, 312-319.

Marengoni, A., von Strass, E., Rizzato, D., Winblad, B., & Fratiglioni,
L. (2009). The impact of chronic multimorbidity and disability on
functional decline and survival in elderly persons. Journal of
Internal Medicine, 265, 288-295.

Milan-Calenti, J. C., Tubio, J., Pita-Fernabdez, S., Gonzalez-Abraldes,
I., Lorenzo, T., Fernabdez-Arruty, T., & Maseda, A. (2010).
Prevalence of functional disability in activities of daily
living(ADL), instrumental activieis of daily living(IADL) and
associated factors, as predictors of morbidity and mortality.
Archives of Gerontology and Geriatrics, 50, 306-310.

Min, H. S. (2007). Cognitive faction among the elderly and its
correlated factors. Korean Journal of Adult Nursing, 19(1), 78-88.

MOHW & Keimyung Univeristy. (2009). 2008 Elderly Survey. Seoul:
MOHW.

Mor, V., Wilcox, V., Rakowski, W., & Hiris, J. (1994). Functional
transitions among elderly: patterns, predictors, and related
hospital use. American Journal of Public Health, 84, 1274-1280.

NHIC. (2012) Annual report of Long-term Care Insurance. Seoul: NHIC.

Nikolova, R., Demers, L., Beland, F., & Giroux, F. (2011).
Transitions in the functional status of disabled community-living
older adults over a 3-year follow-up period. Archives of
Gerontology and Geriatrics, 52, 12-17.

Onder, G., Pennix, B.W., Ferrucci, L., Bandinelli, S., & Buiatti, E.
(2005). Measures of physical performance and risk for
progressive and catastrophic disability: Results from the Women
Health and Aging Study. Journal of Gerontology, 60, 67-75.

Park, K. H., & Lee, Y. H. (2006). Effect of social activities on
physical functioning in community-dwelling older persons:
Examination of causal relationships. Journal of the Korean
Gerontological Society, 26(2), 275-289.



120 2HasAZETIOR| H32A MBE

Rist, P. M., Capistrant, B. D., Wu, Q., Marden, J. R., & Glymour, M.
M. (2014). Dementia and dependence. Neurology, 82, 1543-1550

Shimada, H., Park, H., Makizako, H., Doi, T., Lee, S., & Suzuki, T.
(2014). Depressive symptoms and cognitive performance in older
adults. Journal of Psychiatric Research, 57, 52-59.

Stel, V. S., Lips, P., & Smit, J. H. (2004). Consequences of falling
in older men and women and risk factors for health service use
and functional decline. Age Ageing, 33, 58-65

Van Oyen, H., Berger, N., Nusselder, W., Charafeddine, R., Jagger,

C., Cambois, E., Robine, J., & Demarest, S. (2014). The effect
of smoking on the duration of life with and without disability,
Belgium 1997-2011. BMC Public Health, 14, 723

Verbrugge, L. M., & Jette, A. M. (1994). The disablement process.
Social Science & Medicine, 38(1), 1-14.

Yokoya, T., Demura, S., & Sato, S. (2007). Relationships between
Physical Activity, ADL Capability and Fall Risk in Community-
Dwelling Japanese Elderly Population. Environmental Health and
Preventive Medicine, 12, 25-32.





