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Factors associated with frailty among community—dwelling
older adults by age group: A multi-dimensional approach
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Objectives: Preventing disability and promoting health of older population is a major challenge in public health. Frailty is a state of high
vulnerability for adverse health outcomes, but also known as conditions possibly prevented and managed. This study aimed to investigate
factors associated with frailty of community-dwelling older people by age group, applying multi-dimensional framework. Methods: The
sample of this study included 800 community-dwelling elderly people who were 60 years of age or older. Data on participants’ lifestyle
and environment factors, socio-economic status, social factors, physical and mental health were collected. Frailty was defined and measured
with Fried’s criteria of frailty. Results: Among all participants, 42.54% were classified as ‘non-frail’, 46.04% as ‘pre-frail’, and 11.41%
as frail. In young-old, vegetables consumption, harmful fuel use, sex, education, depression, cognitive function were associated with frailty,
while in old-old, fruit consumption, passive smoking, living near hazardous facilities, education, BMI, vision were the factors of frailty.
Conclusions: The study demonstrated factors associated with frailty with multidimensional framework, suggesting environmental factors
should be taken in to account in frailty studies. Also, the results showed disparities in frailty between age groups, which implies variability
of elderly population should be considered when developing intervention strategies and policies.
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<Table 1> General characteristics of study participants by age group
(n=800)
Young-old Old-old
n % n % n % p
800 100 425 53.13 375 46.88
SES, social factors
Sex Male 248 31.00 127 29.88 121 3227 4668
Female 552 69.00 298 70.12 254 67.73
Education None 243 30.38 87 20.47 156 41.60 <.0001
Elementary School 273 34.13 151 35.53 122 32.53
Middle School + 284 35.50 187 44.00 97 25.87
Living arrangement Alone 263 32.88 119 28.00 144 38.40 0018
With family 537 67.13 306 72.00 231 61.60
House income < 1,000,000 WON 388 51.05 179 43.98 209 59.21 <.0001
1,000,000 WON + 118 15.53 88 21.62 30 8.50
Don't know 254 33.42 140 34.40 114 32.29
Job Yes 202 2525 111 26.12 91 2427 5476
No 598 74.75 314 73.88 284 7573
Close friend/relatives Yes 554 69.34 274 64.62 280 74.67 0021
No 245 30.66 150 35.38 95 25.33
Activities participation Yes 692 86.50 383 90.12 309 82.40 0014
No 108 13.50 42 9.88 66 17.60
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Total Young-old Old-old
n % n % n % p
800 100 425 53.13 375 46.88
Life style & environmental exposure factors

Fruits everyday No 505 63.13 244 5741 261 69.60 .0004
Yes 295 36.88 181 42.59 114 30.40

Vegetables everyday No 210 26.25 105 24.71 105 28.00 2906
Yes 590 73.75 320 75.29 270 72.00

Food supplement No 443 55.38 227 53.41 216 57.60 2344
Yes 357 44.63 198 46.59 159 42.40

Smoking No 647 80.88 348 81.88 299 79.73 4406
Yes 153 19.13 77 18.12 76 20.27

Drinking No 563 70.46 294 69.34 269 71.73 4592
Yes 236 29.54 130 30.66 106 28.27

Second hand smoking No 745 93.13 387 91.06 358 95.47 0139
Yes 55 6.88 38 8.94 17 453

Indoor pesticides No 152 19.00 67 15.76 85 22,67 0130
Yes 648 81.00 358 84.24 290 77.33

Old housing No 527 65.88 296 69.65 231 61.60 0166
Yes 273 34.13 129 30.35 144 38.40

Harmful fuel use No 611 76.57 348 82.08 263 70.32 <.0001
Yes 187 23.43 76 17.92 111 29.68

Living near hazardous facilities No 696 87.00 369 86.82 327 87.20 .8745
Yes 104 13.00 56 13.18 48 12.80

Physical & psychological health factors

Vision Good 548 68.50 324 76.24 224 59.73 <.0001
Bad 252 31.50 101 23.76 151 40.27

Hearing Good 467 58.38 259 60.94 208 55.47 1170
Bad 333 41.63 166 39.06 167 44.53

BMI Q1 207 25.88 87 20.47 120 32.00 0018
Q2 206 25.75 113 26.59 93 24.80
Q3 206 25.75 116 2729 90 24.00
Q4 181 22.63 109 25.65 72 19.20

Chronic diseases 0 217 27.16 132 31.06 85 22.73 0248
1 342 42.80 176 4141 166 44.39
2+ 240 30.04 117 27.53 123 32.89

Depressive symptom Yes 191 23.93 89 20.99 102 27.27 0379
No 607 76.07 335 79.01 272 72.73

Cognitive decline Yes 101 12.64 33 7.76 68 18.18 <.0001

No 698 87.36 392 92.24 306 81.82
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<Table 2> Domains of frailty and frailty status of study participants by age group

Qol4 H3|oks) slope] L
Q12| 42.23%, 6.04%X.

Total Young-old Old-old
n % n % n % p
800 100 425 53.13 375 46.88
Domains of frailty
Weight loss 60 7.50 24 5.65 36 9.60 0342
Weakness (low grip strength) 213 27.17 63 15.00 150 41.21 <.0001
Exhaustion 154 19.32 73 1722 81 2172 .1085
Slow walking speed 64 8.31 17 4.07 47 13.35 <.0001
Low physical activity 278 35.19 123 29.29 155 41.89 .0002
Frailty status
Non-frail 328 42.54 215 51.93 113 31.65 <.0001
Pre-frail 355 46.04 174 42.03 181 50.70
Frail 88 1141 25 6.04 63 17.65
Fried 5(2001)°] A& &oF AA <] 5744 F5& A 739, AA AT FAR9 27.17%7} 71 F Bstd =,
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Ut vl HAlE PS5 AR, T A o] & Z3d model 291 = JAT] FafAR AHEL 73 5
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A 29.29%, 3715010 41.89% %, TAHTANA E4Th 7} 0] YA (OR=0.444), F-8Fo] AL}, 229 A$ Fo¥
(p=.0002). Ao £ 7heido] Eouth AAA 2 HAA A%
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3. AT FofAe] AR T WE s #d 8l H7b FERE e, 2580l s A5 sl s ok 9
AFEARL F 754 PRl H7=R19] FekyE A P& 41819 Eola, A 7]5 At s A5 sl
820& AHE A= <Table 3> 2} Ak 9 3 A ko] £ A4S 3.0984H] ZoleE ALE YERTE
74 =% 8219 IS B4 model 1914 = HLAH < FAHARL] AHE, AEH WKTES ALHORE Fjofr
s AHgo] fFogdet, BEES g JHSHE o =3 Fo 3 AHAFES BATE S model 2014 9] 5HA]
S| sl ool £ 7ol Wkl (OR=0.500), Ud A A9 HH = model 304 fodt aQlo 2 e}
NARE AHBsle o] E0] slef/As ool £ THsA o] womn, M MHAE HFHske ol 50l A SFY A7
EUTHOR=3.678). A3 A 912 9 AF A 8RIE0] o] Yt Ao 2 FAH U THOR=0.494).
<Table 3> Factors associated with frailty in young-old
Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Life style & environmental exposure factors
Smoking Yes 0869  0462-1635  0.664 0296-1.486  0.678 0.289-1.589
Drinking Yes 1354 0.792-2315  1.159 06472076 1332 0.708-2.507
Fruits everyday Yes 0500"  0319-0.784  0.627 0.386-1.018  0.702 0.415-1.186
Vegetables everyday Yes 0.64 0381-1.075  0.614 0.344-1.098  0.494°  0.265-0.920
Food supplement Yes 0924  0603-1415  1.047 0.663-1.655  0.987 0.603-1.616
Second hand smoking Yes 0466  0212-1.026  0.526 0229-1206  0.510 0.220-1.184
Living near hazardous facilities Yes 1942 0.942-4.004 1435 0.657-3.134  1.558 0.684-3.548
Old housing (30yrs+) Yes 0992  0.605-1.628  0.813 0472-1399  0.808 0.457-1.426
Harmful fuel use Yes 36787 1920-7.047  3.8027 18307900 3577 1.667-7.676
Indoor pesticides use Yes 1072 0595-1.932 1298 0.674-2.498 1267 0.628-2.557
SES, social factors
Sex Female 0.444"  0207-0954 0434 0.196-0.963
Education None 24237 12754604 1,994 0.998-3.983
Elementary school 21807 12553788 1951 1.079-3.526
Living arrangement Living alone 1.017 0.604-1.712 0.782 0.439-1.392
House income < 1,000,000 WON 1.382 0.715-2.671 1.172 0.578-2.378
Don't know 1.308 0.667-2.566  0.864 0.412-1.811
Job Yes 1.347 07312483 1510 0.789-2.892
Close friend/relatives Yes 1.164 0.714-1.897 1.075 0.635-1.819
Activities participation Yes 0.524 0.224-1.224 0.570 0.228-1.426
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Model 1

Model 2 Model 3

OR

95% CI OR

95% CI OR 95% CI

Physical & psychological health related factors

Vision Bad 1.707 0.946-3.079
Hearing Bad 1.393 0.819-2.369
BMI Q1 1.193 0.571-2.491

Q2 0.957 0.490-1.868

Q3 0.802 0.408-1.578
No. of chronic diseases 1 1.595 0.883-2.881

2+ 1.629 0.850-3.126
Depressive symptom Yes 41817 2.228-7.843
Cognitive decline Yes 3.098" 1.054-9.107
-2 Log L (df) 570.532 (10) 543.691 (19) 543.691 (28)

" p<05, " p<01, ™" p<.001

'EHO‘jJE,_,] /\]—%O] —5—]9}:/2-]5.101:4

0.2 I AUTHOR=3.172). A 254 4 T35 3
2T RAE Q9107 A4S AHEEHE o] 50| 3
of/zs) ool &3 7HsAdo]l WRITHOR=0.500). AFS] 73 A
A 92 B A A aRlEo] EAo 2FE WA (model 2),
A=A Aol B foAde YRR e bl oo

>_\.L Ho EZ:

el o A=, T3 74 sl oA s ool £ OR
#ol 2.776, HAXRIRA 7% 0.504, A3 EF FAE & 7t
2] o] = wolol A 02932 UERgT nixjgto g Al
A D ANA A7 2AL LGS model 3914 AA
A A7Zdd 99 ant FEH AL, Aol UrH‘iﬂUr
o9 yna S o5 8 BMIZF 1E9 el &

o] S0l A sl ekA s ke THsAd ol 242t 3.765HH, SHl %9}
o SANRE 01753] °o|3 s FrE A Qo7 Y
A8 OtlT(OR 0.227)%} 30

J

o] FofAdol Uehged, F92 st= ¢ sl s o o} d =57y 7%2—(0 R=2.108) T3+ s{eFrEH ol
o Yol 2.8290) =T} HAAHH o F(OR=0.287)2} fr o FEAA S 2 Ao E YEst #YAHHE model 1,
SIS AHE A F(OR=2.667)9] FFE A&H o= iy model 2, model 3 EFolA sofrEd og AHAS
Ak T w5TE, M, AR EE oo ¥ =R 4
<Table 4> Factors associated with frailty in old-old
Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Life style & environmental exposure factors
Smoking Yes 1372 0.668-2.818 2.829° 1.093-7.324 2.430 0.839-7.034
Drinking Yes 0.603 0.320-1.144 0.591 0.284-1.229 0.646 0.285-1.468
Fruits everyday Yes 02427 0.138-0.423 02877 0.155-0.532 03347 0.165-0.676
Vegetables everyday Yes 1.756 0.945-3.264 1.893 0.952-3.764 1423 0.664-3.052
Food supplement Yes 0.972 0.579-1.631 1.173 0.653-2.107 1.101 0.575-2.109
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Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
Second hand smoking Yes 0.421 0.135-1.317 0.340 0.100-1.158 0227 0.059-0.869
Living near hazardous facilities Yes 2.031 0.805-5.121 1.897 0.622-5.790 2.738 0.797-9.412
Old housing (30yrs+) Yes 1.544 0.854-2.792 1.734 0.899-3.347 2.108" 1.017-4.369
Harmful fuel use Yes 3727 15796374 2.667 1.189-5.981 2147 0.898-5.133
Indoor pesticides use Yes 0.500° 0.260-0.962 0.506 0.245-1.045 0.466 0.210-1.034
SES, social factors
Sex Female 1.502 0.629-3.589 1.580 0.574-4.352
Education None 2776 1.268-6.079 1.799 0.749-4.320
Elementary school 1.686 0.826-3.442 1.339 0.592-3.030
Living arrangement Living alone 0.504" 0.269-0.942 0.461" 0.226-0.941
House income < 1,000,000 WON 1.708 0.571-5.110 1.877 0.575-6.123
Don't know 1.483 0.479-4.587 1.118 0.319-3.917
Job Yes 0.796 0.372-1.706 0.968 0.424-2.211
Close friend/relatives Yes 0.845 0.444-1.607 0.653 0.315-1.351
Activities participation Yes 0293 0.094-0.912 0.323 0.096-1.090
Physical & psychological health related factors

Vision Bad 37657 1.868-7.589
Hearing Bad 1.620 0.834-3.145
BMI Q1 50007 2.002-12.487
Q2 2.966 1.203-7.314
Q3 2.053 0.838-5.030
No. of chronic diseases 1 0.931 0.419-2.066
2+ 0.985 0.410-2.365
Depressive symptom Yes 1.822 0.842-3.943
Cognitive decline Yes 1.836 0.675-4.994

-2 Log L (df) 444933 (10) 421.883 (19) 421.092 (28)

<05, " p<01, " p<.001
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