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Comparison of four frailty assessment methods for predicting all-cause deaths in
discharged elderly inpatients

FU Lin-Lin, WANG Qing” , ZHANG Shao-Jing, XU Ying, ZHAI Xue-Liang, LU Fei, LI Hua
( Department of General Medicine, Fuxing Hospital, Capital Medical University, Beijing 100038, China)

[ Abstract] Objective To compare the frailty index of accumulative deficits ( FI-CD) , frailty phenotype ( FP) , frailty scale (FS),
and clinical frailty scale (CFS) in evaluating frailty in the elderly inpatients and predicting their all-cause mortality after discharge from
hospital. Methods In a cohort study, FI-CD, FP, FS, and CFS were used for frailty assessment. The subjects were followed up for
over 3 months after discharge with death denoted as the observation endpoint. The Cox regression model was employed for assessing the
relationships between frailty identified by different assessment methods and all-cause mortality, and the receiver operating characteristic
(ROC) curve for comparing their predictive ability of death. Results Totally, 630 patients aged =65 years were recruited in the
present study, of whom 14 were lost to follow-up. The average follow-up time was 24. 8 months. The frailty evaluated by FI-CD, FP,
FS and CFS were 31.7%, 33.8%, 23.5% and 23.5%, respectively, with 90 deaths (14.6%). In the Cox regression model adjusted
for age, sex and other variables, FI-CD, FP, FS and CFS identified an increased risk of death after discharge in the frail patients against
non-frail patients (HR=5.78, 6.21, 2.16 and 5. 61; 95%CI 2.40-13.90, 2. 18-17.68, 1. 12-4. 17 and 3. 11-10. 11 respectively, all
P<0.05). After adjustment for age and sex, pre-frailty as determined by FI-CD, FP and CFS was significantly associated with the
increased risk of death (HR =2.96, 3.93 and 2.58; 95%CI 1.22-7.22, 1.38-11. 14 and 1.36-4.92, P=0.017, 0. 010 and 0. 004,
respectively). Area under the ROC curves (AUC) for FI-CD, FP, FS, and CFS for death prediction were 0. 726, 0.684, 0. 621 and
0.750, respectively (all P<0.001). Conclusion The assessed rates of frailty ranged from 23.5% (FS, CFS) to 33.8% (FP). Frailty
is a risk factor of death. FI-CD and CFS are able to predict death in the elderly inpatients, and CFS outperforms the other methods.
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Table 1 Baseline data of subjects
[n=161,n(%) ]
Item Cases

Death 90 (14.6)
Male 365 (59.3)
FI-CD

Non-frailty 198 (32.1)

Pre-frailty 223 (36.2)

Frailty 195 (31.7)
FP

Non-frailty 150 (24.3)

Pre-frailty 258 (41.9)

Frailty 208 (33.8)
FS

Non-frailty 173 (28.1)

Pre-frailty 208 (48.4)

Frailty 145 (23.5)
CFS

Non-frailty and fragility 341 (55.4)

Mild frailty 130 (21.1)

Moderate to severe frailty 145 (23.5)
Disease history

Hypertension 506 (82.1)

Diabetes 256 (41.6)

Coronary heart disease 244 (39.6)

Arrhythmias 199 (32.3)

Stroke 313 (50.8)

COPD 142 (23.1)

CKD 157 (25.5)

Malignancy
Number of co-morbidities

<1 61 (9.9)

2-3 234 (38.0)

=4 321(52.1)
Drug combination

<5 359 (58.3)

>5 257(41.7)

FI-CD: frailty index of accumulative deficits; FP: frailty phenotype; FS:
frailty scale; CFS:clinical frailty scale ; COPD: chronic obstructive pulmo-

nary disease; CKD; chronic kidney disease.

xk2 AREFRTHHRBERTLEF/EXERN Cox HIFHH

Table 2 Cox analysis of association between frailty identified by different assessment methods and all-cause mortality

Univariate model

Adopted model

ftom HR 95%CI P value HR 95%CI P value
FI-CD

Non-frailty 1.00 1.00

Pre-frailty 4.26 1.77-10.27 0.001 2.96 1.22-7.22 0.017"

Frailty 10.75 4.63-24.97 < 0.001 5.78 2.40-13.90 < 0.001°"
FpP

Non-frailty 1. 00 1.00

Pre-frailty 5.45 1.93-15.35 0.001 3.93 1.38-11.14 0.01"

Frailty 11.96 4.32-33.11 < 0.001 6.21 2.18-17.68 0.001"
FS

Non-frailty 1.00 1.00

Pre-frailty 2.12 1.15-3.89 0.016 1.53 0.83-2.84 0.174"

Frailty 4.11 2.20-7.69 < 0.001 2.16 1.12-4.17 0.022"
CFS

Non-frailty 1.00 1.00

Mild frailty 3.53 1. 88-6. 65 0. 000 2.58 1.36-4.92 0.004 "

Moderate to severe frailty 8.82 5.08-15.29 < 0.001 5.61 3.11-10. 11 < 0.001"

FI-CD: frailty index of accumulative deficits; FP: frailty phenotype; FS: frail scale; CFS:clinical frailty scale; *

adjusted for age, gende.
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Table 3 Mortality rates at different frailty levels assessed by

four frailty assessment methods [(n(%) ]
Death
Ttem
No(n=526) Yes(n=90) P value

FI-CD

Non-frailty 192(36.5) 6(6.7) <0.001

Pre-frailty 194(36.9) 29(32.2) <0.001

Frailty 140(26.6) 55(61.1)  <0.001
FP

Non-frailty 146(27.7) 4(4.4) <0. 001

Pre-frailty 24(42.6) 34(37.8) <0.001

Frailty 156(29.7) 52(57.8) <0.001
FS

Non-frailty 159(30.2) 14(15.6) <0.001

Pre-frailty 257(48.9) 41(45.6) <0.001

Frailty 110(20.9) 35(38.9) <0.001
CFsS

Non-frailty 324(61.6) 17(18.9) <0.001

Mild frailty 108(20.5) 22(24.4) <0.001

Moderate to severe frailty 94(17.9) 51(56.7) <0.001

FI-CD: frailty index of accumulative deficits; FP; frailty phenotype; FS:

frailty scale; CFS; clinical frailty scale.
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Figure 1  ROC curves of FI-CD, FP, FS and CFS for
predicting death
FI-CD; frailty index of accumulative deficits; FP; frailty phenotype;

FS: frailty scale; CFS: clinical frailty scale.
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