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Development of a disability risk prediction model and simplified grading

criteria based on intrinsic capacity among Chinese older adults

LIU Wen-hui, GAO Ming—yue, HE Ling—xiao
School of Public Health, Xiamen University, Xiamen, Fujian 361102, China
Abstract: Objective This study aims to construct age —stratified parametric survival models of disability risk based on
intrinsic capacity (IC) using nationwide longitudinal data and to establish a simplified IC grading system. Methods Using
longitudinal data from CHARLS 2011—2020 for individuals aged 60 years and older, IC scores were calculated using six
commonly used methods, and five parametric survival models were constructed within each age group. The optimal model was
selected based on the concordance index (C—index) and Akaike Information Criterion (AIC), and reference thresholds for IC
grading were determined according to the quartiles of predicted disability risk. Results A total of 3 272 older adults were
included, with a median age of 65.00 (62.00-70.00) years. IC scores calculated by the 100—score scaling method combined
with the log—normal parametric survival model showed the best predictive performance in most age groups, particularly for the
60-69 years (AIC=13 497.80, C—index=0.648 7), 70-79 years (AIC=5 306.87, C—index=0.624 8), and =80 years (AIC=
804.73, C—index=0.643 9) age groups. The survival risk model revealed that IC grading thresholds decreased with increasing
disability risk, with variations observed across age groups, sexes and numbers of chronic diseases. Older adults, females and
those with more chronic diseases had lower IC thresholds. For instance, at the median disability risk level among those
without chronic diseases, IC thresholds were 55.80 and 51.60 for males and females aged 60 —69 years, respectively,
decreasing to 45.10 and 34.80 for those aged =80 years. Conclusion IC scores calculated using the 100 -score scaling
method combined with the log—normal parametric survival model showed the best predictive performance for disability risk
among Chinese older adults. The established IC grading thresholds may provide a reference for health assessment and graded
interventions among Chinese older adults.
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Figure 1 Flowchart of study participant selection
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Table 1 Variables and coding criteria
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Table 2 Detailed scoring criteria for the graded assignment method
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Table 3 Baseline characteristics of participants (M (P, Pss),n(%) ]

A SRR (n=3272)  BHDBIEIR B R B (=1 521)BEVI ] & R fE (=1 751)  BEitE ) P{a
() 65.00(62.00, 70.00) 64.00(62.00, 69.00) 66.00(63.00, 72.00) -7.770 <0.001
ER Y1)
60 ~ 69 2 364(72.25) 1192(78.37) 1 172(66.93) 61.172 <0.001
70 ~79 801(24.48) 304(19.99) 497(28.38)
=80 107(3.27) 25(1.64) 82(4.68)
PRI (B ) 1 840(56.23) 974(64.04) 866(49.46) 69.707 <0.001
18 PR Kl (i) 52.737 <0.001
0 1 000(30.56) 533(35.04) 467(26.67)
1 1032(31.54) 499(32.81) 533(30.44)
2 663(20.26) 286(18.80) 377(21.53)




PRI BE2F 2026 4F55 53 4255 15 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 15

- 2829 -

(23)
AF i B (n=3272)  BEDTIANI AR &4 2k BE(n=1 521) BEDTIAN] &4 BB (n=1 751)  SeitHE(Z1D) PiE
=3 577(17.63) 203(13.35) 374(21.36)
IS HRIR AL 15.019 <0.001
TELS 2 662(81.36) 1281(84.22) 1 381(78.86)
AR 610(18.64) 240(15.78) 370(21.13)
HERE 15.394 <0.001
s 2 754(84.17) 1240(81.53) 1 514(86.46)
A 439(13.42) 241(15.84) 198(11.31)
FERE 79(2.41) 40(2.63) 39(2.23)
W% 3 5.645 0.018
b33 2 969(90.74) 1360(89.41) 1 609(91.89)
Akt 303(9.26) 161(10.59) 142(8.11)
ICoane 7.00(6.00, 7.25) 7.00(6.25,7.25) 6.75(5.75,7.25) 6.800 <0.001
1Core 3.50(3.00, 4.50) 4.00(3.00, 4.50) 3.50(3.00, 4.00) 7.300 <0.001
1Cs i 0.04(-0.36, 0.41) 0.22(-0.15, 0.54) -0.14(-0.53, 0.25) 16.500 <0.001
1C i 0.05(-0.40, 0.46) 0.25(-0.17. 0.60) -0.12(-0.57, 0.29) 16.100 <0.001
1C 00 58.37(51.42, 65.09) 61.69(55.36, 67.49) 55.26(48.67, 62.12) 17.300 <0.001
ICtuue 0.07(-0.62, 0.67) 0.37(-0.21, 0.89) -0.20(-0.86, 0.40) 17.300 <0.001
Rl ] () 83.00(44.00, 108.00) 107(83.00, 108.00) 48(24.00, 84.00) 28.900 <0.001
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Table 4 Model fit results among parametric survival models and IC calculation methods across age groups

N T 60 ~ 69 % 70~79 % =80 %

1G5 Trik S AIC Coindex’ AIC Cindex AIC Coindex’
oo Exponential 13 995.64 0.605 6 554540 05952 856.59 05809
Weibull 13712.79 0.605 5 540221 0.595 6 832.54 05759

Log—normal 13 627.64 0.605 5 5344.64 0.595 3 815.77 05848

Log—logistic 13 695.39 0.605 5 5382.26 0.595 6 82339 05798

Gamma 13 683.03 0.605 5 5380.18 0.595 6 826.11 0.576 4

1Con Exponential 13 993.74 0.605 2 5 548.85 05897 856.01 05808
Weibull 13710.35 0.605 3 5 407.60 05895 832.11 05729

Log-normal 13 626.95 0.605 2 534844 05888 815.62 05836

Log—logistic 13 693.98 0.605 2 5386.64 05895 823.67 05840

Gamma 13 681.04 0.605 3 5385.36 05895 825.92 05795

1Cs o Exponential 13 889.10 0.647 4 5 507.50 0.6272 849.89 0.640 5
Weibull 13578.11 0.647 5 534371 06275 822.40 06378

Log—normal 13 502.38 0.647 5 5302.81 0.627 5 804.72 0.640 5

Log—logistic 13 556.98 0.647 5 533551 0.627 5 810.47 0.638 0

Gamma 13 545.65 0.647 5 5325.17 06275 814.55 0.640 5

1Ct s Exponential 13 893.60 0.646 8 5508.24 0628 1 850.72 06371
Weibull 13 582.03 0.646 9 534434 0.628 3 823.86 0631 1

Log—normal 13 506.81 0.646 9 5303.33 06282 806.78 0.6343

Log—logistic 13 561.75 0.646 9 5337.05 0.628 0 813.11 0.6352

Gamma 13 549.92 0.646 9 5325.99 0628 1 816.42 06339

s Exponential 13 882,51 0.648 6 5509.62 06248 850.14 0.646 4
Weibull 13 570.80 0.648 6 5347.69 0.624 6 822,51 0.644 6

Log—normal 13 497.80 0.648 7 5306.87 06248 804.73 0.6439

Log—logistic 13 552.01 0.648 7 5339.43 0.6249 810.44 0.643 7

Gamma 13539.11 0.648 7 532936 0.6247 814.57 0.644 8

Covonr Exponential 13 887.64 0.648 0 5509.46 06257 849.78 0.6340
Weibull 13 575.08 0.648 0 5346.39 06255 82225 0.6356

Log-normal 13 499.71 0.648 0 5306.39 0.6256 805.39 06365

Log—logistic 13 554.37 0.648 1 5339.45 06257 811.46 0.6367

Gamma 13 542.67 0.648 0 532839 0.6257 814.77 0.6342

TR N LU A BRSO 5 C—index (3B 4 i/ NECE f BT
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Figure 2 Forest plot of log—normal AFT models for IC g .. across
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Table 5 Reference thresholds for IC .. classification [ M (Pss, Pss) ]

1C - L CRF 107 2K BEIRUR DU 357550

A pons R S v NN
IR el e (R ReAcH By (A ) 005 0.50 075
60 ~ 69 % 0 427 104.00(48.00, 108.00) 77.00 55.80 34.70

1 431 103.00(48.00, 108.00) 78.60 57.50 36.40
2 270 84.00(48.00, 108.00) 75.80 54.60 33.50
=3 200 82.50(46.80, 108.00) 81.40 60.20 39.10
L 0 275 85.00(48.00, 108.00) 72.80 51.60 30.50
1 343 84.00(47.00, 108.00) 74.30 53.20 32.10
2 205 60.00(26.00, 108.00) 66.60 45.50 24.40
=3 213 48.00(24.00, 85.00) 64.70 43.60 22.50
70 ~79 % 0 153 83.00(44.00, 108.00) 79.00 57.70 36.50
1 137 49.00(25.00, 107.00) 63.00 41.70 20.40
2 89 49.00(25.00, 84.80) 64.80 43.50 22.20
=3 71 49.00(26.00, 85.00) 67.70 46.40 25.10
L 0 102 69.50(26.00, 107.00) 74.30 53.00 31.70
1 90 48.50(24.00, 85.00) 65.20 43.90 22.60
2 81 48.00(24.00, 81.00) 66.60 45.30 24.00
=3 72 47.00(24.00, 84.00) 68.60 47.30 26.00
=80 5 0 21 43.00(25.00, 53.00) 60.40 45.10 29.90
1 13 47.00(25.00, 85.00) 59.10 43.90 28.60
2 12 31.00(24.80, 50.80) 55.30 40.10 24.80
=3 10 55.00(24.00, 102.00) 70.80 55.50 40.20
L 0 22 31.50(24.20, 84.00) 50.10 34.80 19.50
1 18 48.50(24.00, 83.50) 61.10 45.80 30.50
2 6 24.00(23.00, 68.50) 47.00 31.70 16.40
=3 24.00(23.00, 25.00) 41.80 26.60 11.30
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