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Cognitive Function Transition and Risk Factors

for Older Adults in China

Liu Xiaoting Chen Bolin

Abstract: The older adults are suffering from declining cognitive function with the rapid population age—
ing. On the basis of 2011 and 2014 CLHLS database this research explores the transition of cognitive func—
tion by age and gender using the method of continuous time homogeneous Markov process. Risk factors af—
fecting cognitive function are identified. The size of elderly population with cognitive impairment at four dif-
ferent levels is estimated and projected for the decade of 2015-2024. The probability of cognitive impairment
decreases among older people and the decline is most significant among the oldest old. Being male having
higher level education doing persistent exercise participating social activity and better health status are
associated with a relatively slow decline in the cognitive function. It is projected that there would be 27.85
million elderly population over 65 years old with cognitive impairment by 2024. In addition this research
provides the basic methodology for need assessment of long-term care services for older adults with dementia.
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Figure 1 The Transitional Path of Cognitive States
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Table 1  The Distribution of Cognitive States for Older Adults from 2011 to 2014
2011 2014
1 5397 64.06% 3751 45.51%
2 1170 13.89% 682 8.27%
3 776 9.21% 435 5.28%
4 1082 12.84% 547 6.64%
5 N/A N/A 2828 34.30%
CLHLS 2011 2014 o
o 2,
4.3
2 74.62 52% 51%
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3.33 41% 31%
1.35 30% MMSE 26.33,
2 ( 8726 )
Table 2 Descriptive Analysis
=1 0.48 0.49
74.62 8.64
=1 0.49 0.50
3.33 5.09
=1 0.41 0.49
=1 0.31 0.46
L ’ 0.86  0.34
=1 0.59 0.49
N =1l 0.81 0.39
1.35 1.54
=1 0.64 0.47
-1 0.30 0.46
MMSE ( :0~30) 26.33 6.11
5
5.1 Logit
2014 Logit o Logit
3
o 3 3 o
. 95
75 ~ 84 85~94
85~94 95 7.23% 4.83% .
o 75 o 65 -~ 84
65~74 75
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Table 3 Results of Logit Survival Probability Models

65~74 75~84 85~94 95
-0.0532" -0.0807 -0.1120™* -0.1065
(-3.92) (-4.72) (-5.19) (-4.10)
-0.0154 -0.0169 -0.0179 -0.0708
(-1.25) (-1.09) (-0.95) (-3.37)
-0.0002 0.0025 -0.0014 -0.0002
(-0.11) (1.01) (-0.44) (-0.04)
0.0056 0.0324™ 0.0976 0.0351
(0.43) (2.06) (4.16) (0.86)
0.0031 0.0024 0.0206 0.0054
(0.20) (0.13) (0.82) (0.19)
-0.0058 0.0148 0.0723 ™ 0.0483"
(-0.47) (0.91) (3.39) (1.84)
0.0245° 0.0349" 0.0849 -0.0073
(1.83) (1.86) (3.05) (-0.21)
0.0397 0.0569 0.0800 0.1226™
(2.64) (3.13) (3.34) (4.74)
-0.0185 -0.0853 -0.1038™ -0.0910™
(-1.33) (-5.18) (-5.08) (-4.18)
-0.0102* -0.0137* -0.0003 0.0073
(-3.11) (-3.08) (-0.04) (0.89)
-0.0001 -0.0379" -0.0451" -0.1119™*
(-0.00) (-1.65) (-1.80) (-3.84)
-0.0767 -0.1202* -0.1664 -0.1826™
(-2.26) (-4.12) (-5.32) (-6.07)
-0.0464" -0.2012* -0.2098 -0.1967*
(-1.92) (-6.06) (-6.65) (-6.94)
3.0727* 1.9585™ 0.6810™ 0.0808
(7.85) (9.25) (4.11) (0.44)
() 1727 2323 2528 2148
R’ 0.0786 0.0970 0.0790 0.0700

™ p<0.001 *p<0.01 * p<0.05.

5.2 Logit
Logit
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Table 4 Results of Ordered Logistic Model for Cognitive State Transition

65~74 75~84 85~94 95
-0.229 -0.323™ -0.461" -0.656™
(-1.06) (-2.42) ( -3.66) ( -3.60)
0.142 0.092 0.215" -0.028
(0.68) (0.73) (1.89) (-0.18)
-0.064™ -0.051™ -0.063™* -0.026
(-2.01) (-2.20) (-2.62) (-0.81)
-0.116 -0.112 -0.012 -0.091
(-0.37) (-0.56) (-0.06) (-0.24)
-0.331 -0.583 ™ -0.227 -0.268
(-1.24) (-3.81) (-1.56) (-1.26)
-0.253 -0.4017 -0.218" -0.375™
(-1.17) (-3.01) (-1.80) (-2.15)
-0.291 -0.358™ -0.490 ™ -0.405"
(-1.23) (-2.38) (-3.05) (-1.81)
-(.833" -0.695™* -0.717" —1.212*
(-4.11) (-5.53) (-6.41) ( -8.30)
0.735™* 0.475™ 0.421* 0.056
(4.04) (4.51) (4.45) (0.49)
0.112" 0.140 ™ 0.044 0.119™
(1.86) (3.55) (1.12) (1.99)
1.840™ 1.253% 1.070™ 0.847
(6.31) (7.57) (7.57) (4.43)
2.846 2.066 1.674* 1.377°
(5.27) (8.11) (8.35) (6.48)
5.289 3.160 7 2.469 7 2.3347
(8.08) (8.95) (11.71) (10.72)
. 2.256™ 0.940 ™ 0.309" -0.6457
(7.34) (5.27) (1.82) (-2.65)
3.612° 22117 1.2777 0.278
(10.59) (11.61) (7.34) (1.15)
; 4.874™ 3.030 2.287 % 1.376 ™
(11.74) ( 14.60) (12.37) (5.53)
() 1503 1787 1366 750
R’ 0.1536 0.1172 0.1168 0.1292

T p0.001c Tp <0015 p<0.05 5
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Table 5 Annual Probability Matrix of Cognitive State Transition

0.952
0.441
0.082
0.005
0.000

0.878
0.345
0.082
0.005
0.000

0.746
0.253
0.080
0.021
0.000

0.579
0.144
0.049
0.012
0.000

0.018
0.457
0.397
0.009
0.000

0.048
0.462
0.341
0.088
0.000

0.070
0.380
0.196
0.056
0.000

0.122
0.280
0.126
0.023
0.000

0.004
0.071
0.341
0.296
0.000

0.009
0.077
0.290
0.169
0.000

0.023
0.149
0.292
0.167
0.000

0.052
0.178
0.280
0.104
0.000

0.001
0.014
0.040
0.688
0.000

0.006
0.043
0.125
0.488
0.000

0.011
0.061
0.135
0.449
0.000

0.020
0.067
0.130
0.458
0.000

65~74
0.025 0.962
0.016 0.412
0.140 0.083
0.031 0.002
1.000 0.000

75~84
0.059 0.885
0.073 0.316
0.163 0.077
0.249 0.009
1.000  0.000

85~94
0.149 0.750
0.157 0.220
0.298 0.073
0.307 0.019
1.000  0.000

95

0.227 0.550
0.332  0.120
0.415 0.042
0.403  0.009
1.000  0.000

0.022
0.488
0.413
0.015
0.000

0.064
0.502
0.343
0.082
0.000

0.105
0.413
0.182
0.048
0.000

0.185
0.287
0.100
0.019
0.000

0.005
0.078
0.393
0.261
0.000

0.011
0.094
0.338
0.166
0.000

0.033
0.192
0.352
0.149
0.000

0.084
0.247
0.326
0.076
0.000

0.001
0.015
0.050
0.742
0.000

0.008
0.049
0.150
0.582
0.000

0.015
0.078
0.182
0.558
0.000

0.031
0.104
0.202
0.573
0.000

0.010
0.006
0.061
0.014
1.000

0.033
0.039
0.094
0.160
1.000

0.098
0.096
0.211
0.225
1.000

0.151
0.242
0.330
0.324
1.000

5.4

2015

2015~2024

2015

2010

10
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Table 6 Population Projection of Different Cognitive States for Men( Ten Thousand)
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
65~74
4315.9 4493.2 4774.6 5034.9 5340.0 5624.9 5839.5 6092.3 6253.0 6184.3
183.6 187.6 204.7 219.6 234.8 2482 258.2 269.7 277.1 274.7
348 550 626 675 71.8 759 793 8.6 853 855
449 427 436 449 472 493 509 53.0 542 532
75~84
1864.6 1914.5 1953.0 1976.0 2027.3 2077.7 2144.6 2230.0 2314.2 2466.6
186.0 199.0 207.3 211.5 216.4 221.1 226.6 233.8 241.8 255.6
51.6 569 59.2 60.1 613 625 638 657 67.8 71.6
552 524 51.8 51.6 521 528 53.6 549 565 59.5
85~94
320.1 347.6 3755 413.5 4374 461.0 4853 505.0 523.9 521.3
739 692 71.6 767 81.0 8.4 90.0 94.1 98.0 98.9
329 387 38.6 39.4 41.0 42.8 451 472 492 50.5
513 37.6 327 31.7 319 330 346 36.1 37.7 38.6
95
11.4 13.8 156 174 194 214 225 240 256 254
4.7 4.7 5.1 5.7 6.3 7.0 7.5 7.9 8.5 8.6
3.2 3.8 4.1 4.4 4.8 53 5.6 6.0 6.4 6.5
5.7 4.4 4.0 3.9 4.1 4.5 4.7 5.0 54 55
2015~2024 10
o 65 2015
1247 2024 1679 2015 488 2024
618 2015 429 2024 489
2024  65~74 7.49% 75 ~ 84
16.47% 85~94  34.22% 95 58.54% . 2024 2785
1008.8 9.88%; 1776.2 15.05%
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Table 7 Population Projection of Different Cognitive States for Women( Ten Thousand)

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

65~74
4191.9 4449.7 4794.5 5120.7 5480.4 5801.8 6060.4 6342.3 6529.5 6483.8
310.3 297.9 310.2 326.5 347.7 366.8 382.0 399.5 410.1 404.7
790 894 97.2 1042 111.8 118.7 1243 130.3 134.4 133.9
36,5 429 490 542 592 635 67.1 70.6 732 734
75~84
1829.2 1940.2 2031.2 2098.3 2181.5 2270.2 2377.8 2500.8 2628.9 2821.2
324.1 347.3 345.6 3423 3444 349.7 359.1 373.0 388.9 414.0
175.4 125.6 113.2 108.6 107.4 107.7 109.5 112.8 117.0 124.3
104.4 1129 111.4 108.0 1059 105.0 105.5 107.8 111.1 117.5
85~94
341.8 394.5 4432 497.0 537.6 5775 6145 6424 671.5 678.5
154.5 1399 1415 1499 158.5 168.3 178.4 187.0 195.7 200.2
98.8 969 939 949 979 1024 108.0 113.3 118.5 122.8
110.3  100.5 95.4 939 943 96.7 100.8 104.9 109.4 113.1
95
13.9 19.3 23.1 26.7 30.3 337 354 37.6 40.2 404
10.6 11.2 12.5 14.2 15.9 17.7 189  20.1 215 219
12.4 12.4 13.1 14.4 15.9 17.6 189 202 215 222
21.0 19.2 18.6 19.2 205 222 237 253 27.1 28.1

2 2015~2024 o 10
2015 14.38% 2024 12.66% -
o o 85~94 95
1.0% 1.1%-
2020 €« »

o 2022
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2 2015~2024
Figure 2 Changes in Cognitive Impairment Rate for Older People
by Age from 2015 to 2024
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