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Abstract ; Objective To analyze the epidemiological trends of Alzheimer’ s disease in the elderly population in China from
1990 to 2019, and to provide a scientific basis for the specific formulation of prevention and treatment measures. Methods
Based on data obtained from the Global Burden of Disease (GBD) 2019 database, we analyzed quantitative changes in the
number of incidences and disability — adjusted life years (DALYs) of Alzheimer’ s disease among people aged 60 to 89 years in
China from 1990 to 2019. Trend changes over the period were assessed by calculating the annual percentage change ( AAPC)
and linkage regression analysis, age — period — cohort models were constructed by Statal7 to analyze trends in DALY incidence
and rates along three dimensions: age, period, and cohort. Results The number of DALY and Alzheimer’ s disease incidence
cases in the Chinese elderly population in 2019 was 1 526 516 and 5 034 024 person — years, respectively, with 5 829 523 and
1 956 623 person — years of DALY and Alzheimer’ s disease incidence in elderly men, and 943 563 and 3 077 401 person —
years of DALY and Alzheimer’ s disease incidence in elderly women, respectively. The Chinese elderly population in 2019
Incidence and DALY rates were 600. 49 per 100 000 and 1 980. 23 per 100 000, respectively, increasing at an average rate of
1. 12% and 0. 81% per year, with a more pronounced increase in elderly men than in elderly women. Conclusion China’s
elderly population faces a heavy burden of disease from Alzheimer’s disease, and the government should take immediate action
to alleviate the heavy morbidity and financial burden on patients.
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Table 1  Trends in the incidence rate and DALY rate of

Alzheimer’ s disease among the elderly in China from

1990 to 2019

1990 4F 2019 4£  AAPC(%)

RRHR(1/10 T7)

Bk 319.45 474.61 1.37

ot 537.41 718.16 0.99

At 433.14 600. 49 1.12
KIRNEL(n)

B 153 751 582 953

Lk 282 041 943 563

At 435792 1526516
DALY %(1/10 J7)

e 1190.24 1592.97 1.02

gl 1916.63 2342.27 0.69

At 1569.15 1 980.23 0.81
DALY ( A4E)

T 572860 1956 623

peglic 1005883 3077 401

At 1578742 5034 024
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Fig. 1 Trends in the incidence rate and DALY rate of

Alzheimer’ s disease among the elderly in China from

1990 to 2019
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Table 2 Epidemiological trend analysis of Alzheimer’s disease in the elderly population in China from 1990 to 2019

DALY &
s It it
Hath— KAy 1990—1997 1990—1996 1990—1996
APC 0.77(0.51 ~1.02) 0.62%(0.25 ~0.99) 0.56(0.23 ~0.89)
B G 1997—2006 1996—2007 1996—2007
APC 2.34%(2.13 ~2.55) 1.55%(1.39 ~1.72) 1.75%(1.60 ~1.90)
= Ay 2006—2015 2007—2015 2007—2015
APC -0.12( -0.32 ~0.08) ~-0.55%( -0.82~0.27) -0.43%( -0.67 ~0.18)
3y LR 2015—2019 2015—2019 2015—2019
APC 1.10%(0.51 ~1.69) 0.92%(0.30 ~1.55) 1.07%(0.49 ~1.66)
LN EE Ay 1990—2019 1990—2019 1990—2019
AAPC 1.02°(0.89 ~1.15) 0.69%(0.55 ~0.83) 0.81°(0.68 ~0.94)
Fk pogds At
B h— Ay 1990—1993 1990—1993 1990—1993
APC 3.67%(3.40 ~3.93) 3.90%(3.56 ~4.24) 3.52%(3.30 ~3.75)
o Ay 1993—2005 1993—2005 1993—2005
APC 1.16%(1.13 ~1.20) 1.03(0.98 ~1.07) 1.49%(1.46 ~1.52)
EH= Ay 2005—2011 2005—2011 2005—2009
APC 0.30%(0.12 ~0.34) -0.06( -0.19 ~0.08) 0.57%(0.35~0.79)
FEE il KAy 2011—2019 2011—2019 2009—2019
APC 0.78%(0.72 ~0.83) 0.63*(0.56 ~0.70) 0.89%(0.86 ~0.93)
LIS EE Ay 1990—2019 1990—2019 1990—2019
AAPC 1.12°(1.08 ~1.16) 0.99%(0.94 ~1.03) 1.37%(1.33 ~1.41)

TEa Fm P<0.05,
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Fig.2 Age — period — cohort effect of Alzheimer’s incidence in Chinese elderly population from 1990 to 2019
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Table 3 Age — period — cohort model analysis of the incidence rate of Alzheimer’ s disease in elderly population in China from 1990 to
2019
BATEY FrifEis A P1E B X R EAE X TR
I (%)
60 ~ <65 -805.17 7.26 -110.90 0.00 —-819.40 -790.94
65 ~ <70 —745.66 6.79 -109. 81 0.00 -758.97 -732.35
70 ~ <75 —533.43 7.00 -76.18 0.00 —547.15 -519.71
75 ~ <80 13.97 7.05 1.98 0.05 0.15 27.79
80 ~ <85 693.03 6.90 100. 39 0.00 679.50 706. 56
I (4F)
1991—1995 —155.19 6.52 -23.79 0.00 -167.98 -142.40
1996—2000 -60.88 6.99 -8.70 0.00 -74.58 -47.17
2001—2005 -21.62 7.08 -3.05 0.00 -35.50 -7.75
2006—2010 9.11 6.97 1.31 0.19 -4.56 22.77
2011—2015 61.72 6.70 9.22 0. 00 48.60 74.85
A (4F)
1906—1910 279.09 14.98 18.63 0.00 249.73 308.46
1911—1915 169. 86 11.77 14.43 0.00 146.79 192.93
1916—1920 105. 05 10.55 9.96 0.00 84.37 125.72
1921—1925 72.83 9.70 7.51 0.00 53.82 91.83
1926—1930 40.58 8.82 4.60 0.00 23.28 57.87
1931—1935 7.47 7.66 0.98 0.33 -7.54 22.48
1936—1940 -34.44 8.40 -4.10 0.00 -50.92 -17.97
1941—1945 -72.88 8.95 -8.14 0.00 -90.42 -55.34
1946—1950 -121.46 9.60 -12.65 0.00 —-140.28 -102.64
1951—1956 -184.14 10. 88 -16.93 0.00 —205.46 -162.82
T 2% 320.00
AlC -609.95
BIC —578.28
T AIC /R ARt A7 BLHEI , BIC /5% DA% L i)
2.4 1990—2019 P B F AN R % &% A DALY FRETEIN
, <
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531. 82,1 #F 2011 4F W] 3k 327. 87, 3% B bifi 5 B+ H #
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ZBH 721,99 BEE - 740. 81, %N R B Ak H I
efn  JF HaZ W TR, UKL 3 3k 4,

2R ZR eI 1 A BRI T Y R
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HR e T B3 K -, 9 H s, 1) 2030 4
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Fig.3 Age — period - cohort effect of Alzheimer’ s disease onset in Chinese elderly population from 1990 to 2019
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Table 4 APC model analysis of the DALY rate of Alzheimer’s disease in elderly population in China from 1990 to 2019

LEY FrifEist ZAH Pl B X AR B A5 X TR
FI ()
60 ~ <65 -3 137.64 11.49 -272.99 0.00 -3160.17 -3115.11
65 ~ <70 -2 981.60 10.75 -277.36 0.00 -3 002.67 -2 960. 53
70 ~ <75 -2491.37 11.08 -224.77 0.00 -2513.09 ~2469. 64
75 ~ <80 ~1360.98 11.16 -121.95 0.00 -1382.85 -1339.10
80 ~ <85 2567.43 10.93 234.93 0.00 2 546.01 2 588.85
I (4F)
1991—1995 -531.82 10.33 -51.49 0.00 -552.07 -511.58
1996—2000 -368.21 11.07 -33.26 0.00 -389.91 -346.51
2001—2005 -109. 43 11.21 -9.76 0.00 -131.40 -87.46
2006—2010 134.58 11.04 12.19 0.00 112.94 156.21
2011—2015 327.87 10. 60 30.93 0.00 307.09 348.65
B (4 )
1906—1910 721.99 23.71 30. 44 0.00 675.51 768.47
1911—1915 635.61 18.64 34.11 0.00 599.08 672.13
1916—1920 555.19 16.70 33.25 0.00 522.46 587.91
1921—1925 418.97 15.35 27.29 0.00 388. 88 449.06
1926—1930 260. 45 13.97 18.64 0.00 233.07 287.83
1931—1935 82.24 12.12 6.78 0.00 58.48 106. 00
1936—1940 -115.62 13.30 -8.69 0.00 -141.69 -89.54
1941—1945 -323.10 14.17 -22.81 0.00 -350.86 -295.33
1946—1950 -531.93 15.20 -34.99 0.00 -561.72 -502.13
1951—1956 ~740. 81 17.22 -43.03 0.00 -774.56 -707.06
2z 810.00
AIC -1588.75
BIC ~1557.08

T - AIC /R SR A5 BN, BIC 753 DL 3075 S R

U =A% 5 BAE T PR R AE Lo P i & R A DALY K1
TR IUBAE T B, — TS 48 AR R A BRBAT R Pk
VR 1 205 ST DALY AR IH SR 452 M7 FIHrY
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AATIBERITTN 24 0 A BT 7R 6 2R BB 3 1 B T IR 55
Fid, FFR TS RARBINHUK Y . BURA SRR A
DI PN () A 2R TR0, e sh R 2 I 55 IR B TP IR R I
PE—25838% . [, Ah S A 06 7 38 i vl fE 3 3 —
SR R A 15 5 A G 0, 48] R AR T A = AR F

BRI, ok 6T 5 BT 2 R T SR 1) 5 B HH B T A
K ARBIEE KB, i L R R U R 1 R
FM DALY A i T 4, 3R v [ e PRI AR 7R 2 B
AR BAH 3K AT BB D DA 2 M R ) A B 5 R A
BEAOF B B R B, Lo A T K
A R GRS A PE D RENE BEAG , T ELAB AT b
AT AN AL U B TR A XURS: 2 55 PR A I AV o i Ah, 22
P S T A5 i A T B Mok B B, X S BT
FEAE N R W e B AR R, A 4
LA S ] IR 3% g R 1) B s TR

AT 1< 2 T SR 2 — o 5 A A S R , Bt T
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