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Abstract

With the deepening of population aging and aging in China, the progress of medical technology has
made obvious changes in the spectrum of major diseases in China, and the prevalence of chronic
diseases such as cardiovascular diseases and malignant tumors has increased. The incidence of
disabilities and obstacles related to population aging has increased, and the disabled elderly
will face difficulties in taking care of themselves. The base number of disabled elderly in China
has increased greatly In this paper, ARIMA model is used to predict the number of disabled elderly
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people according to the data of Shanghai from 1995 to 2019, and a series of suggestions on long-term
care services are put forward.
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2. KEEEA

RAEENRER A TR ). ANREMSLATE R R REZ N . AR Prid AT prvE, AR, _LRipT.
FEWESN TZIR ETNRS PRERIGT 6 WURR, WAVE — R P IRA JRE AL S K A R R AR
= WITCFAI e BRI E SO “ R EERAE” , TLENIUTCIEMSI 58 B E SN “ B EERAE” [3].
RAEEN MG DL T AR R LB A RN, IR R A8 NS H EERE ) (PP E 20 21
BRI B IR S5 PR AT X VE AR 5, &7 R ORBEIR T R REE NI AT

3.2007~2040 & _Eigrse g A O 7N
3.1, AR

1) BRAH

ARIMA (Autoregressive Integrated Moving Average Model)7E LM 28 70 424X H1 %% Box il Jenkins
& PR I TB) PR 20 1R FO0 7 v, R H AT R R i F e B IO Tk 2 —, SR I TR R A 4y M AR
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JEE ST ] P 1) A3 AT AR 1 O 7R N e AT T AR A I8 DA R AR LA S, AR5 6 A DG (ACF)
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FHOCAN e [ AH G 35 S0 2, TS ARIMA A8 YR H AR Fe 2052 B 2 ANIOM DR 22 (s, B
2021 FFHEH “ =27 BURW AT Ao S0 A AN, (B A STAM S 80808 o v R SR s A FR kAT Tt
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Figure 1. The original sequence diagram birth rate
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Figure 2. The second-order difference diagram birth rate
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Figure 3. Second-order differential autocorrelation of birth rate in Shanghai
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Figure 4. Second-order differential partial autocorrelation of birth rate in Shanghai
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Table 1. Comparison of actual and predicted birth rates in Shanghai
F 1. DEmH A RIPMES TN ERTEE

Fhr SKPME TitiE FART IR % Fhr KhMA TE FARTIRZE
1995 5.47 —_— — 2018 6.7 8.22 0.23
1996 5.21 5.55 0.07 2019 6.24 6.8 0.09
1997 4.92 5.29 0.08 2020 e 6.33 e
1998 4.73 4.99 0.05 2021 e 6.42 e
1999 5.01 4.8 —0.04 2022 e 6.52 e
2000 5.27 5.08 —0.04 2023 —_— 6.61 —_—
2001 434 5.35 0.23 2024 —_— 6.71 —_—
2002 4.66 44 —0.06 2025 —_— 6.8 —_—
2003 4.28 4.73 0.11 2026 —_— 6.9 —_—
2004 6 434 —-0.28 2027 —_— 7 —_—
2005 6.08 6.09 0.00 2028 —_— 7.11 —_—
2006 5.95 6.17 0.04 2029 —_— 7.21 —_—
2007 7.34 6.04 —0.18 2030 —_— 7.31 —_—
2008 6.98 7.45 0.07 2031 —_— 7.42 —_—
2009 6.62 7.08 0.07 2032 —_— 7.53 —_—
2010 7.13 6.72 —0.06 2033 —_— 7.64 —_—
2011 7.17 7.23 0.01 2034 —_— 7.75 —_—
2012 8.51 7.27 —0.15 2035 — 7.86 —
2013 7.62 8.63 0.13 2036 — 7.98 —
2014 8.64 7.73 —0.11 2037 — 8.09 —
2015 7.35 8.77 0.19 2038 — 8.21 —
2016 9.04 7.46 —0.17 2039 — 8.33 —
2017 8.1 9.17 0.13 2040 —_— 8.45 —_—

3.2. B AO#M

FEAT— AN XN E, 2 BEAE I (8] AL AE AN W AL AR eI RE 2 v i), AN ZE L BB JGE
P ZFARAE O, BARAR AL SEINE R A TR, 6 b TN R AR R v, 0 T 1] P9
NHIHAR . JETRESH, TSN DR ARShEAT S, R S ZERE X H AT 3 25 T
W, RIEIEESHESE, XEARRN OB FETT FEEAT T, BB R T 2 8 ST AN L
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JEF AN T, AT REORIE T &S R i e S . 45 A A R(D)~5) Mk 2 X BT P EE A s
ATT, A R L 2.

Table 2. Shanghai’s total registered population in 2020~2040 (unit: ten thousand people)
2. L3ETH 2020~2040 FPRFEAOBEERLG: AAN)

G0 UNEPSS - 16~59 % Ay NEPsS 16~59 %

2020 1465.2846 1118.2053 2031 1472.2875 1123.5495
2021 1465.6114 1118.4547 2032 1472.32261 1123.5763
2022 1465.9612 1118.7217 2033 1471.8943 1123.2494
2023 1466.3432 1119.0132 2034 1470.9785 1122.5505
2024 1466.8368 1119.3899 2035 1469.6757 1121.5564
2025 1467.4226 1119.8369 2036 1469.9690 1121.7801
2026 1468.0983 1120.3525 2037 1470.2624 1122.0040
2027 1468.9027 1120.9664 2038 1470.5559 1122.2280
2028 1469.7588 1121.6197 2039 1470.8494 1122.4520
2029 1470.6737 1122.3179 2040 1471.1430 1122.6761
2030 1471.7511 1123.1401

AL 2 AR, TEARREGSE R LN DIEREA R AT EN 2T, 2020 4 T AN
14 1465.2846 JTi N, ZJa AW LT, 78 2032 4Eik 25 s, M 2032 FEFFURZRIEM R %, 15 2035 4k
F) 1469.6757 i N, BEJGESH ETF, 2040 FFiAF)] 1471.1430 /i N

3.3.2007~2040 £ EigmEEA O

TEX BRI AR S SR R 2 i, N TS BT . RS S, N DA
FET A OIIER, SN DR At R AR AR . FE MR A B AR RIS 8. A E
Z P REERAEMMERAET SR AR, BEEPMERERES, BRSO EE N DT R a9
60 % UL EREEAR, SRA 2010 £ AN OEE PONESER S B2 N O/ TR, FEREMZ -
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Table 3. Shanghai’s total elderly population by age group from 2007 to 2040 (unit: ten thousand people)
2 3. £ 2007~2040 FFHEMNZELAOR(RMAE: AA)

A 60~64 65~69 70~74 75~79 80~84 85~89 90~94 95V Eif

2007 75.65 122.04 97.63 25.57 16.89 5.34 0.67 0.07 286.83
2008 86.07 123.74 97.27 27.42 18.05 5.92 0.79 0.08 300.57
2009 94.70 125.47 96.90 29.40 19.29 6.56 0.95 0.11 315.70
2010 104.53 127.22 96.54 31.53 20.61 7.28 1.13 0.14 331.02
2011 112.54 129.00 96.17 33.82 22.03 8.07 1.35 0.17 347.76
2012 122.05 130.80 95.81 36.27 23.54 8.94 1.61 0.22 367.32
2013 130.99 132.63 95.45 38.89 25.16 9.92 1.92 0.28 387.62
2014 143.92 134.48 95.10 41.71 26.88 10.99 2.29 0.36 413.98
2015 152.57 136.36 94.74 44.73 28.73 12.19 2.73 0.46 435.95
2016 158.77 138.27 94.38 47.97 30.71 13.51 3.26 0.58 457.79
2017 165.93 140.20 94.03 51.44 32.81 14.98 3.89 0.74 483.60
2018 166.38 142.16 93.68 55.17 35.07 16.61 4.64 0.94 503.28
2019 158.87 144.15 93.33 59.16 37.48 18.41 5.53 1.20 518.12
2020 163.98 146.16 92.98 63.45 40.05 20.41 6.60 1.53 535.16
2021 169.27 148.20 92.63 68.04 42.80 22.63 7.87 1.95 553.39
2022 174.72 150.27 92.28 72.97 45.74 25.09 9.39 2.48 572.94
2023 180.35 152.37 91.93 78.26 48.88 27.81 11.20 3.16 593.96
2024 186.16 154.50 91.59 83.93 52.24 30.84 13.35 4.02 616.63
2025 192.16 156.66 91.24 90.00 55.83 34.19 15.93 5.12 641.13
2026 201.16 162.73 101.20 89.60 60.72 37.02 18.03 6.41 676.88
2027 210.59 169.05 112.25 89.20 66.03 40.10 20.41 8.03 715.64
2028 220.46 175.60 124.50 88.79 71.81 43.42 23.09 10.05 757.73
2029 230.79 182.41 138.09 88.39 78.10 47.03 26.14 12.57 803.53
2030 241.61 189.49 153.16 88.00 84.93 50.93 29.58 15.74 853.44
2031 242.47 198.37 159.10 97.60 83.98 55.39 32.04 18.24 887.19
2032 243.34 207.66 165.28 108.25 83.04 60.24 34.69 21.14 923.64
2033 24421 217.40 171.69 120.07 82.10 65.51 37.57 24.50 963.05
2034 245.08 227.58 178.34 133.18 81.18 71.24 40.69 28.40 1005.70
2035 245.95 238.25 185.26 147.71 80.27 77.48 44.07 3291 1051.90
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2036 23546  239.10 19394  153.44 89.64 76.61 47.92 3642 107254
2037 22541 23996  203.03 15939  100.10 75.75 52.12 4030 1096.06
2038 21579 24081 21255 16557 11178 74.90 56.68 4460 1122.69
2039 20659 24167 22251 17200  124.82 74.06 61.64 4935 1152.64
2040 19777 24253 23294 17867  139.39 73.23 67.04 5462 1186.18
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Figure 5. Fitting diagram of the total elderly population by age group in Shanghai from 2007 to 2040 (unit: ten thousand

people)
& 5. i 2007~2040 =0 FRENZERAOEMEEENM: AN

WRAEE 5 ATRAE H, B4R ERE, Bl 60 2 UL RN HUE B aE A%, o 60~64 % . 65~69
SN2 FERER, 70 50 LA D2 K&,

Table 4. Forecast of the growth rate of the elderly population in Shanghai
4. BEmEEAOBKEETUNER

Ay 60~64 65~69 70~74 75~79 80~84 85~89 90~94 95 XLl Mt

2007 — — — — — — — — —
2008 12.11%  138%  —038%  6.75%  643%  9.80%  16.17%  21.47%  4.57%

2009 9.11% 1.38% —-0.38% 6.75% 6.43% 9.80% 16.17% 21.47% 4.79%
2010 9.40% 1.38% —-0.38% 6.75% 6.43% 9.80% 16.17% 21.47% 4.63%
2015 5.67% 1.38% —-0.38% 6.75% 6.43% 9.80% 16.17% 21.47% 5.04%
2020 3.12% 1.38% —-0.38% 6.75% 6.43% 9.80% 16.17% 21.47% 3.18%
2025 3.12% 1.38% —-0.38% 6.75% 6.43% 9.80% 16.17% 21.47% 3.82%
2030 4.48% 3.73% 9.84% —0.45% 8.05% 7.66% 11.64% 20.11% 5.85%
2035 0.36% 4.48% 3.73% 9.84% 9.13% 8.05% 7.66% 13.71% 4.39%
2036 —4.46% 0.36% 4.48% 3.73% 10.45% 9.13% 8.05% 9.64% 1.92%
2040 —4.46% 0.36% 4.48% 3.73% 10.45% 9.13% 8.05% 9.64% 2.83%

MRYEL 4 Xt L2 a N AR E RS BUEAT T J5 AT AR 226 14 AN[REERS BURZ SR NI 13
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K, RIEE 1~4 vTUEH, BT IHRIEE RS 60~64 5 N BRI KHEE 2 FREMES, It
HAEF) 2036 P45 R ARG K, 65~69 & NLE 2036 4 J5t £ R T FEES, 70~74 £ 1)E
NEDUEK S, BEN D RBREE RN, 90 % UL LA D 2 0 ml s K, Z4E N Db
AN, B AR B

34. BEFKBELE

RGN B8 N R RETE R RSO (1 Atk BT B4R R REACE . BB L A B F R, A
SEHEWHAT T o AIRE, EBEERERA T —iE AR K ACEEAT I R AL,
BFGE T =M, IR REACERE TEES, X UCHEFREKTER B, =008 E
R AEIKPAEA B I AR E A [F 384k, X 2R e AR A - S R P T AAAE B R ) 22 5 o o dl o o) 204 i
1T AN A R N AR BE R, R TN 2 AR R R N DO AR AL, 380 30 vh B R K T i
Wi 5] 25 8 25 (CLHLS)  H [E 3 £ & 45 A FUIR DL 25 (SSAPUR) A H [El i R 5 77 2 1 A5 (CHARLS) £ 45 1) £
e HFACEE, FIFH SR RIS AT 2020~2050 fEHRBEZBEAT TN, RIRBEN OBCEMKRER R4
WA 4]. AIMBIRK A BRI S X 2 5ok, XHREETEE AR &AM, WERE
F. HEEFRESRE /I E R ICF-CN P B3R K bk 1.5 A%,

T A H BRI T 2N SR, RIS N ER BN DR LA At A
BFR B RAARA[S]e AR SCHESE T R R BE I BRI R e R AT & . — (A i R A B A R
TR, 454 2020 4F FEACHASR ORI SERRIZ AT 8005, 70 I WEAE N H BERE /7 - B IR0 S5 VF Ak I B b ofe
H B S H AR TETE SR /). LR R A TS BN A8 ) FONEN R ) = AN T AT &, 4 i E
BN 85% 10%- 5%, FEFGIRGLT AR AAE. SRS S It AR AT I &, 4 i B IAE
N 30%- 30%. 30%- 10%, XFZHNRIRAERIITME L 5).

Table 5. Shanghai municipality program for the low disability rate of the elderly (%)
F 5. EBMEFEANRKRERFTR®%)

RN &t Ttk Zik
60~69 % 1.28 0.59 0.69
70~79 % 2.42 0.98 1.44
80 & LA I 5.68 1.91 3.77

At 9.37 3.47 5.90

IR I BT SRR RE RN 9.37%, LPERRERN 5.9%m T HIERKAER 3.47%, 60~69 & KAEZ
N 1.28%, 70~79 B LHEFN 2.42%, 80 % LU LMILAER A 5.68%.

THRARYE KR AERIARME R FUEARME N . TSI AR BT, ERIR. FEE N E SIS ERAS N T A
1 H g A — 0% P O BRI g e Re, AR — A AR FH 28 DY kb B 2 2248 N AR TR A
AAHIRELHE (2018 )0 R AE R HEAT T [6] (W75 6).

R 6 ATLLE H Hilg T SRR RER N 11.86%, LIHERRER 913.91% M T H K HEER 9.55%, 60~69
BRBEFRN 4.66%, T0~79 B KEEHR A 16.38%, 80~89 L KAEHN 46.92%, 90 % LU ELLAEHR N 97.33%.

3.5.2020~2040 FEFREERETIETUN
WRAE LT 2020 KT FRARESGAH S BHE , TS AR B 2% 58 AL JE K3 2 L 3R 2 WP B R /0 A
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Table 6. Shanghai high disability rate program for the elderly (%)
6. LIBNEFASKERFTRE%)

R At Ei2c3 itk
60~69 % 4.66 2.42 2.24
70~79 % 16.38 6.32 10.06
80~89 % 46.92 21.17 25.75
90 % LA I 97.33 43.50 53.83

it 11.86 9.55 13.91

RIS 20.67%FIRBEN kB IREN I EL, 79.33% MK AE N PR E X H . MRS FoRE, K
RESEGN 2 M IR TR N AN S KB B LL B 43 30 7.97%F1 92.03%, SRAESFCN 3 kT2l
PN XA B B EE 23000 11.08% 1 88.92%, K RESFZN 4 L FEFR NI T & K3 # 1 LL E 23 il R
19.7%H1 80.3%, ‘REEFEHN 5 HIEFFFEEN I T Z I BLEI L E 73700 38.55%M1 61.45%, KAe5EH%
N6 Bk IR NI E KB EL 2 51 34.45%F0 65.55%.

RIE PR, a7 7 MBEARKEERT 2020~2040 4F_F 1517 2 4F 5 GERER UL DL Rk 5855 2 WL
AERIEASL EARRAERINE R I 2020 FER 56 N RSO 50.14 TN, EFFFEHMTE AL
1036 I N, EFEFP ALK 39.78 Ji N, F] 2040 FREEND 11115 TN, EBHEFFENATELL
NHECH 2297 TIN, JEFEI I NECH 88.18 JT1 N

Table 7. The distribution of disabled population under the low disability rate from 2020 to 2040 (unit: ten thousand people)
2 7.2020~2040 FRKBEETREAODH(EM: AAN)

F KAEEAH FRENHINEL IEE SN i
2020 50.14 10.36 39.78
2021 51.85 11.08 41.14
2022 53.68 11.10 42.59
2023 55.65 11.50 44.16
2024 57.78 11.94 45.84
2025 60.07 12.42 47.66
2026 63.42 13.11 50.32
2027 67.06 13.86 53.20
2028 71.00 14.68 56.33
2029 75.29 15.56 59.74
2030 79.97 16.53 63.45
2031 83.13 17.18 65.96
2032 86.55 17.89 68.66
2033 90.24 18.65 71.59
2034 94.23 19.48 74.77
2035 98.56 20.37 78.20
2036 100.50 20.77 79.73

DOI: 10.12677/0rf.2024.143239 10 1B 512


https://doi.org/10.12677/orf.2024.143239

(GES T}

Bk
2037 102.70 21.23 81.48
2038 105.20 21.74 83.46
2039 108.00 22.32 85.69
2040 111.15 22.97 88.18

GG TME R RAEZE T 2020~2040 g 17 2 4 R BERE AR U AL 2 77 2 WU AL JE X3 I N2
TE R BEZRMN R I 2020 4R BE NN 63.47 TIN, GEFRENMPFEIANECH 13.11 TN, EHEX
PERINECH 50.36 Ji N, F| 2040 FRAEAN T 140.68 Ji N, EFFREN AT ALK 29.06 TN, &
KM ANECN 111.62 TI N

Table 8. Distribution of disabled population under high disability rate from 2020 to 2040 (unit: ten thousand people)
T 8.2020~2040 FHKRRERTREAOSHENM: AAN)

A RAENH FRENMINEL IZE SNt
2020 63.47 13.11 50.36
2021 65.63 13.56 52.07
2022 67.95 14.04 53.91
2023 70.44 14.55 55.89
2024 73.13 15.11 58.02
2025 76.04 15.71 60.33
2026 80.28 16.59 63.69
2027 84.87 17.54 67.34
2028 89.87 18.57 71.30
2029 95.30 19.69 75.61
2030 101.22 20.91 80.31
2031 105.22 21.74 83.48
2032 109.54 22.63 86.91
2033 114.22 23.60 90.62
2034 119.28 24.64 94.63
2035 124.76 25.77 98.98
2036 127.20 26.28 100.92
2037 129.99 26.86 103.14
2038 133.15 27.51 105.64
2039 136.70 28.24 108.46
2040 140.68 29.06 111.62

HEAT L, ARAEATSC LRI REE AN TR IR S S I R IBHIE 22, TR PRI T rT R0, RS2
REE NIECRIZHIE 2, IR R SIEFAFREFRES SR ARS, B, 3 Pm ke
NERFREE KSR 55 K e RO JELLE JE B 4 1] AL
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GikESS)

4. kgEE ANEFESRIFIRSHHECEIN
4.1. AWEBINE=FBEEVH

MAEBUF RIS, B GIEEEE =J7 B AL Bln, XTI g Mmas R e ftas ar Rt & s A
WE BRI X T B e AIa AT DL B (105 P 15 D0 B AN B0 i o AR AT AT H T AR ] X IR RST
BOHER SR AE . 4E4 W AT DL FE R SUPPAG R 155 . BRb 24, BB EME IR E R, WIH
BT . XTSI =J7 BN, O T R AT, 0T BN 9 S aE ], R
SEHIPIPFS

4.2. SEERFRETEER

FigmiAi ) T mEREEER G TR R RE B EIL) (Rl briE——24F
M JOPAEZOR) SR AEE AR I 55 A ORBUR SO, Wi 1R REE N P R SRRl bR ifE, P
N B PP LA AT B, PR AN SLAE E R R By, 8. RESL e A0
T 5 FMITAELD; LR TER, HAHERS LT, 525585 5%, S50
REFFIE_Epd o AEVPAERE A N2 MRS AR T VPO LA, M (R ZE IR ERPER) JF
JEVFAL Ao PPAS AL S mT UL UG I KT AUk AT S

&5k

FEER. RAEE NBRIRG B BUR, R T ST FE[0]. v RS 24K, 2017, 20(16): 217-218.

]
[2] X5, EEREZFHREFRSE SR RN R KT HEBERFK, 2021, 17(8): 68-71.
[3] JEXK. EFREEEFEE RSN B R SR ——LAVE % X P BCAEI]. TR ERE R, 2021(12): 1.
[4] KRR, TR, ETREFRSENEREZFEANKIARY R RMED]. LRKZFHRETFRR), 2019(8): 82-88
[5] BW#R. ThEHEFRLSEFEEAIKBIVIR ZAT KB FUT]. B s T, 2018(10): 277, 279
[6] Zikik, ABsRiug, XK. Il kae B NEFRLE GBS T REH LM H[I]. LAERESE, 2018, 32(12):

18-21.
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