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Abstract

Objective: To analyze the health level of infants and children in Shanghai during the “14th
Five-year Plan” period, and to predict the mortality rate of infants and children in Shanghai, so as
to provide reference for promoting maternal and child health care in Shanghai and improving
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health level. Methods: By selecting the data of infant mortality and neonatal mortality in Shanghai
from 2009 to 2018, Excle2010 software was used to establish GM(1,1) model, and to predict the
infant mortality and neonatal mortality in Shanghai from 2019 to 2025. Results: The infant mor-
tality rate in Shanghai showed a decreasing trend year by year, indicating that the level of medical
security in Shanghai was gradually improved, the health of residents was effectively guaranteed,
and it was in line with the goals and requirements of “Healthy China 2030” plan. Conclusion: Dur-
ing the 14th Five-year Plan period, Shanghai should pay more attention to children’s health,
guarantee children’s health, and reduce infant mortality and neonatal mortality to a lower level.
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1. 5|15

JLERNERIARK, St R R R E TR B HemAm i (hE L & 49 % (2001-2010
SE)) [A] (BAREIFR “NZE” YA € “AgRErb El 20307 RURIANEL) 4 2240 ) LA T 23R AE Jyf i v [l gl 8 1y 32 22
fabr, HEJLEMENE AR, SShtfdRE ) LE RI[2].

B )LFET K (infant mortality rate, IMR) &4 %4 )L H A 5 ANl 8 2 A6 T AR H AR N LE R [3]. — %
DUAEFE TSN, DL bR . AR LA T S 4R 28 Ji Jo th AR vE = )L, AR )5 28 K
ZWFET NBLR A NS b e . B A LAE T R BB it T — AN B K E— AN IX A 2h BASR BRI BT
MRS AT, PPN — AN E R ki X A AR S5 KRN 5 RSB KPR B B R bR 2 —[4]. ARMBIX . A
[FI B AR 22 ) LAE TR m] DAL E . 7R N RAEVE /K, BB DA SRR T (R AE IR 55 AP i X, B4 LAE T
REAR, &2, BT REE. £ ( “fEFE L 20307 MEINE) Mg HArd e #2020 4£[5], -
WIS LBET 3, B LAE T SR R R KR B K /K, SEI AT RESEIAE B R & H b o

T2 T2 2RI R (AT B SCIER) Msgm, Bt DL SR F AR ZE PRI 1] 77 21 300 7 325
IR AT GM(L 1) BT IVE TN, FRIHZAE BTN 28 ) AU T3, A ) LSBT R el 47 v, T
45 R R oA ST g A R R BT A 16 SR At — e AR o b T VA AR 5 B AR 1) 23 A A PR 1)
PR, PTRECGER—, JEEER, EHMER, HEOKMRE AR AN T BRI 8] P 4 HE R AT T
W, FHEAFEF B TBCR, AEIR 2 U S )z

2. HRIKIEMAE
2.1, BERIKRIE

AW FEEHE SRR T 2009~2018 4F ( LW AR IFES) , Hrpikil 2009~2018 F22 JLFET- R kL
TR R R BIN R Febr . B RIEE L. w4,

22. MRAE
ARSCE K TN 2R G B B4 LAE T AR BEAT IO, AR G R S AR B A R BE e A
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B, AR . BUWSCRIT . SRR, R TS, RN E R TS RE. %
FRREAET 2B . T A AR Tk 2P O BONSE, B O R, 8L LB (0 T K T
[6]c ASCieHX LT 2009~2018 4F224)) ) LALT-H &, 2 H] Excel2010 5EBox #dla 4t it AL, 7 #r
SR, AT GM(LLFUEIE, X Fi L) LIE T3 A7 0 ST

9% Ho Ko J% BT A7 5

5 HERUB3E A G TR 00 T Al 22 A R RO 2, SCRERFF SR G A B GM(L )RR,
PR e 5 0 12 AT 20 R R 0 1 50 X = {(x0 (2) %O (2),- X0 (1))}

© (k- 2 2
a(k)e%k(k)l), k=234, @&tb%ﬂ%ﬁa(k)e{eml,ew}, IR o (k) BEBVEEIZX ], el LU
X
GM(LL)RTM . R, 375 2 2B S iR AL B, AR IZEIN L o (k) #RVEAE AT o X 1)
M.
GM(1,1) & A :

GM(L L) BRI (TR A ot 29, SERBROIE R N, 2%, BISIAHIA X (k) o X555
i BB E X (k) = 35 X0 (1), k=12,3,,n. MEEIRER B FHARME Y, FIF
BT RIERSMP =(ab) =(BBT) BTY . Kill a, b. HERM GMILIAMEERIER. Kil
RN . PR TR R, BRI S 1.

Table 1. Precision grade table of GM(1.1) model
# L. GM(L)RBNEEFRR

REER P C & (avg)

| % (5F) >95% <0.35 <0.01

I & (&Hs) >80% <0.50 <0.10

1 Z(AREH) >70% <0.65 <0.20

IV Z(AEH) <70% >0.65 >0.20
HRERY (14 F00 <

TR B0 B R €, TR 47 00, b R 9 9 A7 500«
2.3. it orth

FTEEA GM(L LR, FEeh iS50, TR L% B 2 61420 b Excle B0 4 52 i
3. GM(L )RR T IE R &R
3.1 BJLFELTE

3.1.1. EIREHET
X = {(x<°> (1), x”(2),-,x (10))} =(2.89,5.97,5.7,5.04,5.73,4.83,4.58,3.76,3.71,3.52) , i it 5,

x0 (k-1)

x© (k)

ZHII A PR EBERE AEX ] o (k) P, BIX[A](0.833752918,1.199396120) 4, ] LA

AR S
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3.1.2. RNHIEE KT
X =(2.89,8.86,14.56,19.6, 25.33,30.16,34.74,38.5,42.21,45.73)

3.1.3. MEHIRER B MIBERE ¥

—%[x(l)(l)+x(l)(2)] 1 O
o —%[x(l)(2)+x(l)(3)] 1 |0
—%[X(l)(9)+x(l)(10)] 1 x%(10)

%it4, B'B, (B'B)", (B'B)'B", (B'B)'B'Y, /5%l: a =0.066916686, b = 0.504680109, %15
BT .
X ™ (k +1) = —94.7176745¢ 0156k | 97 60767454

3.14. RIS KM R

SR, PN IR ZEE N 4.87%, JE36ZE{H C A 0.286564259, C /N1 0.35, HERIFIFEE P 10 1,
FE WA TR RO BE e, BT PR HE B B R . RS B FRE 5 sE PR E 45 R R I 2 2. AR
R L 1:

Table 2. Comparison of actual and predicted infant mortality rates in Shanghai
2. BB TELRMESTUIMEX

£ KhME FRWE BE FAXRE
2009 2.89 - - -
2010 5.97 6.13 —-0.16 —-0.02
2011 5.7 5.73 -0.03 -0.01
2012 5.04 5.36 -0.32 —0.06
2013 5.73 5.02 0.71 0.12
2014 4.83 4.69 0.14 0.03
2015 4.58 4.39 0.19 0.04
2016 3.76 4.10 -0.34 -0.09
2017 371 3.84 -0.13 -0.03
2018 3.52 3.59 -0.05 -0.07
2019 3.36

2020 3.14

2021 2.94

2022 2.75

2023 2.57

2024 2.40

2025 2.25
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Figure 1. Infant mortality rate fitting in Shanghai
Bl EEmEILETEUE

32. FiEIILELTE

3.2.1. BIRBEET
X = {(x(") (1), x”(2),-,x? (10))} =(2.63,2.73,2.96,2.58,2.85,2.58,2.28,2.05,2.12,2.17) , Z:idit 4,

x0 (k-1)

(0)(k) P, RIIX[H](0.833752918, 1.199396102) P4, 1] LA
X

R T (0% S AT AT IX 1] o (K )
P i

3.2.2. RIMHIEE T
X = (2.63,5.36,8.32,10.9,13.75,16.33,18.61, 20.66, 22.78, 24.95)

3.2.3. HEHIEE B fI¥ERE Y

—%[x“) @W+x(2)] 1 O
o _%{wxa+%”@ﬂ 1 [0
—%[x(l) (9)+x¥(20)] 1 ¥(10)

25, BB, (B'B)', (B'B)'B', (B'B)'B'Y, /5%I: a=0.04248742, b=3.096067587, & 15GH
TR -
X @ (k +1) = ~70.2402191e °*2*™2 | 72 87021909

3.24. IRBKRW R ANER

S, PR ZEN 4.86%, JEZE{E C N 0.496408256, C /T 050, HEAYMIHEE P KT
85%, FHIMIAMIRE LA, Fr i I BER B, DR A3 B H0AE 5 S PrRE I 45 Rt n 2 3. 4
AR 2:
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Table 3. Comparison of actual and predicted neonatal mortality in Shanghai
3. biE#E LR TR RMESTUNETEE

Fh LPrE FRE e X 5RE
2009 2.63 - - -
2010 2.73 2.92 -0.19 -0.07
2011 2.96 2.80 0.16 0.05
2012 2.58 2.68 -0.10 ~0.04
2013 2.85 257 0.27 0.09
2014 2.58 247 0.11 0.04
2015 2.28 2.36 ~0.08 -0.03
2016 2.05 2.26 -0.21 -0.10
2017 212 217 -0.05 -0.05
2018 2.17 2.08 0.09 0.09
2019 1.99

2020 191

2021 1.83

2022 1.75

2023 1.68

2024 1.61

2025 1.54
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Figure 2. Fitting of neonatal mortality in Shanghai
2. BEmIEILRTEUS

4. Vg
4.1. GM(1, ) =B TS REETR
HAr, SINEVFZ I 75, HR AT T80 ZORH Z R A R e PRSI FE sk . KB R 8 it
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Kt 1982 A AR A IR M, BUE QLM E W A2 T2 KN B2 e, HHA I SR S i
AEN, WA, TR, SCHTERSERy ., RS 25 SO R TINBOR AR 2 . JET R EETT
R . T 24 JLAET RIS @bt SUSEZ T AR AR, Bt AASSCR AR R I 18]
FUTI 7532 7 (R L B Y GM(L, 1) BEAT & TN . ABT7TH, GM(L )AL F L g 7 22 JLAE T3
W LBET R I TT ENMVINRZERER P IIE BV MGk, FEEESE NI 20).

42. EBBYILHTREIRE TFEES

2009~2018 FEHAH], BT 2009~2010 4F[1J5E ) LAET 3 B JLAET AR A, Bafk - R T
i, UL T LB R TAERE T — e MR, XA S E K BURE TIUE Bk T & B AL
HARME TAEZ AT 2 BT MR ST TAMRS AT Lt AP DA RS RSN R
A5y o AR SO LE LR T THHN T REMANTI W1 MTFEARSE, FmAm 17— &5
HELE AR PABCE, Rrale (FEJLE KRB E(2011-2020)) IRISEHE, 4 F1HI0RR T )L R T 1
WA T, BT AR N EREBGE, HE T —RAMEN RS SEBOE. 25 BERE, R4 LA
TR BIEFE TS

£ 2019~2025 4 i 224l ) LA T- a3 ik e ia A il v i 3. R B4 ) LIMBE T 3 2 N RERE S,
HIMELE € “fREE 20307 MIRIMNE) pistlEIEE 2 N, (R THRA R 2 ) LE (/g T/ER =
Bk, B RS AR RR R R, SRR N UAMAT T, KR B v LB R R i
M RAKIAEE[7]: Inz ZRABCRISEit, mfaZer= A EA KR, PR 2240 ) LAE T e DR 3R e ) A
138 75 B4R S M [8] .

R ER: A LR B FEH AT EEFE N —, B4 LT EERE ) L#E i FE M
BAMNRA9]. ILAEA G R LE AR T AR, RigksE & MvE 92 L AR AR DGR, BExt Az J LIS 4k
SRS B BRI ACFIHET B, B LN EALE IR A R AMA E, DA s LE K

5. &5

ZrEprk, AWM GML )BT 1 i 24 LAET S, b R AR KT AR
RS, BRI FOEAAAEA L . GM(L )RR B R, DU S0 2 48 R A0, & AR R Bl A2 AL
RIEEY, TRfrta. @bt #E . BIT SR LE ORI ST R TR, (A e FL A SR
Tt B RS, AWHEIERRY, DU S 9 HEmR I TN S SR, SEAr bR 5 LB (R T4 .
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