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Abstract

In the background of Health China, the author analyzes the level of maternal and child health in
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China and forecasts the future trend, which provides reference for the health department to for-
mulate the policies of women and children health. Based on the data of China Statistical Yearbook,
the paper selects MMR, NMR, IMR and U5MR indicators to analyze, and forecasts by building
GM(1,1) model. The results show that: from 2010 to 2019, the indicators of maternal and child
health in China are declining, with a decrease of about 50%, and the gap between urban and rural
areas is obvious. The gap between urban and rural areas will continue to decline from 2020 to
2025, and the gap between urban and rural areas will remain and will be narrowed. It shows that
with the implementation of the health China strategy, the health level of women and children in
China has been improved and the gap between urban and rural areas is narrowing. We should still
pay attention to the gap between urban and rural areas, give full play to the leading role of the
government and effectively improve the health level of women and children in China.
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1. 518

BARRAERE, HEA /N 560 LR TR FHE St (R [ s, 04 i A R fd e
KA b T SRR o i A T PO P STt i 5 v ] e (), 18 LR ) LB o [ 5K R O E
I, s 3L DA O (g TAEM G . BUAT B Br 3@ B a2 48 Ar = E ARG 22/ ddbT R
(maternal mortality rate, MMR). 4= JLFET- 3% (neonatal mortality rate, NMR). 22 JLZE T2 (infant mortality
rate, IMR)F1 5 % LL K JL#SE T3 (under-five mortality rate, USMR), X485 45 et T B 57 PA IR 557K Al
N BRABRRAKCT[1] [2] [3], A2 PR {5 H 5] A5 e N SIC it (¥ B ZE W42 [4]. AR Ca NEA ALy
Fr: KR EEEIZ ) 1991~2016 4 I 25240 M 2 o b 7 FRE 2 A0 T 3R R a4 5], EHESOM
W2 B A 2 P A BB T B AR A S T, DORAEAR R =4 MMR JERFEE T FR[6]. (HIX LR i fe b T4
[E[7] [8] [O]EH—HBIX[10] [11], ¥ Re4iGREIRZ — o MRN8, SATIARYE 2019 4 5 H KATHH
Eia4hfife gl & ks, k3] 2018 4F, RER MMR N 18.3/77, 2 2 N 1:1.3, NMR. IMR Al
USMR 43518 3.9%0. 6.1%0H1 8.4%0, . USMR 3% 2 2ty 1:2.3. [HF 7 ARAK (R ETE)
(2019~2030 4F)) H B A2 1) 2030 4E, IMR F1 USMR 43 542 H1I7E 5%0F1 6%0 % LL R ; MMR i 7E 12/10
JIRCLR I EAR. i, ASCHE T E A Fedetr, i i@ gay, AR R b E A 2 g Rk
(s R HARE, DABLT AR T A0 OGO, HEshIR B A a B gk & g [12].

2. BRRIRSTE
2.1. BERSRIR

AW TR R E Fe it R 2020 FEAAK) (P ESETHELS) o 2010~2019 A EHEAE N T RIRIR . ik
Hash i B ir s MMR. NMR. IMR 1 USMR. ZAHF 77308 B Soal 5.

22. MRAE
TR0 Z2 G B e R v [ 2 3 SRR B A O 61 3L 3l o 2 ST e 81 22 00 T RE A — R TOMEEA L 3E
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R AN E PR R KR 3%, AT IR D — oA 5 AR D 2 (R R U el A [13] . GMI(L, 1) B2 H i
IO 2 R TR, B3 T RENL A IR aa i 18] 2 21, 22 18] BO000 5 T2 08T O Ta) 2510, 8 471
FIT 52 IR PR BT AT P — B e o 7 R SR AT [14] 0 A 70 AT SE B A B, @I 8 GM(L,1)
FRARGEREAT IO, v E g B Sk R FE R AT S5

23. Gt FERE

iE F A YEG T o0 M 720t A [ 2010~2019 4RI 4 e i A4k s Dl it A7 Ge ik e b, AU A 2 SR At A
BRI 5> 1 4E MATLAB 2018 1347 .

3. 4R
3.1 WL PAMBRERIK

2010~2019 4F, HEEALERKF AR SR, 4@ TR AR R IR 50% A4,
HRAFEPRII 2 25l Hd, MMRIRZ ZHIAK, B 2010 4 29.7/10 J5H1 30.1/10 J3 437~ 2
2019 4 16.5/10 /5 #1 18.6/10 /5, I 2 Z A K% NMR IR 2 Z i H 2010 41 1:2.44 T %4 2019
M 12,05, 32 EHEg/ AT IMR 3 2 28l 2010 4E[) 1:2.78 FF&F] 2019 1 1:1.94, W2 %
FEEA 46/ ;. USMR 3 2 2% 5 i 2010 4E (1 1:2.75 FP&E] 2019 4 1:229, % 2 ZFEMIELE /N HAREHRE
W 1.

Table 1. Status quo of maternal and child health in urban and rural areas of China

1 PEEZ A4 RK IR

" MMR (1/10 73) NMR (%o) IMR (%) USMR (%)
e i Vi) i Vi) ] At i Vi)
2010 29.7 301 41 10.0 58 16.1 7.3 20.1
2011 25.2 265 40 94 58 14.7 7.1 19.1
2012 22.2 256 3.9 8.1 5.2 12.4 5.9 16.2
2013 224 236 37 7.3 5.2 11.3 6.0 145
2014 205 222 35 6.9 48 10.7 59 142
2015 19.8 20.2 33 6.4 4.7 96 58 12.9
2016 195 20.0 2.9 57 42 9.0 5.2 12.4
2017 16.6 211 26 53 41 7.9 48 10.9
2018 155 19.9 2.2 47 36 73 44 10.2
2019 165 18.6 2.0 41 34 6.6 41 94

3.2. W2 P4 RKF M EE
EESLI TR FP 3
X°=(x?(2),x%(2),+-,x" (10))

-2 2

Znl it 5, i%ﬁﬂﬁﬁﬁﬁ’\]é&thiﬂﬁi’ﬂféﬁlzrﬁﬂa(k)e{e"“,e”*l]Vﬂ, AT CAEAT AR ) 5. ST 2R
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ik abeieN 27 R

He) i AR AR R B ANHHE 1) & Y

1
;EHW@+WQQ}{
% p=(au) =(B"B) BTV it H A a Mlu, BTN,

W (k+1)= [x(l) (1) —E}e‘ak +2

a a

P, 3 2 2 K fabr s 1 ke, mT LS. GM(L L) AR A AL . W] LIAS
GM(L, 1) K TR A 2 s o

Table 2. Prediction model of maternal and child health level in urban and rural areas of China

2. HEW 2 A4 RKFINRE

L1 Wz s e c P
T X (k +1) = -442.3548e*" + 472.0548 0.0314 96.26%
MMR i
AF X% (k+1) =-610.8515¢**** +640.9515 0.0542 96.53%
i X" (k+1) = ~53.9261e """ +58.0261 0.0474 95.18%
NMR
At X" (k+1) =~100.1291e °™* +110.1291 0.0072 97.85%
i X" (k +1) = -95.3509¢**** +101.1509 0.0230 97.58%
IMR
AF X" (k +1) = -154.5128¢°" +170.6128 0.0083 98.11%
i X" (k +1) = ~119.1306e " +126.4306 0.0617 96.35%
U5MR
AF X" (k +1) = —225.3514e ***** + 245.4514 0.0180 97.56%

3.3. ¥ 2 P4 RKETMRE KL

LS, thE Y 2 Mg BOK-F R AR R 50 22 HUAE C $9/hT 0.35, BORURSE P iR/ ME Dy 95.18%,
RS 1 9, RYIBRRE BRI CAEAT & BERHE M T . AR RERORS B2 W36 3. IRYE K (1
RGWit, YHHEKSHa>-03Hae(-22)N, BHH GMLL)FIAR T T rh KB . BAKEK
MERRII 1~4.

3.4. ¥ 2 P4 RK NSRRI

ST 2 A SRR GM(L1) TN J AR 06, 7T DURRE S A (0 H AT - 10
2020~2025 £E3 FE 1A 4l ik B KT RO TN 25 R WA 4.
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Table 3. Evaluation criteria of model accuracy

% 3. RANEEITHINE

BRI RS B2 2521 P c
1 4 (5F) 0.95<P C<0.35
2 B(EH) 0.80<P<0.95 0.35<C<0.35
3 (i) 0.70<P<0.80 0.50 < C <0.65
4 F(AEHE) P<0.70 0.65<C
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Figure 2. NMR fitting effect
2. NMR #IEHR

19

EH T 25 S P, 2020~2025 AR [ (A 2 FE KPR AW i, 100 BH B A )5 o 1] 5k ek 190 A D 4
by BRIT AR R TGS A@ R AR e DL AT e s g N s, A 4hg B KT 4R Aol
B B2 KE, W2 EZHMRRVEALE, NMR. IMR f1 USMR ¥ £ Z B/ ARK 46/, 1 MMR
I3k 2 22 085G AN K s .
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Figure 4. USMR fitting effect
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Table 4. Prediction of maternal and child health level in urban and rural areas of China from 2020 to 2025

5% 4. 2020~2025 F 3K EH 2 A9 Rk TN

MMR (1/10 /) NMR (%) IMR (%) USMR (%o)
Fhy
Wi KA 4l RS 4l Ak Wi RS
2020 14.7048 17.5622 2.0292 3.8625 3.2907 5.9614 40192 8.5286
2021 13.8864 16.8158 1.8696 3.5094 3.0915 5.4154 3.7882 7.8402
2022 13.1135 16.1011 1.7226 3.1886 2.9043 4.9194 3.5705 7.2072
2023 12.3836 15.4168 15871 2.8972 2.7285 4.4688 3.3653 6.6254
2024 11.6944 14.7616 1.4622 2.6323 2.5633 4.0595 3.1718 6.0906
2025 11.0435 14.1342 1.3472 2.3917 2.4081 3.6877 2.9895 5.5989
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4, e
4.1, BTG REXER

RTINS B 0 A BARRHE . BEARRERRNITRIREDR, JF HRA MR, SEAIE
sRAF[15], BLLHOa HI T A2 Oitk. Kk, 2SRRI, Rl IR AR AR 22 T R AL
BRE TR TRINJT 0 Q2B RA16], 168 GM(L DB BARHA RIS B . A3 ia 4l fid B K- Tl
& AP SEHGR R 2k, JEILENT GM(L )R, 15 21IA 4@ BT TN 25 BT R Ik e s . wr
PIONBURT be AR 58 & LA PABCAR 2 M 4 . RIS, 12076 R e i 5647, A —
TE AR Z AL AN BK TR AT R KT BT DAKT . AiE IS A R R 4R G R [17],
R SRR, ZHRATR AR AL,

4.2. BE S B4hERAKFH S

T8 I WSTR[ A B i B KT AR A 3 R I, I REK SRR bR 8 2 3L R B3 B iR A
B 50% A A7 . ML EFR IR RE, KA MMR SRR RS, HTE 2017 454G 58 T, nlREm R A
J& 2016 fEATH I BURTF IR S, ARAT BT BMaAR N I S, mfar= s, o e A mEE g, K
& FEFZETS, #E T MMR R5EE ETF, 1 H MMR AR AR B ) St B oA W e o, Bl bA$1] 2017
FEAFUMRIL. BT 24  SERAME, 3T MMR 7£ 2019 4 B8 THE . WL ORISR FR
K&, NMR. IMR #1 USMR —HE 2 Ff#&ss, RIE)LE SR TR0 oS B 52 T2 B #
BT RS BT et ASPEBYIAROG . IEAESR, FRIEBURTELE RSN T REM A 1. ¥R
71, FEAR (P EDLE R EA9E(2011~2020 4F)) MG, A AIMHESh T LE R TAE TR, blscieTt
T )LE LRI

ML Z KB, MMR Fabr BARSEPREIR £ ZE A K, AHARKA Z2 B HTHE R AR . 11T NMR. IMR
A USMR 3 £ ZE0I1E 2~3 {52 0], # 2 ZFEA 4/ haas . T3R8 BEI7 7R X 5 A, RAHLIX
BRIT RIFAINT B =, S T SRRk, R 845 2 IR /K B T 3 X 1) 22 A ARRAIE
ekt 5 H ] 5 S PR St 0T ek /N A 4 BRI 2 ZE BEHAS T — @ O, A R T IAS R . ASRIEAY)
@R, B KEBURIIESIER, REFRUEZOM) LEA@F G, B H ARG L2 5B |
A L B S LA S R I L ) L (g R 28 M ) RN R LR (R 2, REMERGE SR, ANSFREAR,  TRBE AR
AL ) LB R A, [FIREUE RS HA, RS MR, $EFHIRSThaE, SEIN a2 )L 4 5 o 4 3
R RREOR R, (a4 LE AR

4.3. FE 2 A4 RAKFHTM

TE I O A SR A S R R AR AR Ak, BT DO $E AR B gl B KRR R B ARAN D 1A, AT DO TR
AR S E VER I PAEBURR S A %

2019 FRATMHY (g R E4T5)(2019~2030)) M#FEH MMR. IMR Al USMR £ 2022 41 2030 443
S LE 18/10 J5+ 7.5%0. 9.5%0M1 12/10 Ji. 5.0%0. 6.0%0 L . I ML, F, AT i1 4 fd Bk
SPHARE S, X MMR IS, ki MMR o] DUEHTE 2024 4256 i 2030 #E I H AR, KA MMR 68
IAHERE; X IMR A1 USMR 1=, 317 IMR A1 USMR - 252 % 2030 ¥i:2 89 H bR, &4F IMR Al USMR
WA HIRETE 2022 FEA 2025 ARG TE R ARIE T LS R vT 50,  ARRIAL M FEK T 13K £ ZFRIRKIRAEAE,
{HEARZEBRTEA W4 /N o BESR A SE BB 2 (1) H AR, (HL [ B 22 A ey AR SO I3k 2 2208, InoRxh
X PSR FE o BRI RN I& B a2 “ Wi ” I &Il H R R, 572 Ju AR B iG
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&, HESEIOZh RO R IR R I B RIS L], 3Rt By SRR bk, R R R A X L
IR MRS, TFR TR B B WA . A K U5 TN 5R B IR NS Qs H , A%
FBHARIAZ R REATR . 2240 LI AR H, DISHR m S AKT .
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