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Abstract

Objective: To find out the influencing factors of infant mortality rate in China, and analyze the impact
of per capita GDP on infant mortality rate and its relationship transformation. Methods: It was di-
vided into six stages from 1961 to 2018. With infant mortality rate at each stage as the dependent
variable and economic and social indicators as the independent variable, the stage ridge regression
analysis was carried out. The independent variable with statistically significant difference in regres-
sion coefficient t test was considered as the influencing factor of infant mortality rate. The transfor-
mation of the relationship between per capita GDP and infant mortality rate was determined by
judging whether per capita GDP has or has no impact on infant mortality rate. The degree of influ-
ence of each variable on the dependent variable was judged by comparing the absolute value of
standardized regression coefficient. Results: The difference of ridge regression equation F test was
statistically significant in six stages (P < 0.05). The difference of regression coefficient t test of per
capita GDP from 1961 to 1970 and per capita current health expenditure from 2000 to 2010 were
not statistically significant (P > 0.05). The difference of regression coefficient t test of per capita GDP
from 1970 and per capita current health expenditure from 2010 to 2018 were statistically signifi-
cant (P < 0.05). The t-test difference of other regression coefficients included in the independent va-
riables of the regression equation was statistically significant (P < 0.05). From 1961 to 1970, the in-
dependent variables with the largest absolute value of standardized regression coefficient in the six
stages were agricultural land, population density, enrolment ratio of girls and boys in primary and
secondary schools (1980~1990), energy use, enrolment ratio of colleges and universities, enrolment
ratio of girls and boys in primary and secondary schools (2010~2018). Conclusions: The influencing
factors of infant mortality rate at different stages are different. There is indeed a shift in the rela-
tionship between per capita GDP and infant mortality rare from non impact to impact. GDP per ca-
pita is not always the influencing factor of infant mortality rate in China, and it is not the primary in-
fluencing factor. The role of economic factors cannot be amplified or ignored.
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1. 51§

BELBET [P Eﬁﬂnli%%mé/\/%&ﬁ/\%/\ UM R R RG], RETFRNAETFH R ZILEEN
MR ZE 2 —[2] [3] [4] [5 %ﬂ%/\jw}ll/\iﬁ GDP 52 IAET- R EMAFREE M AL R[2]; EMEDF
&iuiﬂﬁﬁ%mﬁlwhmnﬁ% i, b H AR R B e W = AN B 2K 19 28 ) LAE T2 [3]; 2017~2018
EE%,ﬁﬁiﬂADE&%wﬁﬁ%i&%&ﬁﬂnmm[% LU A NIRRT R AR S5 8 2R S5 5 T A i
B LR TR UM A GDP. ZE#E . kil e A5 & 2000~2016 4F 5 W X IR A /R A
(SAARC)[E Z B2 JLAET- R )tk 2 K 2 [5]. Amartya Sen 7E “Development as Freedom” — 35+ [X 4 1 i
PR AR LB T R R 28, — 1 K 5] & 1 (growth-mediated )il it i i 4 b K R IFAE FH, —Jedk
Fr 5 208 (support-led) AN oy 18 28 5 e Tl 14 K i sk R O S R 04 S Bk Bh s B R /R, IR BRIt
JECHT R R PR S BN BB . A ST ST I AR, B LSBT R “KaIk” 5 “3
RSB hEEHMZR6], BRI ESMRICE) LIE TR IR B, izt aiusr 1
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N5 GDP 5% )LFET R 2 MM IFEE, HANTERD, FETEFEEKS TARN, BaE—S0
CH GBS R ZEME R KR, 1980~1995 4 N34 TA= 32 H P 3535 4 3l (12.80%) 12 T A 3% GDP
(17.26%), B2JLFET -2 T BEIEE AN 2.82%, 24 1995~2014 4F A PA: 37 P B39 K58 B2 (18.25%) BT
N5 GDP (12.42%), B2)LFET: P RREEE N 7.15%, I T PUE R R[6], HEAaHE—5# W
AR B AR SR B LAE T B MM RR B o AR B 2 ) OB T3 R A Bt 2 I AR SCHR hR it JEAT MY
BRI AT, FERAFIR N BE ST REWE R, FHABAREZmERROERR N, #E—D5n
UEA5) GDP 52 ) IFET R MR RIEAR, 95 21 I HH R 52 7 4% SRk 1R 2 5 1Rk 40

2. EMERZE
2.1. BIRRIR

DAH 2 LAET R A R A B AL S4B NI AU e 1961~1990 4FEZ2 ) LAE T ZRIi T 4 50 1E[ 7] 1) H
B[RV EEARLIE (9100 7 50 32 ) LAE T TR RE,  1991~2018 4E22JLAET- R RIE T [H PA S i1 4E %
[10] [11]e MHREFFAL 2R R TR bR EE BORIIRYE T FURAT 2 B2, 4% A48 GDP (current LCU). A
AT PA S i (current LCU). A& B 285 (2010 FEAZMETT). BAFTREMEAEFTH).
NP FEERLE L) WA DK REERKER), NOEEEA R AE). & E i
PN SN E ) BB N E (SN E o b RN 2 A2 R 2R BN 2 LB (%)
NO HFBCR (T2 W = A &) e HER R (i = A S &) CO, HER (A A% Re i F
BABLTRAMNYE). FBEEASTRE), B2 AUT 7). SHh MmN E ). &
(S AR B A B AROEINE(S GDP MIE4r ) BiFE R (TN ERRAL (T
N)GEFRFR, Bl SNt R Dy 2021 42 12 H 16 He.

2.2. ARBEREN

Bt B E NTY GDP 48, BILIET AW T, “HKAIAEEALE, ZFRARUNEAR
PIREARR N e WIEEMA TR A SN I AL, FEAAT SE R I TE 2 (AR o ARSI B, B8 70 R UK
PAFHEH, B BRI ATREME LURIE NAT (R RE,  Smii&E € BTN 3% R UMb BL,  NORHE
BORPFF 5 AN REM, EB0E RN (5 AL GDP HIKGE L L), W] L2t )LAE
TIRIPUE TR, 5 BN, B R ENZ,

2.3. HIRA*E

B, B¥EbsAEL. TR TR SR S R BN LR HAR, 0 R aGHE HEAT
Z-score PRt . ik, BrBVENAL. FEIAF S0 1961~1970 4. 1970~1980 4. 1980~1990 4.
1990~2000 4. 2000~2010 4. 2010~2018 3L 6 PMEYEL, SHr BN B TRk 2Pt 2 iRbn A e 2 —
o =, @AreEIERAY, DB R LT R NN & KTtttk fabs h B AR, BEATIREIE ST .
X (k)= (XX +K) ' Xy, XX EEBRPEAMKEE, kR IERBOEME . 2 ONPRHEAIS [ 4
ih, kTR SEL, TR Y kB, NS R T bR/ A A T (0 [ R AR BN T R 2
e, AR FET R R FIHRE ¢ K2R Gt =2 U AR NS LT3R (1 52
K, HlBrA\Y) GDP X2 LAET:FA oM 8 2 (M0 RIS, LBThRiEAk (B E R AL B K/,
VBB % 19 AR B0 R AR 8 P 5 e AR S i3 AT A HE T

24. ZHEHFE
[ 57 R IO 45 F e, ¢ K0 & R = AN 5T . SRFESB R A RTE:, AN [ H R 5 ¢
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ki ZE gt E L AR R, kA B EABIA . 7 2y KRN FEME kEH, St Fil
I B BERE E A kE . BUR ARG A A SPSS PRO 1.1.5 E#EAT, P <0.05 ZR A4
3. R
3.1. 1961~1970 £F22) L3 N E FRYIE V347

2 ke=0.117 i, [\ J5FE F K56 2 5345 48t 243 L(F = 139.259, P = 0.000), R* = 0.991, I % R* = 0.984,
A5 GDP (113 250t K56 2 R G028 X (t=—1.003, P = 0.362), HABIIN BTN HA &G S
R X(P < 0.05), A= L B A S f bR AL R BB E KB IMR R L, A%
. B E, FEHBENRERREIHREI N E. L 1. B 1.
Table 1. T-test for the stage wise ridge regression coefficient of the influencing factors of infant mortality rate in China from

1961 to 2018
5% 1.1961~2018 R [EZ2 )L T E 2 E M B IR EVA R 1818

BBt n' H A iR CACTEES t P

A GDP —0.054 -1.003 0.362
NOEE -0.313 -9.401 0.000

1961~1970 4 11 .
BHRTE -0.293 -5.693 0.002
gl i H -0.320 -10.289 0.000
A¥J GDP -0.09 —3.264 0.022
MR 0.260 17.932 0.000
1970~1980 4 17 NOEE -0.264 -16.349 0.000
RN R -0.132 -5.638 0.002
& e R AL —0.244 -8.012 0.000
A GDP —0.184 —4.266 0.008
NOEE -0.163 -4.531 0.006
1980~1990 4 19 EE WAL —0.181 —6.076 0.002
H/NE L 5 B AR N A L -0.250 —2.739 0.041
A -0.209 -3.229 0.023
1990-2000 4 8 A¥J GDP -0.399 -3.204 0.013
eV {8 H & -0.581 —4.660 0.002
A GDP -0.109 -2.650 0.045
PN ERE S 0.053 0.815 0.452
2000~2010 4 22 AN R AW P —0.143 —3.645 0.015
RN 2R —-0.422 —4.989 0.004
BHRTE -0.354 —4.184 0.009
A GDP —0.208 -3.505 0.025
PN ERE S —0.243 —4.406 0.012

2010~2018 4 22

NOEE -0.258 —4.244 0.013
HNE L 5 B AR N A L 0.280 -3.113 0.036

E: n RS 5ER AN R RERE ., $BRL Z-score bl FFEBEEARTT & IESD 0.
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Figure 1. Ridge plot of ridge regression analysis on the influencing factors of infant mortality
rate in China from 1961 to 1970
B 1. 1961~1970 £Frp[E22) LFE T-ZR S0 E U4 [B1Y3 53 A B IS 15 (5]

3.2.1970~1980 £E22) L3 =R E A4 EVT 57

2 k=0.109 I5F, [B] V975 FE F K56 22 58 48 it 7 U(F = 394.027, P = 0.000), R* = 0.997, i % R* = 0.995,
YN BT 7 FE R R IR [ H R B ¢ RS0 22 T4 Guih 43 U(P < 0.05). J&hniEAb a1 H R B0 HE WK E
IMRUCHNIVE S . BAEE R, EFIRA . SRR, A\¥) GDP, BREAE RHM AL E AL &R

LA R B N fE. I 1. 2.
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Figure 2. Ridge plot of ridge regression analysis on the influencing factors of infant mortality

rate in China from 1970 to 1980
[ 2. 1970~1980 FE A [E 22)L3E - &2 M0 FE R U4 513 53 47 AU 175 E]

3.3.1980~1990 22 ) L =R WA RIS VI 5347

2 f=0.180 I, [B] U5 7 FE F K256 22 43 Se it 243 SU(F = 22.937, P = 0.002), R* = 0.958, ¥ R* = 0.916,
NI AR B AR R A R AL R0 ZE T A SRR (P < 0.05). FEFRMEAL RN REAERHE MK F]
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Figure 3. Ridge plot of ridge regression analysis on the influencing factors of infant mortal-
ity rate in China from 1980 to 1990
3. 1980~1990 £Frp[E 22 L3E 1= 2RS40 F U4 B3 53 47 8014 25 E]

3.4.1990~2000 £ 2L TR WA RIS BV 4

24 k= 0.003 i, [B] )5 FE F K56 2 5745 48 it 245 L(F = 135.068, P = 0.000), R* = 0.971, % R* = 0.964,
AN RN T 72 B AR B 1 R A R AL K00 22 R A it 243 (P < 0.05). FbriEAb a9 R E 4ot 5 K3
IMRTONRERMEH R A3 GDP, % BRI ENER B E. Wk 1. Kl 4.

-8~ AJGDP -@-BER{EFRE
-0.3
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FRECEIAZREL
1<} o .
wn o o~ t=
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Figure 4. Ridge plot of ridge regression analysis on the influencing factors of infant mortal-
ity rate in China from 1990 to 2000
4.1990~2000 £ [E B2 ) L3E 1= Z= 200 E Rk (213 53 A U 325 [

3.5.2000~2010 £E22) L7 2R N E E IS BT 9547
2 k=0.103 I, [A] )75 F5E F K06 22 36 4i 12275 U(F = 46.824, P = 0.000), R* = 0.979, ¥ R? = 0.958,
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g

NI T AR S H B DA R ¢ A0 22 S R gi ik X (= 0.815, P = 0.452), HARG N[5 FE 1 5 AL &
I G (P < 0.05). A GEit a2 ) B AR AR A 151 SR B4 K BRI S 2 BN
RN ETE. ANYERERLHEEE. AN GDP, A4 U A AR b [ R B0 N 1
fH. W& 1. K5,

-0 AHJGDP -@- ATEFF AN - AMERELEETH -0- BERRAEE -9- A8
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Figure 5. Ridge plot of ridge regression analysis on the influencing factors of infant mortal-
ity rate in China from 2000 to 2010
& 5.2000~2010 £F A [E 22 ) L3E T2 400 E R U& @13 434 ) 75 &

3.6.2010~2018 FF22) L =X WE RIS BT 047
2 k=0.007 I, [A] )75 FE F K06 22 38 4i 2275 U(F = 76.059, P = 0.001), R* = 0.987, ¥ R* = 0.974,
N [E1 U5 7 FE AR S R [ A 2R 50 ¢ A 56 22 e Gt H 223 U(P < 0.05). JZhsrEAk [a] )3 R B X HE WK E
MR N A S BN R, NIV AT PAES . A3 GDP, &% A28 B hrdE(L
FHREE N GE. Wk 1. K.
-~ AJGDP -@- AMIBUFB4ASTH AOEE -0~ FINFELZESEERNFELLG
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Figure 6. Ridge plot of ridge regression analysis on the influencing factors of infant mortal-
ity rate in China from 2010 to 2018
[ 6.2010~2018 £ H[E 22 )LFE - RN E R4 =Y 53 A B 75 (2]
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4. it
4.1. THHIET A GDP S28)LRTEXARTHHLHEN

BIVLTREE PR AN E 2 G 2 MARE RN EZIE R . COVID-19 KiftfT2 N Jep s B
FEEHIENL, X AEBRETE I IR EIRIE, B LR TR ER A R R AT AR, E s ifidtsB e
(1o ST LR [ 22 Frf S il G, B LAE TSR P T B A S D 5 e T T A B A [ i 9k
T, FETMRIHT KD E AL GDP 5% LIET-HR KR 1970~1975 LE [0 E R BET[6], $-IITA
) GDP 5B JUSET IR AR “Phs” RB[1] [6], fEtFrafae KIRAVATIR T, BB LT R Y
N3 GDP )5 5 A2 hied 25 FE AN R AR GO SR BT TR . AEARIGE 2 A AR U SR 2%, it —2
WIE “Pim” RBOFABZmE R, W TRBH RS RS —ERinEl, AR TS HIRA
HRIEIRS, A DESEE I ERARD NI GDP X i [ B LSBT FR MmOk R A

42. A GDP FRBILA TN EERMER, ENNABEXALBREFNE

SRR, 6 MBUSEIARALY) F N ERE SR, WHERAEE RN, EHANEHE
FHRER AR E DG — B USE T RAAAEE FATTR . R B0 1, 3R BIE RIS RT.
VRTENE k EIEUDN, PR g BAARRARELEIE RECE TRE, WER/N. (LA R MFRHELEIE R
HONIESES, ZBARENE)SE TR RN, KAy 5w, BT R AR . W
AT BE AR EARE ¢ 15, BRI ENE /B AHE RN, B LFETZ 0 o 2
Wi R R AE 1961~1970 - 940V FH L, 1970~1980 A N JE, 1980~1990 £, 2010~2018 ¥ /yrh/hg
LA HEMNFELG], 1990~2000 FRNFEHMEHE, 2000~2010 FNEmERKRANEE, £ 1961~1970
FEN) GDP AR UAET-HISEI R 2, 1E 1980~1990 4E A J4) GDP A7 & 45 =47, Hifth 4 MBI JE i
RKIRe N6 MBI RN EEEWENEE, HE. AD. Rl BESRREAINEE, A
GDP E4G AR ZA R B ST R E E e R R, AR KA H R IMER . HARTES TP
R AN A A R OR B B 2 BT, 28 LAET- s SUR R RE[12] [13], A3 GDP A B LAE T 2 1) Sk vk
EER R HEE LIS, ZHEREARRS, e KREARRSHE 22T, (23 RARFERR R i
MR I AR TS S5, B AR RS . NS RAE, Hha IR BN S, H—P i, RE
AL PARS N2 LA SR~ EH5 UG, RAFRIEARFA: GBI EIRYI e
TERAL R AR A R AT &, IRBLBHIEIE AR, ot il b R IR 530 7. #illE
B S ALBHR ., E TAERAOMES RFEEL, RERMUNOSEFTBCR, F9a RV, 25
Bl F=g, HAE R LE AR TR (AN, X 2 SO TP AT 22 ) LB T e Ol N BRI “ Bk
S AER M — P s,

43. HEFEAE GDP S5R)LATRXANLTEM AWM ELER, Bl SR
EFRANF

IR EIR, 1961~1970 45 N34 GDP [ [H 3 R 50 ¢ /656 25 5 B G0 #1970 SEE 5 AN BE)
N¥J GDP [A)3 R 50 t 1656 22 53896 e it24 5 3, N8 GDP o3 ) LAET R IFm K 2, Il T A\¥) GDP
5B )LFETZ 0 R M TCRE I a1 5200 AR, H B () 5 SO AR B AR —B[6], HZ SRR T —
IR OIREE, AR TR T ZFH AR EEE R S5 RBIIBEN 5 AN RILE, WBEICE LA
RIS, SUFHKNHBRC Y BN LB S RE. % 1 BoR, 6 MBI LAET 250 K 3 3k
12 MEbR, B 23 Bk, HAZurke B &R H 30.43% (7/23), A¥J GDP 5 21.74% (5/23), NHAHZEH
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R

15 26.09% (6/23), £V BB LR R & G 17.39% (4/23), Bl PAMKHE R & E 4.35% (1/23).
SO TEA R B PN 22 e AL B e, (R R AR R R L R . IR R AN K, N
PASHEEALGIRNAICE . ROV A B D IAST ™ RS2 R, A GDP 22 LAE - T
FEH R RIEEATTERMEZER, AN ZMET R RMIEH. BHFFIET 2010 4 E 348 4
TR JLBET R MA T DAKWE14], RIUBUF TAESCH L2 3 LFET MR M B AR Y —. 4R
W, 7E 2000~2010 4 AFE 21T LA S R R E ¢ K30 22 R o gi it F a3,  T 2010~2018 fF2% 7 4iit
RN, 5ICHERIRGE AR —F[14], FERATREH L T NS5 2 /T T AR S H OB LAE T 28 I TC 520 ] 47 510 1)
RAFAR, (Hil T HIUN R R, 385 ¢ R AR AR PEAT) 75 BE I (R 4R 3 — 2D R0IE

HAT, AR GDP 52 )LAET: 23K R A R0 [0 Jos2 i 5648, A7 R B H ARFEA 42 9)
HIL T X PO RAB[13], HEMBEA ANJS GDP FRE88 K, M2 LT A TR RERRASRI[1] [15],
T A P RE 2 LA 20 [ JE 52 (100 R AL, SRR B R R R gl or I KRR E AL
HFINEI . (HIEJS IR, SFREFRIE. S95=27), AEKEDIERMN, EilEELPRE
EFHFAMS], RRES S B HIKE G KMER, MARBORPETE B Rk v ik, 1
AN AR A

EFHSRE, FEATREM KA T, A% GDP &%) LA KEm KKK, #k—5 ik TAE#
ANHJE[6] [14], FEAlREYMEFERN, ALY GDP FIGK s, KA B TRk )L # A7, A R
JUBET-R[16]. MO, #EREFINTAY) GDP 5% )LALT R X R E, BRI EE. EaBRREIL
TR ) “CBIGKARE” HUHI[6] N EFE LT 24 —42 AN35 GDP 22 LSBT R R 2, 2 JLE (g
FRITEN I ER T AT K IR = R EBURTRRR I E A 30 58 TR 2 LAET 346 ) LE | e
PRI BV o8, BT BT IR IR S5 T s s AT i iy, FE A7 T S el B 7 (R A A IR AN I 22 7
TR — AL AR, IR AR BN B 2 R A 2 P R RN B A R [17], DA i B 3 N R ROR
NHEAR, RATRERD FHFIR T S BHEN . BRRE) LSBT %, AR RFpAar A BRI, (HPEPRRE Ay
REAEARNFRE, ERAEEMIMESE L. HARMBFFRIRIE18], fE2)LIETIRE Y, SRt 55
T N RGN ZES, SRR RRTEAE T RO PAR A, R R e BT A B AR C & 4
IR, SRR FECE TR AN IS AT K, T BRI R SRR AR R3S, A BRH
HED AN RERR LI R ) . R AR B 2 A B R A B, PPN KA AR, AR E. Rk
FEEHH 2R o flidr 5 TS5 2 07 T AE B g

4.4. FRY

o T2 AN R B B AR ) e B R, BB BRI BT R AR R IF A e B BB
e A — 2 R $REINY) GDP 5% LAET- %5k 5 NTCFEM [A) A SN (6 AL, 34 5 Bl I AN [H]
K 591 (18I R 2 IOPR IR . AJ5) GDP 5 H Atz mi R 2 [ A REAAAE B S AR, A2 GDP X %2
JUBET G 1 Bt A S LA R QU R AR, CEBIERIRRE” MG A 7 I EAE SR
SIF M ELRIE .
5. IhGR

B2, ANFR B E S LAET R R ZE R R S A . S E A GDP 52 LT R R MK
SN A R ) AS . N34 GDP Jf4E—ELR B ST R IR R, HAGZ EEZRMEER . ARl
Rt ARE RIS AR AER, B VEE TR E A 00 5 TR IR B A LR 55 T
HLE.
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T3 T 10 ) R HPCHR BT I H (TFM202104)

&5k

[10]
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[14]

[15]

[16]
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