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Abstract

This article is based on cross-national panel data of middle- and high-income countries from the
World Bank from 2000 to 2021. Infant mortality rate is the dependent variable and per capita GDP
is the independent variable. The current medical expenditure (as a percentage of GDP), current per
capita health expenditure, domestic general government per capita health expenditure, per capita
external health expenditure, and per capita out of pocket expenses are selected as mediating vari-
ables to test the mediating effect of medical and health expenditure between per capita GDP and
infant mortality rate. The results showed that among the five mediation models, the direct effect of
per capita GDP on infant mortality rate was significant (P < 0.05). All mediator variables play a par-
tial mediating role, among which the current per capita health expenditure and the domestic gen-
eral government per capita health expenditure have the most prominent mediating effect, account-
ing for 75.16% and 73.40% of the total effect, respectively; per capita out-of-pocket expenses rank
next (20.40%); The mediating effect of the current proportion of medical expenditure to GDP
(7.55%) and per capita external health expenditure (3.19%) is weak. The current per capita health
expenditure and government per capita health expenditure are the core mediating variables for
economic growth to reduce infant mortality, with per capita out of pocket costs playing a secondary
role, but caution should be exercised about their fairness risks. Suggest continuously increasing
government investment in health, improving expenditure efficiency, and strengthening individual
burden control.
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Tk e e R AR B R AR 2 AE R B B, X e ) AR B Ak — P Y SRR ? B R IE R
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R H o B X A VR B KB ST 45 e BE R AT AR 7, 2000~2016 4F A S HAXT B2 LAE T 36 W 3
FMA[12], 1995~2010 FHITCEZE K R[13]. FEK TP EEIT AR KW 7t AR S 7 A — 214
[14][15]0 XEEIFEEHER: A SO H & 75 DA S Al i) s & DR 35 K o 22 ) LAg R () P A B4R, iR BRIV 85
SRR .

BT IR SR A, B RO AR B A3 GDP @R BT AR S A1 TR ) LAE T
H(H) o Al ASCHETHFURATES B, Do Rl BN B SO AN R, G UL O BT TAESE
HARRR, KB RPN, REIEAGE AN GDP 552 LSBT R HA1EH, BERIE ik
Bk, HEMAFHBEMTTER, A T EE R EBCRREIES% .

2. AREFZE
2.1. #ERER

B AR Tt SR AT Bd JE (https:/data.worldbank.org.cn/), L4522 ) LIBT3 (%0)~ A GDP (Bl 3%
J0)~ HHTEEIT SCH (A GDP B E 48 Ee) . BAACAL I ST~ A I I Bm 28 T s 1) 24 i N AR A
—MRBUF A DASCH . A BAAMT R NSNS PA S H . 2B A E T 2024 £ 5 H 30 H,
FARFRPRI SR T 2024 4F 6 H 28 H . MRABELIEHI CHENE, 245 2000~2021 FF BTN B BIFFEX G
PEEDL EIRNE K (E SN RN PRI E ), AR E KRN 57

Pt AT N AR R, UATERIT SCH (15 GDP [ H 43 B2 DA N AR 72 SV B 4 BE R R 1
HT RASCH KT, 2T EAR S AR R S R R P AR S, R T — AN ERAE PAE B
FEAN T HAEF S 'R LE] . Er A3 PAESCHE DA SSCHIZ N T4, RV NAE AT
HFR 5 A . AP WA B s e 25 [ A SC R s ol [ ) — MBURF N3 AR S, R FR IR
IR NAE AT AR R, RBBURAE A 35 AT AR, & Ui A3 DA ST
BB AN EA S, FARAT IRE I S R VR B4 B R 1 A1 [ e+ ABURE 23 BT 1) 41
EA, 40 MESNRNE K ARG A 54, SWt—ANE 5 A U 2 AR I SRR . A
BIEAT 9 AR NBUK 2 N T 3R AR R 551 B SAST I 9 AR NAE AR D7 T I 2230 f 4

22. ARFAZE

22.1. TERBEN S5

DL LFET- AR A (YY), A¥) GDP A HAZRE(X), LI EST DA SCH IR E AT A EM):
HHTERIT SCH & GDP H 75 (M) 480 A A (M) B —RREURF A3 A S H (M) A AhER
PASTH M) ABTEAT 2R (Ms). RS /A8 2 500 S8 8 2 70 e N BT R 1 AN RE A 2

2.2.2. BETALIE

JUREHEAFAERS R A A . EHBUL S RAECLER 1) D9l SRRSO HR T TR E 1k, X
P AR B AT B RN B e TS B o A B BSGE  MOmAE R A ME SR R IR, MR SR AL
RIS HTBESE 1 Rk AR A At D9t — D RS A RO T TE R AR I, AR X B Ak AL L AT
OALALER[16]. IZACBROCT R EAEALE, AW A T A RN A T AR Ak

2.2.3. AIHARRIS

FHIAE ST X 55 4148 B ()30 4T Pearson AT . JLZR IS 1 AR S A RER G 2P K
K F(VIF), VIF>10 £/R71EHE 2 fAL v, IEAMERL: KA S-W KL, &5 A I (A <10).
MREE(ERE <3) &% Q-Q BISLRG HIW. FRVER L X & ZHA (4] /7 51 A8 &3k 1T ADF ARG, FHY
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2.2.4. RAYBIERIHE

KB [ VE A R A N A . DATIUAR B 5 1 A8 o A, 43 31 DA M ~Ms R AR, T =
AR T 2

B 1: Y=cX+ep, FEIMARN.

B 2: M =aX + e, Al HAREN HAA RN .

B 3: Y =c’X +bM +es, K5 E RN RN

He, ¢ XY FILEZN, a A X5 M IR, b ol X mja M XY RN, o A M
JG X XY BIEHERN . ev e es NEIATRZE. TN = KB =axb=c—c'

2.2.5. PAYERE

SRR S BE16]M T RS0, HEATRRI0 A 45 5L 0 «

F—b, R 1 RS o, WREE, P AMNALE, I ER AN L.

B0, ORI 2 (RS a. B 3 MARK D, WIRPIERRE, WAk B, B I
o WMREDS-AREE, HITE=.

% =2, F Bootstrap i EL KK HO:ab=0. WIS, WAIERN B2, BT, 750 ik
AR E, AZ 15T

FEUUE, R 3 MR o, WRAEE, MEERNALEE, WHRAEPA8N. mREE,
BUEBMNEE, HTHEED.

B, W ab MRS, WRFES, BT AR, s A A RON  RR LE Bil(ablc) .
WSS, JB TR, e (A kN S B R L A8 46 36 {F Jab/c| o

23. G ERZE

Nk KRR fEYE, KA Bootstrap A HEL R HHIFE 5000 ¥k, JF4HLL Sobel RECRIRLY . Jirf St it T 1L
SPSSPRO 1.1.28 *F & 5¢l, CARFATENHT MR, IESTERL ., A2, BAARGE . s
TRAL IR J A R AR . P < 0.05 ZRAGiE R

3. 58
3.1. #ERM ST

FPNRBHANAKEFZEE LSRRI : My CARTEEIT X &5 GDP |25 M (B A — B
JF NI DA ) EIAT 159 [H(3498 FEA); M (AT AL TS H)AL 160 [E (3520 FEA); My (AIISME
AR 86 [E (1892 FEA%): Ms (ANIE A2 158 [ (3476 FEAS). AN[) 43 4L IR B8 4 A O A 12
AR I 1,
Table 1. Descriptive statistical results of variables in different groups of middle- and high-income countries from 2000 to 2021
%% 1.2000~2021 FHHFU FWAERAE A S L ENMA MG ITER

oM AR ORAR EKE RME TEE peEZE RATEC IR WY RRARM
Y 120.700  1.500  21.738 20.456 15100  1.987  1.499 0.941

Mi X 3498  235132.784 137.182 14542.190 22021.007 5540.471 18.856  3.509 1.514
M1 24.283 1.107 6.307 2.872 5.809 2.700  1.135 0.455
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Y 120.700 1.400 21.618 20.448 14.900 2.003 1.504 0.946
Ma X 3520  235132.784 137.182 14780.963 22172.991 5601.257 18.065 3.423 1.500

M2 12012.241  19.000  1347.119 1608.921  695.037 4.944  2.071 1.194
Y 120.700 1.500 21.738 20.456 15.100 1.987  1.499 0.941
M3 X 3498  235132.784 137.182 14542.190 22021.007 5540.471 18.856  3.509 1.514
M3 7889.030 3.000 880.890 1194.744  366.000  4.857  2.136 1.356
Y 120.700 2.400 31.420 21.713 24.700 0.722  1.092 0.691

M X 1892 58727.871 223.712  5434.189 8234.692  3035.175 14.574 3.659 1.515

M4 592.761 0.002 32.356 64.364 12.202 20417 4.187 1.989
Y 120.700 1.500 21.581 20.425 14.900 2.081 1.527 0.946
Ms X 3476  235132.784 137.182 14624.896 22065.942 5601.257 18.762  3.499 1.509
M5 2003.493 0.587 298.073 277.346 220.611  3.224  1.552 0.930

e Y ORELIETIE, X AN GDP, M1 NMHTESTSCH(H GDP H ) Mo A4 aT A ¥ PAESCH . Ms REW—
MEBURF AN DA SCH . Ma I NS AR SO H . Ms A AT 3.

3.2. MXTEHEMISH

My 5 Y. X BRSBTS 5 P > 0.05), HABKAZE MKW Z R E G #E (P <
0.05). FAfd, HAE X H5hAAsE M 15 £ KEF(VIF)Y/NF 10, 13 2.

Table 2. Correlation analysis between different grouping variables and collinearity diagnosis between per capita GDP and
mediator variables

F 2. NESEZEEBIEXITRE AL GDP Shr BB LD,

_ Y X
A e VIF
r P r P
X -0.451 0.000
M 1.058
M -0.357 0.000 0.234 0.000
X -0.456 0.000
Ma 4.082
M -0.542 0.000 0.869 0.000
X -0.451 0.000
M; 4.457
M3 -0.525 0.000 0.881 0.000
X -0.403 0.000
Ma 1.000
M4 -0.008 0.736 -0.011 0.633
X -0.449 0.000
Ms 1.600
Ms -0.553 0.000 0.612 0.000

e Y ORELBETIE, X AN GDP, M1 N MHTESTSCH(A GDP H4r ) Mo A4 ET A PAESCH . Ms AEW—
MEBURF A DA SCH . Ma I NN A SO H . Ms A AT 3.

3.3. EXaHERRMRE
DB R S-W ASEE 2E R G124 (P> 0.05); S-W A6 Giit24 5 (P <0.05)748 &, X, Myl
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W FE ) i, AFTEIERSDAT, SaWRELRE <10). WEEEE <3)% QQ KLr&Hk, HAbAr&E
AR FE AT & IE A0 AT (LRSS TS ) o $5 dELI [) 37 1) 5 5 (1) SR B 22 20 B AR AL 36 22 S 386 T %
X (P<0.05), W% 3.

Table 3. Unit root test for zero order differences of time series variables in different groups of middle- and high-income
countries from 2000 to 2021
% 3.2000~2021 FHFLUELWAE R R 5B 8 751 Z 8 FME 7R B ARG

Paxiil Bl t P
Y —6.170 0.000
M X -5.273 0.000
M -8.211 0.000
Y —6.168 0.000
M X —5.300 0.000
M -6.516 0.000
Y —6.170 0.000
M X -5.273 0.000
M3 —5.324 0.000
Y -5.707 0.000
My X -4.931 0.000
M —5.905 0.000
-6.121 0.000
Ms X ~5.265 0.000
Ms —6.891 0.000

TE: Y REJUSET AR, X ALY GDP, Mi N ETERS T SCH(H GDP F 20 o) M2 A AR AR S . M R A —
PO A DA . Ma N ANIANE BAESCH . Ms A AT E AT

3.4. RO

3.4.1. BHRHRE
SASHRABER R, BT 1, BT 20 BT 3 IRl G R E M RS IR 22 R A G (P < 0.05).
A1, o W EIE R AL ¢ K56 22 IR SR (P < 0.05), #EHABNALL. Wk 4.

3.4.2. (B RS

SA A, B 2, a MR R AL ¢ AL 2 RIS E ST EE (P <0.05), B3, b pEIH R
t i 50 2 RN YA Gt R (P <0.05), KRN EE. WK 4. [FB, Bootstrap #IFEIE 95%EHE X
[ AELHE 0, Sobel v R ETRAG 10 2 T A Gt 2= (P < 0.05), FE—HESE T R8N 1 Fa e M
W# 5,

M, B AE [P (R EE RN ab = 0.113 x (—0.409) = —0.046, M, {121 ab = 0.841 x (=0.547) = —0.460, M £
21 ab = 1.053 x (—0.424) = —0.447, M4 421F) ab = —0.256 x 0.065 = —0.017, M;s 42 [K] ab = 0.634 x
(—0.162) =—0.103.
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3.4.3. BN
SRR, AR 3, KR R B RIS E R A SR (P < 0.05), BN EE. Wk
4,

3.4.4. PAYEER S HE

ST ab (E3 5 AT, BT R, Wk 4, £S5,

BB o S 5N T B8], M = ab/e = (—0.046)/(—0.609) = 7.55%, M: ab/c = (—0.460)/(—0.612) = 75.16%,
M;: ab/c =(—0.447)/(—0.609) = 73.40%, Ma: ab/c=(—0.017)/(—0.533)=3.19%, Ms: ab/c=(—0.103)/(-0.505)
=20.40%.

Table 4. Regression coefficient t-test results for different mediation effect models

F 4. ANEHNYEEREIZRE 1IN ER

B 1 P 2 BEA 3
c t P a t P b t P c’ t P

il

M: -0.609 -90.966 0.000 0.113 21.196 0.000 -0.409 -20.392 0.000 —0.563 —83.687 0.000
Mz -0.612 -92.053 0.000 0.841 159.269 0.000 -0.547 -28.552 0.000 -0.153 —8.893  0.000
Ms  —-0.609 -90.966 0.000 1.053 136.137 0.000 -0.424 -33.195 0.000 -0.163 —11.107 0.000
M4  —0.533 —44.382 0.000 -0.256 —6.582 0.000 0.065 9308 0.000 -0.517 —43.472 0.000
Ms —-0.608 -90.259 0.000 0.634 59.600 0.000 -0.162 —15.583 0.000 —0.505 —54.558 0.000

E: X N A¥I GDP, My AHTERST SCH (A GDP 70 ) Mo i A2 PASCH . M 9 P —BBURF A8 TAE S
H My W ANIFMES DA Ms M A E AT ST

Table 5. Results of mediation effect test using Bootstrap sampling method and Sobel coefficient product method for different
mediation models

% 5. AR AEE Bootstrap HHEAS Sobel EBTHLEANI A MR LER

N Bootstrap 95% CI Sobel £
ol HHA RN AR Boot SE

TR FBR z {8 P{H
M —0.046 0.003 —0.053 —0.040 -13.369 0.000
M2 —0.460 0.018 —0.494 -0.425 —25.793 0.000
M3 —0.447 0.015 -0.476 -0.418 —29.320 0.000
My —0.017 0.003 -0.023 —0.012 —5.794 0.000
Ms -0.103 0.006 -0.114 —0.091 —17.152 0.000

T Mi SHETERST SCH (4 GDP F 28 b)) M2 94T AR TAEST . Ms 9 B —FBORF A3 BAESCHE . My A A3 4h
EASCH . Ms M AN E AT

4. g
4.1. DETHES BIFHE

ASCIGAE VARBE HL, RIANY) GDP dfid Byy TA SO th /e AR & % i 22 ) LAE T2 . PASCH
AEH IR E R ZRAE. 38— 2 OB, ST AN PASCH SEUR ALY A SCHIM e 3%
M IRIE, RWIZTFIE K FRARE LB T R AR AN R Fet oy PA RIS R MY 78, H s R
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IFAIHIN. )R FBEE. AR TTRZ 15 B 208, 1 AESCH L GDP FE 5 40
DA TTHR S, R T BCRE TG AR BT E T AN I DAL . R BRI
NIET B AT Bl Y TR 00 B 5 3 fi A 2~ U, 8 1258 24, AT RE AT 0 iV £ F T 0 LA A R 21 A

4.2. A\¥3 GDP FE{RER)LIET=RRAEBHLSIRIREAT

4.2.1. [EEM N SEERNRHEER

5 AR AR R R AR A H AR, RIS GDP 7y Ji i 3% 2 e A5 B 4 ) 2 1
A, S8 55 . 5 Bootstrap fili#Fi% A1 Sobel FERAE IR I A R i — B, RilE 1 R AR AR
k. BEIESE T rh /AR R, il 7 DARANKESTTW. A GDP R EHAN 8%, IRAEsE
KA A A LA Vet B A SR ST, LB RRAR (I 1 AR ORI . ELE RN 5[] 4 R
(R R P2 Bl 4 ) LAE T 3R [ S A A

4.2.2. HATABBEZ HRZOELER

205 N3 PA S AT BT S H (7 GDP A 43 o) 0 TR R0 5 BEAE T 7T I 45 18 FE AR — B[ 17]-[19]
{E 2 i N34 DA S H A TR RN o B RN 75.16%, 326 T 24 AT B 97 SC (15 GDP I H 43 Lo 7.55%.,
Tt B A S HA R 0E 7K ST L A G 28 5% R ] {5 485 SR (5 i B R O i . K 8 DR K U R A o B ) L
FRECE A% O IR 1R, E T RrE RN A SCH 4t /K7 o BUR H FR RGBSR SO 5 HE 4 T
(s bR a] RV 48 80

4.2.3. EIR—RRBAT A DS H RAR A REE

R A — RSO N2 A S TR RN 2 el BURE Y 73.40% 38 UM BN 3K AN AR S g e it
T RS2 LAE T SR AR A S J7 0 [ WIEFTRIRFUESE , BURF A S UG 82 ) LAE T 3 [20] K ™ LSBT %
(2115 &3 AR, I S B3 18] I [k H RO o IBURT A S H AR 3 280 2 e 5 P 2 R A S L
PRI IEA NI AR SS BE T, A R R w5 (UHC) Fi BRI I — > B 67, 22 LAE T2 KU 7T BAIR 1.2%
[22]; —RECCEIERAICIRST UM, AR E SEEA A FR SRR D0 AT AR 28 ) LA TR 53% 948 bk
(23], PAVtANEEST ORAGBONE A T R V0] A Jie rh e AR O B2 LAE T3 B B350 24 R BUR BAE
BN AT 55 RE 9205 BRUREC B AL P KT )

4.2.4. AN RHENH TR

NI BA S HHMNE F D86 H), FMHERT My 5 Y. X AR, S0 85 B4
Ko X—BUIRRIME DAL H 5E5K . LR R TR LG AL IERE, FERE R EUER
TNAREME A AR o NI A A S TR NAY (5 SR 3.19%, 7R FLAkEEAE i, [t T ElBR T
AR BB MG . N E O AMTR B T R BAR, I E R B B2 R B S 6], EANE R
OB EATE M EAER IR IR, M DUE E K2 R RS M ) TAE BN . BEG R
W], TA$R B B R AR RS 2 M XS AL (2] [25], (HA2 7y A IR, X LUEARIE P9 28 51 R 3% £ 2 EH
BRI, N Eoh 0 AR S AR i v A R S AR B 42 5 28 4N TS

4.2.5. ABBERBRREEE GRS MERA

NI AT B Y IR RORE 7 KR 1 20.40%, FERHBNESAZ DTk B2, (HRFEE s M. — 0, Uk
N B X BE T ARAT S AT (BT IR S5, A B TR B LSBT R, S —T5t, & AN EAT G ETHE T
IR A BAAS R B EEST 9 IR PG AC, AT RE el (e e A EBRZIGR Y], BExE 3T S 2 Bl &5
M STATTHRIBA SR BT 2508 2 LI RE[26] [27], (B IXFBGR T T DLAE 5 [R5 i e EEAEH L,
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FrhfiE N GDP B BT 2 Bk BAT B . AT Ae 3 BURISON SR RE BRI 48 5 6 4R S5 0 B2 R T
MR, MM HTH S PG K I BN . NERZEPi% LT, AR B 1 2% i Fesk
PTE, MR AR AR, RIS, B A PR .

FAb s ARSCHBRAERF T SCER S “ ARSI 5 LFET R R R/A—" 5[ 11] (13384t T iR, — &
BRIEE PR, TR DA SO K RBUSN; R febriaPein 2z, #IXFE%E “ 5 GDP H4rth” 1fi
g “CNYKE” . GRS RN R T TRERUSAFAE,  TUAE S H X (g R = H 132 B BT R 22 % e
B B[ 28] [29], A4 BA N B 5K ] B T Ab T 2008 i 2 X ]

4.3. WEREZR)LBRBERNET

43.1. BUBRES, FEZOELBE

TR “GEFIK—BUF AN~ @Y @R 17 MECREE % @80 ABUR A S HAIN
T BN AR R, R B K R R % — 52 EL (A T A\ 35 GDP 386580 #4449 10 % fek SR ATk 1) SEZ o
PEFEN, HESIN “ORIEA” [a] “R AP, TR AR BORHE SR “ DA SCH S L E ” # )
“CNIIEURF DA S KT Btk 7, @575 GDP 3 KIKEN BURF PAE BN KAL) .

4.3.2. L HER, BARDBEREHER

SCH S NIREE =TT . — R A 2R, nom Bk IR AL X IO A 2 i e — 7 A T 16T
B FRZPIARE A L AR S5 T =R BOR B, BRI 7 5 i BREORSE TR JZ P IR e
(R AR ST TV BOR DR 10 20 LEE BEAEAAE B QUIESE YT MERE . [RP ST SO SUOF iR &, Wi fR T
AN IR IR

433. BiEEMER, BHEAFERE

FRVCER ST AR A =T o — R RIS TREENLE], §RKZ7d. A ) L2y L H B s Ja A be el —
2 B R AR LA, G 8 Py AN N S H s = BT RO SR LA, B 1 3 TR R R DR 5 T R B R 7
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