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Abstract

Objective: To demonstrate the indirect effect of per capita GDP on infant mortality rate through de-
mographic factors. Methods: Based on updated data from the World Bank database, an intermedi-
ary effect model was constructed with infant mortality rate in high- and middle-income countries
from 2000 to 2021 as the dependent variable and per capita GDP as the independent variable. Total
fertility rate, population density, population in urban agglomerations with over one million people,
population growth, and urban population growth rate were used as mediating variables, respec-
tively. Results: In high-income countries, the total fertility rate played a partial mediating effect,
while the mediating effect of population density was not significant. Population in urban agglomer-
ations of over one million, population growth, and urban population growth rate all played a mask-
ing effect. In middle-income countries, total fertility rate, population growth, and urban population
growth rate all played a partial mediating effect, while population density and population in urban
agglomerations of over one million played a masking effect. The direct effects of each mediation
model were significant. Conclusion: The mediating effects of demographic factors vary across in-
come groups. It is recommended to sustain the leading role of economic development while adopt-
ing context-specific population policies.
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2. #IRE
2.1, BERIRIE

M R AT 04 ZE (https://data.worldbank.org.cn/) R BB, G52 ) LIET: 2 (%) A% GDP (3
MEIT). BAFRGEAAEFTER). AR A R LR AR 8E am#mAn s s A D
MEE) . NFSEKEEEE ) BN DK RS E) . B LAE T3 (1 Bk SR IN (8] 2024 4F
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22. MIRF*

221 ZEEOHERESR
RN TR E K A, FHEA RSN, S R0 2 AR B AT R AT
BARRA . HME. drdEZE. rhAc DR, fWAE. AR RHAE.

2.2.2. TERBIEOTRALE

SR AR AS AT PR AL B, R EAR AU + WR(F L = SRR/ MAMEXHE + )Mk
WA E . XA SR R AT IES A, B A AT AR SRR R R, i T A
ARG HT, A 35 GDP 43 5l 5 8% rp A AR R ) (1) 22 S SLLR MRS IT . AR SCEIE T A A 3y 45 2L

2.2.3. TENBE AT EEKR

g HI A A 40 b R T A B R T PR AR S ) R, R % AR AR B AT AR B . T (AT
Fik, B RN RS IS T TR RN T S AR EE T 11], X [ AR O 4 S AR B AT TRk
SN

2.2.4. MEDPNBEER

DL RS B0 460 J5 22 O A AR B IR AR B A A, B2 LAE TR ONIR AR R (YY), A GDP NHA &
(X), ALEAEF M) ANAZERE (M) BHE IR D Ms). AEHEK ML) 3B DK A
(Ms) /B 5 (M)

AL 1. Y =cX+ep, HAI2: M=aX+ey, fAI3: Y=cX+bM+es, cHXXFY RN, ak
XM IR, b ] X S2mja M XEY (IR, coATERI M G X 5F Y BN . ern e es A
JHFRZ . AN = RN = ax b =c— ¢ KHE ARSI FE [11] 1) FLAB v A7 R 96 A 45 SR )
Wro FLAAGERMNE .
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SAE B AP AR A LI BERIC B AR, SR AT R R B LI B AR Do AR, NI R D2
()G Aot BT B AT RV S AR A BRI A P s O 1 0 3T A BN 1 o B SRAE S T AL ERE P R T B IR AR 2
5SS T OSRNG0 P 0 S B 5 4 2 A RSN B e B e a4 5
BN 1138 K3 AR B R AL R PP SR 0T 0 5 AR AR S5 s 2 L RR R R e i . ik
T NI RRBERZ A AR, SO BB R BAWRAENE M, MR T A3 GDP 2 88 JLAE T %
M2 EAN DR AR, BAT R A EAE & B A SIERT FEHE .

23. GER*

FEIAYE AT AR S TIALEE | My A AR, [RII 3ET Bootstrap fi#$(5000). Sobel 1% R HFRFG L,
¥J7E SPSSPRO1.1.28 L HEATH¥EALFE . P <0.05 ZRA Fiit2#E L.

3. /R
3.1. AEISEZTERRE ST

AN RN E S, SAEE #0000 58, 104 AMEZK, 1276, 2288 MEAS il NV L5374 62,
102 MEZK, 1364, 2244 MREA G HA TR D050 37, 61 MEZK, 814, 1342 MEEA AL
ANFRK . W OISR 62, 104 NEZK, 1364, 2288 MEA fl. AR5 A& IR 7
BriE L 1.
Table 1. Statistical results of descriptive analysis for different grouping variables in high- and middle-income countries from

2000 to 2021
%< 1. 2000~2021 FEEFFWNE R AR SAT A M S THGITER

el o R OBAR  RAE RAME CPHE RAEE bR W ?i
37.10 1.50 7.11 5.99 4.90 6.02 2.30 0.84

M1 X 1276 13371179  937.30 30011.47 21557.56 24170.84 2.48 1.38 0.72
M1 4.12 0.81 1.79 0.53 1.66 3.04 1.67 0.30
Y 37.10 1.40 7.17 6.14 4.80 511 2.17 0.86

M: X 1364  235132.78 937.30 32366.46 27399.88 24904.49  10.93 2.62 0.85

Mz 18288.60 2.48 569.60 2285.86 111.81 41.24 6.33 4.01
Y 21.60 1.80 5.45 3.50 4.10 3.53 1.87 0.64
%&%)\ Ms X 814 103553.84 1621.26 33076.90 19863.40 31699.60 0.40 0.69 0.60
Ms 100.00 4.36 32.40 20.03 25.73 1.48 1.19 0.62
Y 37.10 1.40 7.17 6.14 4.80 511 2.17 0.86

My X 1364 23513278 937.30 32366.46 27399.88 2490449  10.93 2.62 0.85
Mg 19.36 —4.26 0.88 1.85 0.54 30.76 4.24 211
Y 37.10 1.40 7.17 6.14 4.80 511 2.17 0.86
Ms X 1364  235132.78 937.30 32366.46 27399.88 24904.49  10.93 2.62 0.85

Ms 19.61 —4.17 1.05 191 0.78 28.52 4.04 1.83
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S
M1
Mz
M2
M2
PN
% M3
M3
Ma
Mg
Ms
Ms

2288

2244

1342

2288

2288

120.70
19849.72
6.64
120.70
19849.72
1738.19
120.70
15765.42
63.81
120.70
19849.72
11.79
120.70
19849.72
12.77

2.00
137.18
1.08
2.00
137.18
1.58
2.00
140.78
2.61
2.00
137.18
—5.28
2.00
137.18
—4.98

30.68
3671.84
3.03
31.16
3631.86
138.22
30.95
3576.34
22.25
30.68
3671.84
1.37
30.68
3671.84
2.23

21.00
2934.36
121
20.92
2932.42
201.57
21.65
3002.59
11.03
21.00
2934.36
1.22
21.00
2934.36
1.67

23.80
2864.34
2.73
24.25
2813.03
73.86
24.50
2543.68
19.27
23.80
2864.34
1.37
23.80
2864.34
2.22

0.83
1.83
—0.42
0.82
1.97
18.18
1.02
1.00
0.47
0.83
1.83
5.64
0.83
1.83
1.90

1.13
1.30
0.67
1.13
1.34
3.75
1.18
1.26
0.92
1.13
1.30
0.43
1.13
1.30
0.12

0.68
0.80
0.40
0.67
0.81
1.46
0.70
0.84
0.50
0.68
0.80
0.89
0.68
0.80
0.75

3.2. PAWNSHT
3.2.1. BWWAERB P

TE S ANEEMER A, R 1, BERY 2, BERY 3 (1 [RE T FR F AL 2 T Guit 2E i U(P < 0.05).
B 1, ¢ BIEIEREL RIS 2 R Guit 5 (P < 0.05), #ZHH A BLie, WAk 2.
PR 2, 1AL 3, X—>Mi—>Y. X—>Ms—Y. X—>Mi—Y. X—>Ms—Y 845, a. b fIEH AR5 t K562
WA G L (P <0.05), [AHEMNEE . XoM—Y 2, alfBHRE t /856250 gt 25 (P
<0.05), b (a0 R % t K562 7 IS8 (P > 0.05), Bootstrap 95%!1) & 15 X 7] £14% 0, Sobel 7% &%
PRI 22 5 AT R, PN RE, Wk 2. £3.
B 3, 'Rl R A AR S 22 R Gt e (P < 0.05), HEIEMMNIEE, W2,
M 1] ab = (-0.041) x 1.089=-0.045, 5 c'[d*5, J& T /85, M3 (1) ab=0.144 x0.146 = 0.021,

Ma 1] ab = 0.064 x 1.027 = 0.066, Ms [ ab=0.057 x 1.089 = 0.062, 5 c¢'%5, ¥JE TN,

My ) TRI RN 5 30 ) B4 able = (—0.045)/(—0.556) = 8.09%, Ms IR %508 55 B3 350 L 45 )
4%} fEJab/c’| = [0.021/(—0.498)| = 4.21%, M FFIIAIER8N 5 BLA280R LEAG) ) 48 % {E [ab/c'| = 10.066/(—0.621)| =
10.63%, Ms 1) 1H] 42 RN 5 B H R4 B 5 (1) 46 %0 i [ab/c’| = 10.062/(—0.617)| = 10.05%.

Table 2. Regression coefficient t-test results of mediation effect models for different groups of high and middle income coun-

tries from 2000 to 2021

% 2. 2000~2021 FEFFYANE R TR 5IE P AR ETRE  RI0E5R

AL 1 AL 2 iR 3
B [
c t P t P b t P ¢ t P
fygn Mo 0556 32793 0000 0041 4693 0000 1089 24587 0000 -0511 -36.265 0.000
MZ& M, —0555 -34225 0000 0445 8561 0000 0006 0707 0480 -0558 —33.494 0.000
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Ms; -0.477 -27.362 0.000 0.144 4941 0000 0.146 7.136 0.000 -0.498 -28.995 0.000
M; -0.555 —34.225 0.000 0.064 10.877 0.000  1.027 14794  0.000 -0.621 -39.540 0.000
Ms -0.555 —34.225 0.000 0.057 11.753  0.000  1.089 12.670  0.000 -0.617 -38.313 0.000
M; -0511 -39.212 0.000 -0.216 -26.257 0.000 1.026 40.732  0.000 -0.289 -25.538 0.000
M, -0.492 -38530 0.000 -0.065 —2062 0.039 -0.094 -11.347 0.000 —0.498 —40.068 0.000
EP%)\ Ms; -0.575 —38.015 0.000 0.298 22.687 0.000 0.256 8.337 0.000 -0.652 —37.520 0.000

M, -0511 -39.212 0.000 -0.042 -11.976 0.000 1716 24589 0.000 -0.439 -36.790 0.000

Ms —-0.511 -39.212 0.000 -0.054 -15.741 0.000 1.608 22,602 0.000 -0.423 -34.121 0.000

Table 3. The mediation effect test results of Sobel method and Bootstarap sampling method for different mediation models in
high and middle income countries from 2000 to 2021
7% 3.2000~2021 15, HWAERFREIFNMHRELE] Sobel 7EF Bootstarap AR NN ARIEEER

Bootstarap 95%Cl Sobel %
251 vl AR AR N AE Boot SE
TBR R z i P
M1 1276 —0.045 0.012 -0.069  —0.022 -3.748 0.000
M. 1364 0.003 0.003 -0.003 0.010 0.781 0.435
STV ONEE S M3 814 0.021 0.005 0.012 0.034 3.931 0.000
Ma 1364 0.066 0.008 0.051 0.082 8.239 0.000
Ms 1364 0.062 0.007 0.048 0.077 8.316 0.000
M1 2288 -0.222 0.010 -0.242  -0.203  -21.726  0.000
M2 2244 0.006 0.003 0.000 0.013 2.012 0.044
ALY ONESE M3 1342 0.076 0.010 0.059 0.095 8.022 0.000
Ma 2288 -0.071 0.007 -0.086  -0.058  -10.294  0.000
Ms 2288 -0.088 0.007 -0.101  -0.074  -12.715  0.000

3.2.2. FANERIIHP /571

FE 5 AN ENARA R 1, AL 2, AR 3 AT AR F AR ES 25 A et 5 (P < 0.05).

R 1, ¢ B REL RS 7 3 Siih 2 X (P<0.05), #ZH ARSI . WL 2,

AL 2, FA 3, X—>Mi—Y. X—>M—Y. X—->Mz—Y. X—>Mi—Y. X—>Ms—Y 8%, a. b fIHE1H
REIEE R H G (P < 0.05), AN EE. k2. %3,

Y 3, ' R A ARG 22 R E iR (P < 0.05), EIEAMNIRE. WK 2,

M [ ab = (—0.216) x 1.026 =—0.222, M4 ] ab = (—0.042) x 1.716 =—-0.071, Ms ] ab = (—0.054) x 1.608
=—-0.087, 5 c'FH5, HETESH NN . M) ab = (-0.065) x (—0.094) = 0.006, Mj;ff ab = 0.298 x
0.256=0.076, 5 c's5, W& TR

My TR RN 5 S80S B BB A3 ablc = (—0.222)/(-0.511) = 43.44%, My FRITAI R 2008 5 R0 ) A1) ablc
= (-0.071)/(-0.511) = 13.89%, Ms [J[AIFERN 7 L R ¥ L 45 able = (—0.087)/(—0.511) = 17.03%. Mg [¥]]i]
FERN 5 BN ELAR) R4 % {5 |ab/c’| = 10.006/(—0.498)| = 1.20%, Ma [JIE42 308 5 BLFE R B HE 431 10 446 3ot
fEi|ab/c’| = |0.076/(—0.652)| = 11.66%.
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4. 7Fig
4.1. HSIANERAORAEZEN SN 5EEEN

GERR, RSN E K, SR E RIRIER A 38, 875 AN 35 GDP it e A & R FEREAE
RN IG5 . RN E KN GDP 4 s 2 it — P BRI AL TR/KSFRIAE B 3, IRAS & 20 1B
S 7873 P B B G VR 3 T AN S A PR BRI, M (42 PRAIC B LAB T 38 o R4 R0RIAN o S8R 1Y) 8.09%, EH
TR E RS EER TR EAR, S 8RimEs. NSRRI AN RE, Ay
GDP B N D3 RAE AR, BN E RN O A At 51, SRk it fl 27 R4S &, A K
BB ) LR RE B S AN T R

BE WA NOEK WA TS KRR IR AN, $RIX 3 MR RIEEH
208, AF SN TS - N B ZR Y GDP K AT BE S BN Mk — 20 i I T R A . SN KO
Hok F#2 Q) LLBOIRAE AL RS2 T, (X BB R K AT e il i 2 5 AR 20 ) L Ag R = 2R S AR R i o gl R DRI T 4
BMis, CHMFFUESD, Wb ERE fE Rl i AR 25 Rk . T RIS o n] REHRIE & 0 R B X L
fit BRI S, Popescu 5% ZR WK [ 58 1993~2022 4R T M AR 1O b R B, AE 25 L 780 Tl AkK 7 2 3%
Perm T8 LAET %, R TTAbHy SR PR B S AT R} ) L3 AR A7 P A SR S [12] . Gemmell S5} 422k T
AT RGP iR, DIRENFRIIZCE RS IR RGME S LR SR 5 R B P
ANEK, SERISSCT ILEMRNZ TR, OFA 2N ERIAEE ., 2505 Y2 A R NG
Bl (A [13] 0 I LEAFF 5T v O ] SRR D 17 46 5 R Ak R A AR T LAk e e . R Pl IR B AR N I i) K
WTE, TIREFERASCIEINIE . BRI Y. (R BRI, FB 0 T A5 R R R
REWCRS o AR IO Ty N L IR 0398 30 10 () 2 355 5 B 8 2 L 48] ) 4 %o 18 A
4.21%. 10.63%. 10.05%, it B2 B AR AECEAR S M A P A B o

4.2. PERAERRAOBRROFNSERHN

SRS, EPERAEE, BAFE. NAMK, WA DKL RIEL 5 A0, RN
Y] GDP il id ix S v A AR B R SR TR D, A RSG5 . Ny GDP (it m B T R, W
AN, HRIEWEN, XA BT RIR E RN LB AR SR ERIT A R 1R A L
HIKF, WA RLPEMCER JLFET R BAET R NG N 118K 3 )42 30843 1) o s 208 1)
43.44%. 13.89%. 17.03%, VLEHEEFH RN MBIRE, REPFWNERERRSES, EHFET
B ) LAE T3 R P ) R B R A

SRUE N, NDSEE, HE RN D3 R PEER N, $7RiX 2 AN /A8 s R IR
B, AR RNIRTS . HH YN E KIS GDP (¥4 5 T AR IR TR, E ROE T A A A A AR
A PRI TERAL XY 5K . AFLAR S ARG R, 5 BN 11 R AR O T AR B ) LA R = AR Y A
Wi, R4 HETH R R R I BRI s . Rangel 25656t EL TG SR B R T IX (A S b $ it 7 B b4, Al Ai TR
FRGERIGAE NS TG Y E THA R, RIMAIIREGE TG R R E R T HARE, N7 7
PR, JF IR ) LAZ G 3R 77 A B R [14] o 1X— R IR R 1 -8RI T (14 28 S8 A 3 A 2= <05 e i@ i
PF LR, HRH DK RRIIIE RN . Tebeje Z5XT 48 AN RIS 5K (1 B Wt 8 ik — 20 i B 1 3k 7
PRI AN TS5 ) R, R IAE X B [ 5K, T PR L (2 SR TRRALIX) I 5 Z LA R K H B
TR AR R E S TR AR TN L, T e A A A . S TR T TR e gt I 2 A IS R T R
BERT AT AR L [15]. X R, PO T AR R IR T SR RS TS, R KITTER
PR AR RN IR OSBRI . PRI TN T R T R, (R BTN A A SR T Bl 152 1t 8 55 P4k
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WAL DX, A CASRAFAR BT 227 e 55 g FR AR VE I8, S B L R S AN ST . b4, 3T At L
R ()RR I 2 AR B ERAR SE I, AR AN AOKR DA R Z . A BORME S BN = A
TGRS PR B A [16]. N VR BE L A T B AN 1 (0 TR0 388 5 E 4 R LG A3 ) 28 0F
E 378 1.20%. 11.66%, &8 R4 7 (1) §2 0 S AR A5 0% S H A

4.3. SEAMEHLLBR S

AWFFLRIR, 1961 4F 48 2001 AEEN B JE Ph I 22 LB T3 5 AR F R [A D R £ [17], T 2004~2015 4
ELVG 26 /N 19 [E] 7 508 22 20 THIARCAICHE 70 A 3 B 2R 8 30T ) LB T2 38 AR 0 35 (R [ 18], MR B A
[FIFE P 5 A A 22 ) LB T 2R [5]-[7], A ST BN B SR D T 2 A REARARG A RN L R TR 4 RS e v, A B
BRI TE B B BUR, AWM KNFER, RS ZHRANELARE, RERKEE L IEMmEE
&, BORAEEAT N, NN 1P E SR E R AN . BT R AR OR[5]-[7], ANV O T
BN, N SR DK AE A o B R e R R B R S ma IR R, 8 BRI 52 it g 8 AR )
SOMR), X P 2 S 1 R AL DR R R R DX P ) A R R 2% A T AR BRI T R A O

4.4. BURIAR

FERINE S, —J5t, BT AR SR B, i X A e dng 7> MO I N s Ay,
SN T A SRS BT, IR IS AIAC TS R AR R . — 5T, 37 GRS R S IR I R
BTRN DR OUHR R)BET IR ERIT . BRI, B AFEIR ST T S A TS0 B LA RE RS2 -

FEP RN K, — B A R A AR, A R EE U ) R L R 3R
MR T RS, PR E R, W) LE AR RS PR, IEA TR R
frp e R, NECE SR 2 SERE B I 4 R AR I 4%, il rh /NI A RS Bl e N I BT
KIETT . =REHAN TGS S5, ML RE D, RN TE KRR, S5 LE@REMARE
VU S i A A Y B ORI AN VB R X, H R s 3T ST AL X 2 A AR Qi Bz . et
FARNIRSS A fa 3, I N D SRR T R

fER S FURNEF RSP, A3 GDP ¥ R#EEHEER, BERMNHEESEM,
FEr RAF NI GDP HIAE F RLAF N AR 2 LAET R ) 3 ZEEm . it Kk e ise, it aity, 1
FREWN, AT 20, SR AT o 3B 22 T R R AT B R k2 % U, R IR A
WS, SR IT 5, A ARG KT, M@ REr s RO R R . et LAET R
MR BE, AR LAET R R RFERIRES BB 72 S 3 46 THB Zh o

4.5. MR
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