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Abstract

[Objective] To evaluate the changing trend of the medical economic burden of personal health ex-
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penditures of urban and rural residents in Henan Province, to provide a reasonable reference for
the health department to formulate and adjust medical and health policies. [Methods] Based on
the medical and health data of Henan Province from 2012 to 2018, the GM(1,1) model is con-
structed to predict the personal health expenditure of urban and rural residents in Henan Prov-
ince from 2019 to 2023 and its proportion in total health expenditure. [Results] From 2019 to
2023, the proportion of personal health expenditure in total health expenditure of urban and ru-
ral residents in Henan Province continued to decline, which will be reduced from 29.82% to
24.68%, with an average annual decline rate of 1.03%, indicating that the economic burden of
personal health expenditure of urban and rural residents in Henan Province will be gradually re-
duced, and the equity of health financing structure will be further optimized. [Conclusion] It is
recommended that the government should increase financial investment and adjust the internal
structure of government health expenditure; improve the level of basic medical services, streng-
then medical insurance.

Keywords

Grey Forecast, Personal Health Cash Expenditure, Total Health Expenditure, Urban and Rural
Residents

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

JE RAN NBL4: TUAE S HE (OOP) A& P A= i 3 FH 4544 1) = KA G 4y 2 —, A3 2 8 R SR B S %
R T MR S5 i B 5 SCAST IR, LA B A3 7 =2 52 5 P B 7 DR B ol 82 19 8 BOABR 2= B A RO B30 4 1],
FeRIT DAZERIRIEZ —. BTt OOP K Jgia®h KL b A S I LU, ReteELr T BTN S &
RESTEGFFEE, PEE BRI, FWRBGET” MR, IR0 —50 BT 1AM ) o sk
HERAR

G “ IR MRINE) 48, WEE “ TR MR kR EER Eir: RAEN
R, DA@REAERENTE, ZRRESRERREN@ES. =ATPAETIE “H” XREAE
ST SR RS TR LR, R H AT SN m R E R B B, BT R R5R. SR KR R
TR, B TR BLRAAE . A KR il H B8 R DTk () B B 2] B N ORI BT P AR 2R A5 B A
NEST BAZF AR, S&EET TAERERD.

FE pr DA HA TG R A A N DA 2 S T 5 AR B2k R EL ) R &3 30% K LR, 32 JE R A
REZZ BB AT AR IET RS . R E 20307 MEIME R fsH, 3] 2030 4, MATAERH
SCH BT ARSI LR, TR 25% 44 [3], HET 2018 4, JF A R AN AN DA AR R B
ML R T 32.07%, FIEE IR 2 JE A AT AR AR SR B E .

T VE NS R, A EAS @R AR, PEEm T, HEsit Sk gz cH
B, RN BT AR R RO, (HA2 H RO R A IR AT A B, I SCRR 2 AR R
RO B 8 0 A BT IR DL HEAT 20 B KT, andb st B, TR, JLIRSHX, 3R 2 Moy ki Tt
Eb 4 #[4] [5] [6] [7]

ALK 2019 4:~2023 AR A IR 2 JE RONIIAS N TLAE B B L 5 N85 DA ok FH R L B EA T R

DOI: 10.12677/aam.2022.113125 1162 IR Esid


https://doi.org/10.12677/aam.2022.113125
http://creativecommons.org/licenses/by/4.0/

HER

FRF AT R 5 B AN T 9 P St B BT 2005 S A (S 5T VP, AR AR 0
BT DA A H S

2. FERRIESTE

2.1. BYRSRIR

AT T BB TRRIE T 2012 5:~2018 4E (A [E DA FITHRIZE & it 4% ) Al 2012 ££~2018 4E(H
B PAEES RS « MPEE TS PARFEH. MANEASH . A TA RSB .

22. H5AE

AW TR KGR G T, R RTE IR 2 AR RS2 KA AR S He bR, B A E K
B GM(L L) TR, SR & AR JUERI 2 B A N A A BBk R, TABH KL
A AR B A HEAT TR 43T
23. GirESE

1z F Excel 2016 %} 2012~2018 4FEin] g 48 T AE 2% AR SBT3 N, 12 MATLAB 7.0 #4145 508
HATGE . Al R KR
3. &R

TEXT R B 2 i AN AN AR SCH IR AT 28/, 8 TIEBR N DR Z 5 5 m), A SO 4
W2 B RA N AR S BN, ST DLEAS I AN N A 3% 3 H I BUE
3.1 EF GMLD)EEPNMABEZHEDE S ER TN

JEE, R E R NGRS R RN, e AR bR 2 — Bl R AN N AR 9 S 45 E
SR, 2N Fh S FERI IR R M, 3% 2 (02 A A 5 1) KRR AN E R Z A R E NN A
ST H AR ERE ORI G, [RI AR VR B o IO ARE B /N N AR 9% S 4 (e R i B A R B 24 A

540, BTk, TAMEHMN N AR G AR AR N 2 B RA NEG KO bR,
W1 A 1,

Table 1. Personal health expenditure accounts for the proportion of total health expenses

F L AADEXIHAEDERERNEEE

MANBAES DAERERA AN NP A PAELRA

G (1279 1Z5) i (%) %) ) i £ (%)
2012 646.30 1517.63 42.60 687.34 1613.47 42.60
2013 681.80 1686.51 40.40 723.84 1791.68 40.40
2014 732.35 1878.78 38.98 776.12 1991.07 38.98
2015 794.14 2258.50 35.16 837.64 2382.38 35.16
2016 819.15 2472. 63 33.13 859.40 2594.03 33.13
2017 887.19 2747.67 32.29 928.15 2874.43 32.29
2018 994.28 3100.17 32.07 1035.11 3227.66 32.07
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Figure 1. 2012~2018 Henan Province, urban and rural residents accounting as map
1.2012~2018 FFiARI &M L BR A DA B SLLE
3.2. RELRLE, BEFITHS
H 2K O TN A R0 A 4% 00 ) 9 I L A R ZEAH K, BT L, SRR B8 AN il 9 AT AT
GM(L, 1) TR, PRI FE S 2 R X SRR EmIsRk “ bl BUE SR IS RECH B GM(1,1) Tl 452
R A AR L 2L
o, WIS N DA B S R A g i 1 R A XO: 3 XOF n ANIER A, B
X = (X (1), X (2),+-, X% (7)) = (687.34,723.84,776.12,837.64,859.40,928.15,1035.11) ; JLk, Rk

tuff: o =(0.9496,0.9326,0.9266,0.9747,0.9259,0.8967) , K ILFTA 14k LLME #1447 7E X 7] (0.778800783,
1.284025417)N, A AR e L R EAT -
3.3. ks GM(1,1){ERIRYE T
e, ARAAEER A XOME BT, AR5 BT bS] — SRR T A XO: /)
X = (XU (1), X1 (2),+-, X (7)) = (687.34,1411.18, 2187.3,3024.94,3834.34,4812.49,5847.6) . JLUit, 14

EEMERS, A
2% =(2(2),+-,2 (7)) = (1049.26,1799.24,2606.12,3454.64,4348.415,5330.045) .

%[x(” (1)+x%(2)]

%[Xm (2)+X“(3)]| ( 1049.26
I ERCIE IOl o

X6 | s

%[x @ (5)+ X (6)] 5330.045

%[x(” (6)+ X (7)]

DOI: 10.12677/aam.2022.113125 1164 IR Esid


https://doi.org/10.12677/aam.2022.113125

R, ME SRR B AN & Y

(©)

(2)| (72384

X9@) | | 776,12

‘o x(4)| | 837.64

- X (5) | 859.4

X (© (6) 928.15

X0 (7) 1035.11
-2"(2)) ¢ 04926 1
-Z"(3)| | -1799.24 1
. ~z9(4)| | -2606.12 1
B 29 (5) | -3454.64 1
_zW(6)| | 4348415 1
_2W(7) ~5330.045 1

IR, bRl RS HEI P =(ab) . HEETHBTE. (BTB) .

648.31005
X (1)~b/a=10173.02022 . f:J5, MRAHATFEEIRZ A3/ A B FH S H B BER A
X" (k +1) =10173.02022¢ % _9485.680223 , itk B IE S5 1 5 Tl I -
[FIRE, XHAT RS I 2 o NI DA S S A R 2D 3%, T A4S #1) a = -0.11559 , b =1528.17155,
X* (1)~b/a=14833.77695 . [k, %40 LIEEIHE GM(L LB .
X" (k +1) =14833.77695¢ "% 11528.17155 , il ish ok J5 15 5 T o

3.4. BRPHERIE

GM(L, L) I A 75 25 FE A& A g FH DUR AR RO T . G0, A 7SS0 P AR R AN 2 AT S
Z L E %,

SUFETTEL, WA IR 2 E R N A S BSP AR R 2205 -0.00218531, FRifEZE S =
196.4726693, #rifEZE S, =0.069110463, J54 7 thE C = 0.000351756, /NMRZEMZE P =1, R, 115H#S
FIFE I 2 5 RN P A S 2 SO PR 229 0.000024, #rdfEZE S, 9 590.0358912, FrifkZ
S, 4 0.020095593, 54 Z 8 C v 0.000034, /MrZEMZFR P =1, 7% 2 "JLIFH C<0.35, P>0.95,
W L (L), TR, H 2 MER-a < 0.3, & LA DI ASR A KM T .
PREE S R EES L —8 WA 2. 14 3.

3.5. %f 2019 £~2023 FMEE AN A& X W3R

Wl 4 s, X 2019 4F~2023 NI N AR o, S8 & 0 H 5 AN DA B
B, WA 2 JE R A N DA S 5 AN A BB R B 4k 2R 2w R BEka S, JF B
2023 ST T BE N &4 25%LL T, Bl 24.68%. W% 3 F1%] 5,

AT - -0.06835 )
P-(4b) =(B"B) "BTY = ( ] . HIMAT#%: a=-0.06835, b=648.31005, 2 — 9485680223,
a

i

b

W ER

DOI: 10.12677/aam.2022.113125 1165 IR Esid


https://doi.org/10.12677/aam.2022.113125

HER

Table 2. Model accuracy level evaluation standard
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THAE FE JRSZELE C INRZEREE P
1 (R 75) <0.35 >0.95
2 J(EH) <05 >0.80
3 R (MimEHk) <0.65 >0.70
4 B(AEH) >0.65 <0.70
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Figure 2. Per capita personal health expenditure fitting effect
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Figure 3. Effectiveness of total per capital health expenses
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Table 3. People’s personal health expenditure and its total cost proportion of health expenses in 2019~2023
#* 3.2019~2023 FAHNMABEZERESDE R EALLETNE

Ay NI N TPATRHZH (o) N DA 3 FH S L (On) 57 tE 2 (%)
2019 1084.40 3636.91 29.82
2020 1161.10 4082.57 28.44
2021 1243.22 4582.84 27.13
2022 1331.16 5144.42 25.88
2023 1425.32 5774.81 24.68
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Figure 4. Per capita personal health expenditure and accounting map of Henan Province 2019~2023
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Figure 5. Per capita personal health expenditure and accounting map of Henan Province, 2012~2023
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