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Abstract

To evaluate the operational efficiency of medical and health services in the eastern part of China
from 2015 to 2019 and provide a reference for optimizing resource allocation and improving medi-
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cal and health services. Methods: The panel data of hospital input and output index were collected
from 11 provinces and cities in eastern China. SBM model was used to measure the efficiency of
medical and health services in eastern China. On this basis, Malmquist index model was used to
conduct a dynamic analysis of efficiency changes. Results: The average efficiency of medical and
health services in the eastern region was 0.951, showing a fluctuating rising trend, and only two
cities did not reach the effective production frontier. The average total factor production index of
medical and health services in the eastern region was 0.928, with an annual increase of 8.77%.
The mean values of technical progress change index, pure technical efficiency change index and
scale efficiency change index were 0.922, 1.011 and 0.998, respectively. Conclusions: The efficien-
cy of medical and health services in eastern China is generally at a high level, and some provinces
and cities have input redundancy. Therefore, technological innovation should be encouraged to
optimize the input structure of macro medical and health services resources.
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R REAF 9 N RATE WSR2 2 [ XA 2 R AR L 5e 4 71, N R RANIR B X AT R R e i
AT, B R B S E R A B ARG o 1P AE S R UK AR rh B R S e R e
P A A BT A A s T 0 ] A D e B, TR TS AN RO S o AR i T A A [l 2 [ 4] B R o
WHEPRST AR RA W g, (HREESET AR, FE R RAEFRPSERTE, mxr ARH @K
RSB RE R, BUTEYT AR R ANRET AL o FIE 2R Bt X A L A0BR A s B DX A I8 350 =R #) B U
SFAF, TR T B IR e QSRR BUFTRE SRR AN E B 2 (1 KT
e SRMAERRYT DAEGUR, A X minEET DAMRS BREAL, @RIRS. SHEMtSENAE
By BITHUARE A, SR Z IR TOMENLEIA 728 SR . AHT i T SBM-DEA HEALAN
Malmquist 4= 7 3873 FE H00S 3 A A X B2y 7 AR RS AT VRO, B BT iR R i, 1
oy M d5 SR 2% .

2. ERIKRIBESH&E
2.1, BiEKIR

WEFREACOR IR E R B X 48 L i3k 11 NSRRI, FEAIIALDY 2015 4£~2019 4, K RIS+ 4
(PEPAGIHFEE) DRBE TS EES, BB E5 8] 2015~2019 FHEZREH#IX 11 4
T AT AR 4

22. BIRAE

2.2.1. SBM-DEA {&#Y
B 0148 43 M (Data Envelopment Analysis, & /< DEA) T 1978 4F i1 35 [E %% Charnes. Cooper 1 Rhodes
[2]4H o A AL — P L T AV T P 2R MR RIEA, DA SE B WA A (1 040 o 2 it i 3 HE B AR BN 72
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AR, 36T 0 Bl v T AR I it H 0 5N 45 57 A (DMU Y 25 25 w790 10 P s 3 R, 3 T R 40 O 25
FRIRE SR A — 4L [R] vk 55 BT (DMUS) IR 208 o 32 ] DEA BT SEIEAN 5 B K B A e fRis, AT DARE
J iz HON FH T BURF AR AR T o (RS2 AR G0l DEA R BYTE JEAT R IN B B A7 70 A St [ 830, o 0 58 25 S
R PE S P2 AR M, AL ERIX — ), Tone $2H T SBM #E7Y[3], Kikast s & B9 F B br k30,
AT AR 47 i AR R A7 A A St AR B HA IS AR 2803 & e @, k4 T #4485 DEA-BCC il DEA-CCR BEAUAFAE [
PN H 11 £ 5 FOA2 ) PR32 8 5 R 11 D 25

2.2.2. Malmaquist 35 %t

4B A% (Total Factor Productivity, f#K% TFP)H Malmquist. S 7ERF 7E3H 2 AT 15 2 i, 28
FH BT X A P2 A B R A AR N L 2 R 06 R AT 25 LU AL, AT SE I AR P i A R B R R e 1
DUVPAT ) — R EE R AR AR N5 S I A B A R AR A, Fare S5[4] 1 1994 4E i f DEA J5i% 115 Malmquist
fa, HARATE TG T AR = R Aok e Ak vl AR T B e IS B AR e S IR, T DU G i S ke
BRI AE PR B R M, A RO BT S5 B A 7 i A TR AN ) 1T e DA A ) L A S v () B

2.3. IBHFRIEEN

TES YA SCERII R b, il B0 3R B AR X =97 PAE RS AR S EHT M H 1, #RsHk
T4E(2006) [5] B4 A(2010) [6]. FFIM(2011) [7]4: 52 AN KL (2012) [8]+ ¥ 4% (2014) [9]. # DU
%5(2014) [10] T &%5(2018) [1115FF =7 ARG T LR, BAMANTI W71 M1 =2 T g
TALEE 4 FERNTRAR AL 4 PP AEAR I B fe AR A R . AR ATERR A . AN, BT AD BAR
ARNGEL BT ANOBET DANMKRME . A DAERTH; FEHiEmE: 27 AR BEEASL K
fERZE. H ORISR RRm s (WK 1).

Table 1. Input-output indicators of medical and health services in eastern China
= 1. REMXETDE RSN L IER

[ | SetR AT o9
R LB AL . Bl A S AL
BB PAERLCT) Fr. FABEETT ALK,
ARHA BT ATARAR(A) Ei%gﬁﬁﬁumo
B b 7 A A
KA 5T ARGK) ERPHAEE 1000
NG
_— BT BB
" T 2 AELELRA
TR I B 5 2 ) T
PSTIN0:IN BIFT L T i A
— AT A) wﬁgfigfgﬁgﬁ&mkﬁ
72 - & K G HE R A 00
o PRI G P C6) FrEy
KR IR B 7% 7Kk R R M
e GET- 1710 ) o R x10000
3. R

3.1 FREBMEXEETT I A AR SR A RS ASAFE
HRHE SBM-DEA FERUAIASHR I T B2y AR AR 35 R VEAN SN 77 i Fia AR A &, AT MaxDEA Ultra8 %t
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PRI H 2015~2019 “EZR#HLIX 11 NE T RIBETT DA RS RCR (W5 2). Mg 2 mlH1, {E 2015~2019
SRR, ZRERHLIX 11 AN T BT RSSO AR Bl REAR B B AR B AT, LR R B 5 R K 8
WabFHEK . B 2009 4 (O FIRMEZ AR E L) BN G, frEEREET AR
FHESEIHASL, T AR X AR A PR E 4L 2 28 50 A R A% BB X, T SR T I o5 o e HE ) A R X ek
BB a3, SRR T A BasyT I BRI A AR AR T e T EUR I B AN S Y R T,
Tk PRI A B AL . SR s K, B R R T SEAT AN R BT B A R, 25
KTEBEITIRESH, Wil TR 2 @5tk &G, VIP@ELERENSEERMSE, BT
RIBAR R Be 3 B R, B0 SRR B B AR IR, (R E 2 T IR B R SR R T B o

BAAKTE, 2015~2019 4FE[A], ZREFHLX RIT AR S5 2R A 41E 1 0.922 731 0.951, #AAR/KT4
1, BARTE 2017 ERFEFT TR, (HER R I A IS . BT AR X 0 BT AR RS R AE
2015 T CAIEH] T 0.922 1 mEAKCE, MR EKIEH AR, A~ 3.15%. HILATIEH, KX
BT PA RS RIR NS B] T B R S A A, SHRNE. BFERBHILRED, MEHSEFIR
Ji&, GUER R — AR BT .

AN, BB Z M EBEST RS BRGSO B ZNE, 11 M8 ET RS SRR T 1A
WA JRAE BEE A A WWARE. R, REET, ] DUE HIX e T 1 BRI
PARRIRAC B BN, AR T AR WL ST PAIRS SR MIE N 0.958, EREE 1, (H
WA, BB AR IR R TRy R dbatli 10T IR TT A MRS B 5N
0.755 1 0.698, JRIAF] 0.8, XTI EA(2018) [12]MIWFF4s RAH—2, FIHET DA RS RS
I FH P D5 AT T A R T B A A DR B 3 1 oK 63

W42 2 Fios, bW 50T A MEST TA AT DEA MM TCRFPIRAS, FEE S AL 22 R s — &
ZPE . UL EX B AE T RN H O EHME, DU R T BN TR AR, AT
RUBEHE 1o MG B2 LS T 1

N2z 3 Fias, bW AN, ARG KA. A TAER S HEEARFREE AT N
BIMA PR, Hrh BANM TR LB ik 78.64%. T A M AR AN R SRABEME T4, H
HRALEL TR LU 51.92%, RIAH T TAE RIS AR E RGNS, RS, TAERARAR
BCE, MRE/KF, SNBSS 7T f it — B, DR s B R i % 3 . R4 K755 (2019) [13]/IHF 72
BN, AR T BT AR RER S 2A SR BN AT RE R IRIZE T, BT “AgRefise R @ ” mfi e
FEl s 8, BT & GLBUR X o 3L DA ) BE 2 ILE P Ky, B HAEAE B ZIXMR
e b A7 RG] 8 ] B —JAE RS B JE AT H FR AR G, 7R A T B — M A SR TR S R BT AR S A o
AR AR o dhAbh, TEERYT SRR A 77 TR B sk, ek S I 20 SR RN B TUAR B L. g IR
25 77 H AR FE B AR A 57 BB KIRS, NGRS WU 25 AT BRI B T 23 1]

Table 2. Measurement results of the efficiency of medical and health services in eastern China from 2015 to 2019

% 2.2015~2019 R B XETDERSIENEER

A 2015 2016 2017 2018 2019 B
Jbm 0.674 0.762 0.729 0.795 0.817 0.755
o 1.000 1.000 1.000 1.000 1.000 1.000
IR 1.000 1.000 1.000 1.000 1.000 1.000
tige] 1.000 1.000 1.000 1.000 1.000 1.000
b 1.000 1.000 1.000 1.000 1.000 1.000
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Continued
AN 1.000 1.000 1.000 1.000 1.000 1.000
L 0.623 0.662 0.734 0.712 0.759 0.698
7R 1.000 1.000 1.000 1.000 1.000 1.000
ifg 1.000 1.000 1.000 1.000 1.000 1.000
R 1.000 1.000 1.000 1.000 1.000 1.000
Wi 0.850 0.939 1.000 1.000 1.000 0.958
¥ 0.922 0.967 0.951 0.955 0.961 0.951
Table 3. Input redundancy of medical and health service efficiency in 2 ineffective provinces in 2019
7% 3. 2019 F 2 M WA R ET DERSUEMIBATKER
oy POE AR AR LA bk NI4T 4 3
B AR Abw AR LAY AR TALMG LA TAKH%
Jbst 0324 -4550.06  —78.64 -5.38 —74.45 -0.72 -13.80  —3568.981529  —44.39
F 0415 0.00 0.00 -0.85 -13.60 -2.46  -51.92 0 0.00
P 0220 —2275.03 -39.32 -3.11 —44.03 -1.59 -39.76 —1784.49 —-22.20

3.2. REMRXET DERSBERIDSHH

X AR b X R T IR 55 R R BE S — PR S b, it — D BROR AR M DX Ry T AR IR 55 Ak i
HABAES, AR T 2015~2019 3t 4 SAR TR, 1A B3 A 7 R AR B FR BB A R o i
RIAMHIX BRIT AR RS B IEh A . 2 4 Bon T84~ 1% X I it e AR 45 A 7= R IR AR AL i 35 DA K
Malmaquist & %073 il IR it -

MG R BEARR T, AT AR BB X R 7 T AR R 2% (5 3N RO 2 3L 4 ETHIRAS . Hde 4 w]
B, AR IX BT TAE RSS9 Malmquist 5508 1, FI{E 8 0.928, EH) BT 1.9%, FHh 2016~2017
SEIR B A 0.995, 2 JEA BT R . {HJRAE 2018~2019 4F[H)45 /NI B () [t , FL4F ) 3R 2 B3

Table 4. Malmquist index and decomposition of medical and health services in eastern China from 2015 to 2019

% 4. 2015~2019 F &R i X E T T4 AR EHI Malmquist $5 3R E o IR R

P 9ITE] (4F)

CROETORRA RPN ARRRAED)  MRACRA S

Malmquist 5%k

Bt # 25 #
2015~2016 0.930 0.825 1.045 1.010 0.867
2016~2017 0.928 1.002 0.990 1.003 0.995
2017~2018 0.923 0.911 1.003 0.991 0.907
2018~2019 0.920 0.948 1.005 0.990 0.943
YA 0.925 0.922 1.011 0.998 0.928

CRE PR AR HOE LIS v AR T EE, AT 2 I A IS 8 KP AR R R R I PP
KT, AL EHARGEET 1w, RIS ARG BT P A SRR 2 f T
AN EHEACFIE BRI . HE 2 EERA R TR, AR R L X 25 A AR R AR sh Fe B 1 A
0.925, fiIEfHAE] 0.930, B4k 2 HEE TGS, SRS TR E R H X A2 B AR A H5e ) f LA
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HURE B K 07 TS A BRI T 25 ]

BRI B2 a5 T B TR P AR AR SRR, AT DU SO A BR8N B R A AT 7= A i
MTETEZR, WRHEGED . PLHIENE . TGS WAL R, B EEA A, 2015~2019 BEST 1
AR SS HEFE HAR AR LA (EAE 0.825~1.002 2 [E1 5, H 4 ANESHAX TN 0.922, X ULBALE AT bs
A ZVPAL T, 2015~2019 4F () w5 e 55 A= P rh B R 20 AR A B 3 B # . 2016~2017 42 A1 2018~2019
4, LTI 2 50N 21.45%H1 4.06%, [F]H] Malmauist 355075 PIAE S 51 T 14.76%1 3.97%, P& HI
A RIEFEPIRAS, BB BT B AR AR By 2 i R IR 55 A2 e AR AR ) E LR R

ABAR AL FFRBOR AR BT TAEAT AT R FH R 92U, kI Ak 217 e KA B B N B s
I E ). 4 P IME N 1.011, HHMNBMERE, HIEKHRIRBRT 1, REXIE A ET
FORACE SR RA Fitm, RN AR R B EGE KAE— e fE 8 b T AR A= iR 4
. Ukl an, R ETIA BRI AL 7, SHEOBRNRE, o DU A 2R 1
.

R 2R AR B AR KO T PP e S B o0 1 A P AR AR A 1 0, BHE 4 AT SN 8 AR K 35018 9 0.998, iX
Tt B 2R 0 [X 2 7 A ATLAL) S AR R o (0 RS 2 A7 7E — 8 M 22, JR I MR 3R AR 2 PR 4 4k 2 B
B R RSB T LUE X R 2 2R K& . mT IRE 2GS T i BEAE R E 1
TEGRAS T — MR, (HE T HSCH @R TIHREM B, MER R EE, RARERET
PRSI Z [AFEER R R, BEEIT TANMM R EBNENR, 75 Hi2T7 6 AT 7 7E

.
4. 7Fig
4.1, REMXETDERSUERBELTEREKE

Ry by 45 AR W R Bt X Ry AR R 95 R Bk B, $9ME 9 0.951, B3 ETHESS. dhikrl i,
Wt B I i A R v R B R PR, ARER M X BT AR AR S IO BENAE AT n, - 45 K2
e i BT IR 55 AR B B 1 AR RS T A e UK SRT, 26T DEA 72 HrBISE R, ADEAREINE
REER T BT IR B O A TR, MR IFACERILZ I XK, XEE TN
PR ERT BE IR F AR B AT DAL ) AT

Pa o e R A, LR X BRTT BRI P AR AR T H A AR B A T A B, X S R TSR
W FEAE R — 2, A 3 B A 5T s v 9 A7 A KR B 7 B0, TR L #RTh A% O
X, #ffARENRE. tahiE. EBKN=2 ZRER, MMBUEET PA RS KT RYEELF. £
PRSI RIS FE B RIEOLT, W REAAAE KR R A PR EE Be (5 T SR AUl BT AR SS, T3
B Ry DA .. REER. FEMETALNEFENRBEARGR R AFHA, BT REE R
Ao RIS (2016) [LA1HIWTFERT A, BEAE A ARG AT 3 e, Ml 0 2 J2 BT R SRS /N
KEBEFEEIL G, 8RBT PA SR AR 9%, 20wt ZRA&AN By RAENURARYE B 5 € A 8
AR A TOHENLE, 5155 REEAERS TR S5 K T U0, ATBE e B2 AR 55 SR F I 23 [15]
4.2. BEHRAR G FHERNET DERSZHERA

MBCRBCRAZZ R R AR ) Ea] DR, BORBED HR 80 4 23 A 7 Ha MO 3h (52 5 0 2 25
[16]. [AITM, 24 ele b i BoRBeR, sl EE e e B Ae D BARAL, BT & 3 B 7 R 55 ATk Y
NS AL 1 2, 7E 78 70 R B S 95 N G BB R (R it HEAT B A BRANR 22 DS

[ RS 5 e 22 T 2020 4F 4 AW 1 BT AT LR T8 B AL A i i AR AT, AR X (4
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SR AR HOR K AR T E b, B kR “ HEAM+” BT R s17]. “H
BRI+ R T 2 frl i g B AR T 65 L m R BT RS YT (5 B & 5k g5 Re
BRE, RAHEES TG ROV R EST RS [18]. HEMEAIRT “ LR+ B EEITA S, —
T2 {4 22 TTAL RIS L 3 9 B R T BT A R ORI A RE 75 EEQUH R BB T B G AR B A4 5 AL
MR E R TS R AT RP S A R [19]. 73— T7 i, R B se W atle | s fE Bor 6 i, T HEE
B BRI S U F I SEBL, 2R A X R I AR 1A S SRR B ) 73 Y S i B IR SR B A

43. U ERETBERFZHFEHBNGH

AR BRI IX 285 A R A AL TR R, NIV R, 0 R B 55 7 SR B A B . A
R b X A 2 B A (R [ B ASAE B 7 T A AU R N8 B2 9T AR K SRR AR B R T BUR B TR
PRITH 50 T A U BB 5 AR A b T Fe i G B A o 18 (I ISR G 25 S 1 e, AR B T 2
MIBEAIR [ 3 AU, TR CAEBURNRIT, 73278 1 3 B REIR 55 7 b B2 il 15 2R PG B J=) 1T [20] -

B8 T A AR 55 BN REIEAT A BRI AR H1, — 7 ™ R il R 5 27, BRI B2 A it R I B U
BEANTT Sy 53— 70, T AR G PR3 90 B U5 0 PR Bt OR B 22 RPN DR ISR 9%, AT i v 7 T2 AR iR 55 O 2L
o “YEREE 20307 R R LU A2 AR RS IR, R EORPTA W AR RS T TR
TG AT RS, KA O RN, SRR BT AR IR ST A AR

SE 3k
[1] =i @R EE ST A DA SR IR R R R FIE I 5 [J/OL]. B 4T, 1-11.
http://kns.cnki.net/kcms/detail/21.1012.C.20221101.0920.002.html, 2022-11-10.

[2] Charnes, A., Cooper, W.W. and Rhodes, E. (1978) Measuring the Efficiency of Decision Making Units. European
Journal of Operational Research, 2, 429-444. https://doi.org/10.1016/0377-2217(78)90138-8

[3] Tone, K. (2001) A Slacks-Based Measure of Efficiency in Data Envelopment Analysis. European Journal of Opera-
tional Research, 130, 498-509. https://doi.org/10.1016/S0377-2217(99)00407-5

[4] Fare, R., Grosskopf, S., Norris, M. (1994) Productivity Growth, Technical Progress, and Efficiency Change in Indu-
strialized Countries. American Economic Review, 84, 1040-1044.

[5] kT, BH¥REN, A RTiE. A DEA J7vkR VT Hh E 25 X A FE A = RCR D], ZFFITE AL, 2006(7): 92-105.
[6] Hfifely, M. HOTBUR TLA S H AR B i (R 3R SRR o —— LA [ 31 A48 4 TR 25040 S Ak 4 1
DEA-Tobit 73-#7[J]. WMt %L, 2010, 36(5): 4-15+39.

[71  EFW, X5, wp B 75 A 3 T G BRI L ——25F DEA-Malmquist F850HISEIE W1 [1]. &4,
2011(6): 136-140.

[8] 4:2R%, Ruz. FEoiE & FHREA L EST DA HEHi——H T DEA 1 Mulmquist 2E 7= 284851 (19 SLE
[3]. WA EHE ST, 2012(9): 54-60.

[01 EEHK, xIniie, FHEML o E A g AL BT AR S AR B A VRN A 58 —— 56 T = 25 T AR Aol el 5 00 A [3].
BN 22 K 5 544, 2014(1): 89-97.

[10] EFEDUSF, k¥, WAL, 2504, SOUUE, M0, 2eih. HEEERi R DEA BT KSR Higtn o). &
B PAE ST AL, 2014, 7(10): 40-45.

[11] T#%, 288, W/kiE. FRE BRIT RSS Bhas 45 4 55 ORI 5T —— 3 T-48 ZR I B 840 1) SIIE 43 4 (2010-2016) [J]. 24
HATETEIE, 2018, 11(6): 51-67+210.

[12] HAEAR. 77 EST BA ARSI R XN ZE R[], R4 1F#E, 2018, 36(5): 150-158.

[13] #EiE, BH, &AR, Eih, #EM, RR, )75, TSI, BR#E 2011-2016 FAbmH A3t AN
BRI BT[] o E EAEZHF, 2019, 38(1): 38-41.

[14] Wbk, 2B 302 7 SR AR e & R R R 5 BOdE 0], 455304, 2016(9): 57-68.

[15] #=9%5, MEAiA. FRE ERT A BRI BRI SRUEL]. givt 5 k3R, 2021, 37(13): 80-83.

DOI: 10.12677/aam.2022.1111864 8169 I3RS


https://doi.org/10.12677/aam.2022.1111864
http://kns.cnki.net/kcms/detail/21.1012.C.20221101.0920.002.html
https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.1016/S0377-2217(99)00407-5

FHER

[16]

[17]
(18]
[19]

[20]

https://doi.org/10.13546/j.cnki.tjyjc.2021.13.018

sk, 228 % T DEA-Malmquist $RE(H = B8 B RER & BRI T BN [I]. BB 542, 2020, 33(9):
81-86+115.

JEAE R CHECM R RIBUIR . WS kRS AAD]. ARiBE, 2021(22): 88-91.

B, “EEM+ 5] 0T BT BT R R IRTI]. AN RiIs- SR, 2017(24): 24-31.

XA B LI 5 7 R (RIS IR 55 B STyt SR MT —— 3V C BB 2 T & Bk (G T) ) 5 =4 SCAF).
PR KR (SRR, 2022, 48(2): 37-48. https://doi.org/10.13718/j.cnki.xdsk.2022.02.004

SRAEMS. BT DAMBUR NS B Z G B RN —F BT uURU b e (JuE) FIfkel]. &6
SEEHFS, 2019(12): 3-14.

DOI: 10.12677/aam.2022.1111864 8170 I3RS


https://doi.org/10.12677/aam.2022.1111864
https://doi.org/10.13546/j.cnki.tjyjc.2021.13.018
https://doi.org/10.13718/j.cnki.xdsk.2022.02.004

	我国东部地区医疗卫生服务效率测度及动态分析
	摘  要
	关键词
	Measuring the Efficiency of Medical and Health Service Efficiency in Eastern China and Dynamic Analysis
	Abstract
	Keywords
	1. 引言
	2. 资料来源与方法
	2.1. 数据来源
	2.2. 研究方法
	2.2.1. SBM-DEA模型
	2.2.2. Malmquist指数

	2.3. 指标选取

	3. 结果
	3.1. 东部地区医疗卫生服务效率的静态特征
	3.2. 东部地区医疗卫生服务效率动态分析

	4. 讨论
	4.1. 东部地区医疗卫生服务效率总体处于较高水平
	4.2. 鼓励技术创新推动医疗卫生服务效率的提升
	4.3. 优化宏观医疗卫生服务资源投入结构

	参考文献

