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Abstract; Objective To analyze the length of hospital stay and hospitalization costs of patients in Qingdao pilot
hospitals under the payment of China Healthcare Security Diagnosis Related Groups ( CHS-DRG), and to provide a
reference for evaluating the effectiveness of reasonable control over hospitalization duration and costs in medical
institutions. Methods The hospital case data of 803,331 patients from 17 CHS-DRG pilot hospitals in Qingdao in 2021

were collected. Propensity score matching was used to control for confounding factors. Changes in length of hospital stay
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and hospitalization costs at both the overall patient level and the Adjacent Diagnosis Related Groups ( ADRG) level
before and after the implementation of CHS-DRG payment were analyzed to evaluate its effectiveness. Results  After
propensity score matching, there was no statistically significant difference in the length of hospital stay at the overall
level before and after the implementation of CHS-DRG payment ( P=0.112). However, the median hospitalization costs
after implementation were significantly lower than before (7,063.79 yuan vs. 7,107.14 yuan, a decrease of 0.61%,
P<0.001). The median out-of-pocket expenses decreased even more markedly (1,933.46 yuan vs. 2,153.84 yuan, a
decrease of 10.23%, P<0.001). At the ADRG level, the median length of hospital stay and hospitalization costs for
patients in the respiratory infection/inflammation group were lower after the implementation of CHS-DRG payment
(P<0.05). Conclusion CHS-DRG payment significantly reduced both total hospitalization expenses and out-of-pocket
expenses for patients during the initial pilot phase in Qingdao. While it contributed to some reduction in length of
hospital stay, the overall effect was not statistically significant. Hospitals should enhance medical service efficiency and
optimize clinical pathways to facilitate the implementation and improvement of the CHS-DRG payment policy.
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Table 1 Baseline characteristics of patients before and after PSM at the overall level[ n( %) ,x+s ]
VE B i NS
FEAE STt FiT 4 St ) 41 SMD SCEHTZ St ) 41 SMD
(n=372559) (n=430772) (n=356 600) (n=356600)
R 52.44221.83 51.37+22.16 0.049 52.55+21.73 52.11+21.76 0.020
5 0.012 0.005
% 174 841(46.93) 204 650(47.50) 168 506(47.25) 167 537(46.98)
& 197 718(53.07) 226 122(52.50) 188 094(52.75) 189 063(53.02)
R 0.005 0.010
B 353 360(94.85) 409 068(94.96) 338 600(94.95) 339352(95.16)
HoAth 19 199(5.15) 21 704(5.04) 18 000(5.05) 17 248(4.84)
I 0.410 0.008
TEUS 315 254(84.62) 324 782(75.40) 301 559(84.57) 301 141(84.45)
E[iniy 57 305(15.38) 105 990(24.6) 55041(15.43) 55 459(15.55)
iR/ 0.044 0.017
A5 37910(10.18) 42 088(9.77) 36 131(10.13) 37 447(10.50)
AR 51972(13.95) 59 639(13.84) 47995(13.46) 48 974(13.73)
BB RN R 65 078(17.47) 69 202(16.06) 63200(17.72) 63 658(17.85)
HAt 217 599(58.40) 259 843(60.33) 209 274(58.69) 206 521(57.92)
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(n=372559) (n=430772) (n=356 600) (n=356600)

BE R 0.037 0.010
Z%Ilgz'ggﬁ 164 575(44.17) 184 728(42.88) 158 849(44.55) 158 493(44.45)
ﬁ;gagz&@ 104 377(28.02) 119 123(27.65) 98 998(27.76) 97 885(27.45)

FAth 103 607(27.81) 126 921(29.47) 98 753(27.69) 100 222(28.10)

ARt 0.092 0.013
=873 56 574(15.19) 74 427(17.28) 55149(15.47) 54742(15.35)
iz 313 839(84.24) 355 715(82.58) 300 664(84.31) 301 236(84.47)

HAth, 2146(0.58) 630(0.14) 787(0.22) 622(0.18)

ZETFAR 0.009 0.003
2 114 056(30.61) 133 592(31.01) 109 946(30.83) 109 460(30.70)

w 258 503(69.39) 297 180(68.98) 246 654(69.17) 247 140(69.30)

= BE 4 0.066 0.033
ft/ 68 167(18.30) 68 087(15.81) 57671(16.17) 62 028(17.39)
=% 304 392(81.70) 362 685(84.19) 298 929(83.83) 294 572(82.61)

R el 0.014 0.017
e St 328 884(88.28) 382239(88.73) 316 019(88.62) 314 114(88.09)

%ﬂiﬂ 43 675(11.72) 48 533(11.27) 40581(11.38) 42 486(11.91)
BRIV ARYE B bR (GB/T2261.4) #4743 28 H R THR 4343 K b 1% 3T o5 /N T 5% 43 K AT 635, 63N
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Table 2 Distribution of patients before and after PSM at the ADRG group level

ADRG 41 VERCHT (1) VERCS (1)
R S it Fif 2 St 4R R IR SRl
i ke A 9 FR 2 26 822 13133 13 689 23 166 11583 11583
PR G Ho A R ] 10 540 5320 5220 8 430 4215 4215
WP 72 Gk Y/ SR 20 10 482 4164 6318 7552 3776 3776
DB 12 701 5902 6799 11 024 5512 5512
BEREEHRA 4066 2211 1855 3232 1616 1616
HAb L R G2 B 6 867 3237 3630 5 800 2 900 2900
IR 8153 4417 3736 6736 3368 3368
ST IRA SR H At s 20 7789 3753 4036 6 304 3152 3152
g%iﬁ%ﬁ% HOALS3RT AL 7 628 3544 4084 5 400 2700 2700
A R Mg R AR T A 92 080 43 328 48 752 76 794 38397 38 397
22 RZ{KET CHS-DRG H#LHEIIEREENGE  ABEREREPAEALE, ZR BRI E L (P=
BT R &R B 2% A EL 3R 0.112) , B S0 2H 2 5 0 A3 Be 2% F vh (A 28 L 52
PSM i, SMAJZ T CHS-DRG {7} #%BUR Lt fs Mani4ifik 43.35 7o, B&IE 0.61% , 835 1 A AF 9k b

ZH FRCE TR B R A 5 9% FH % L ASE 3 FH b 0 4808
R FSLMERT4H (6 d vs. 5d,8533.4 JC vs. 8297.0 JC,
2752.0 JG vs. 2485.46 JL) , 2 F A G X (P<
0.001) ; PSM Ji5 , o AR )23 THT B 5 55 it Jis 41 5 55 it T

7B L S ET 4% 220.38 JC, FEIEIA 10.23% , 24 F
ALt 3E X (P<0.001) ; PSM Hij J& G4 2 MG &
fEBE R B AT BE T B TR IR 3,
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Table 3 Number of days and hospitalization costs of patients at the overall level before and after PSM[ M( P, ,P,5) ]

o PSM Hij
iz PrOEYIRYS e
SCit AT ZH S i Z P
fEBE R %/d 6.0(3.0,9.0) 5.0(3.0,8.0) —-24.269 <0.001
{EBE R A/ 0 8 533.4(5032.87,15 173.83) 8297.0(4 900.24,14 708.27) -13.138 <0.001
A A+ 2% FH /9T 2752.0(1200.0,6 250.0) 2 485.46(850.0,5 856.27) —40.808 <0.001
~ PSM &5
Feb — -
ST R STt JE 4 Z P
EBER %/ d 6.0(3.0,9.0) 6.0(3.0,9.0) -1.590 0.112
fEBEFEH/TT 7107.14(4 087.0,12 348.17) 7 063.79(3 875.6,12 300.1) -14.416 <0.001
A4 3/ T 2 153.84(622.44 ,4 866.44) 1933.46(325.99,4 674.9) -10.215 <0.001
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ADRG AE T CHS-DRG {1 H# LR EE

R EBT R B & fERT 2% FALL B

PSM Ji5 , CHS-DRG 1+ 2% B 3¢ 52 it )5 1k 4 1 Bt
P28 22 0 A 9% F8 20 5 PR IR R 0 IR G/ 0 2 AR
A B R B FEOR SEHERT (7 d vs. 6 d,
8dvs. 7d),ZRAGLII¥E X (P<0.05), Mk

%4 PSMJ5 ADRG Z1JZ i B & (EBE RENEOLL M(P,s, Prs) ]
Table 4 Number of days of patients in ADRG group after PSM[ M( P, ,P, ]

IR R A O 0 AL 5 AT iR A DG Y A iR
2R I B R B v A7 B IO St T 5 5 (E A
& HHE M 22 5 A g L (P<0.001) , HiAh
ADRG 4 B3R 52t i J5 B i AR B KB 7L 4E
7 X (P>0.05) , ADRG 41 )2 i 5 3% 15 B KA

THOTEILEE 4,

ADRG 41 fERE RE/d
SEHEHT SRt JE 41 Z P
gl i P HR 2 7.0(6.0,10.0) 7.0(5.0,9.0) -3.380 <0.001
P2 F g HoAh e FR 2 7.0(5.0,9.0) 6.0(4.0,9.0) -3.783 <0.001
- 2R SR/ 9 A1 8.0(6.0,11.0) 7.0(6.0,10.0)  -3.090 0.002
R4S 6.0(4.0,8.0) 6.0(4.0,8.0) -4.679 <0.001
BERKBHRA 5.0(3.0,7.0) 5.0(3.0,7.0) -1.314 0.189
HAw ARG i2 Wl 5.0(3.0,7.0) 5.0(3.0,6.0) -1.914 0.056
TS 7.0(5.0,9.0) 7.0(5.0,9.0) -1.734 0.083
S iRA S H A gl 4.0(3.0,5.0) 4.0(3.0,5.0) -5.238 <0.001
AR A R R A SRR T R B AR YT A 4.0(2.0,7.0) 4.0(3.0,7.0) -1.943 0.052
A A MR R Y HAIR YT A 2.0(1.0,5.0) 3.0(1.0,5.0) 0.246 0.806
PSM J5 ,CHS-DRG ff 2% By 3% S0 it J5 il A Be SChtiai 41, 2 R WA St 22 B L (P<0.05);

e M afe L A R AR A I R G/ AT A
T A G S A P SRR A SR T AN/ s A IR
I 4R A e 9% T 5 B0 T B St A, A
22 A G H AR SR A S 2 R AR
I 20 SR 2 it J 2 1 A B 2 T b s B T BOOR

WA, BER LB MR A AL R G2 W4l
W PR 95 4 B 55 40 iR A G 1Y) JEG At e RB 4 IBOR S it
MEBREMERFHES THRIT%E L (P>
0.05) ., ADRG 41 )z i & # f bt 2% H 1% & 1%

WS,

# 5 PSM )5 ADRG 42 M E B 9% TS L M( Pys , Pys) ]
Table 5 Hospitalization costs of patients in ADRG group after PSM[ M ( Py, P,5) ]

ADRG 41 _ fEBE 5% /T
SRt AT St ) 41 z P

g i A 9 R 2 7 843.09(5 548.99,11 467.14)  7639.67(5385.09,11325.54)  -3.777 0.001
P2 R G HoAh g e ] 6811.93(4 586.09,9 498.64) 6 869.96(4 512.92,9 428.66) 3.855 0.003
WP R BRIk G/ HERE 21 6716.08(3913.02,13 082.50) 6 167.12(3924.81,11 167.34)  -2.958  <0.001
DERAH 8 194.00(6065.59,11289.44)  7907.26(5747.55,10346.06)  —-4.404  <0.001
BERMEHRA 5134.36(3 379.56,7 445.25) 5048.56(3 538.68,7 717.65) -1.207 0.087
HAbH R G L Wi 7800.00(5004.94,11365.33)  7949.84(5318.31,11 645.04) 0.711 0.477
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ADRG 41 B 9% /ot

SRt A2 St ) 4 z P
W PRI A 7 468.80(5 637.74,9 629.25) 7146.67(5390.44,9092.12)  -1.867  0.062
St iRA S HAapg B 5191.32(2511.99,7 981.68) 4633.15(2 348.15,7 583.13) -1.677 0.094
Eﬁf%ﬁ% HORLSAR T AL 7 680.43(4 380.50,12 463.80) 7 105.00(4 006.82,11 732.08)  -3.826  <0.001
T AR Py R AR A 3753.34(1689.31,6 962.85) 3857.18(1842.87,6 974.09) 4221  <0.001

PSM Ji , 5 5 il S B B 28 4 I B W R AL 7
CHS-DRG A+ 9% BU5R S it 1if 5 55 it J W9 41 83 1 A
I HZER TG E X (P=0.216) 4}, HAth 9 4~
ADRG 4 B3R 527t J 28 5 1 A A 9% F 6 20
R TFEOR SR . AT 9% A48T B 58.09 I

£ 520.82 JUANE | FEIRTE 5.40% 2 32.76% 2 ], H:

L PR A g R A Y Y AR R B R
(32.76%) , 55 U Wz A ¢ 19 I Ath 52 55 41 I e A /)
(5.40%) , =7 B H G E X (P<0.001), W
%6,

%6 PSM 5% ADRG 41 CHS-DRG {1 8¢5 /5 15 82 FHZE L[ M( Py , Prg) |

Table 6 Changes in out-of-pocket expenses before and after CHS-DRG payment in each ADRG group after PSM[ M( P,s,P,;) ]

ADRG % — E'H%FH/FE‘
ST St R 241 z P

i e i 4 R 4 2562.01(1409.33,4752.25) 2240.83(892.07,3 804.00) -6.474  <0.001
P2 R G H Ay S 4] 2005.94(1092.05,3 204.71) 1 842.85(685.86,2 805.39) -3.256  <0.001
WP 2R BRIk G/ JE e 21 2289.25(1210.20,4 162.64) 2094.33(1248.79,3762.25) -3.649  <0.001
DB 2665.0(1609.35,4 833.00) 2417.89(1129.72,3 884.09) -5.332  <0.001
BERKBEHRA 1 616.46(793.90,2 599.82) 1 437.78(402.93,2 603.46) -1.236 0.216
HAbH R G LW 2 656.45(1 141.06,4991.00) 2451.49(623.81,4 702.50) -4367  <0.001
BEIR A 2239.57(961.87,3 602.5) 1974.01(512.32,3272.63) -6.378  <0.001
ST iRAA SC Ry oA 2 2] 1589.63(365.20,4 050.29) 1503.84(372.73,3 548.16) -4.560  <0.001
ﬁﬁﬁgﬁﬁﬂgﬂﬁmﬁ%ﬂ/ﬂ 1 788.36(459.64,4 095.4) 1267.54(236.65,3 599.17) -6.128  <0.001
ST AR M R I AR T A 1 007.83(205.74,2 446.55) 677.68(68.90,2 001.26) -7.280  <0.001

3o

FE DRG i 2% el 5 1 5 0 oF 98 45 2R R
DRG fF 9% v] LA 45 J6 A e KB HE R F
DRG {7} % S H F T LA AR B i fe B3R 7 X, Uk
DICRUAERE H T, A ST oK, DRG BN =
AT 0 B DA 08 57 R B P 35948 58 AR A7
25 ARBFSELE PSM J5 , CHS-DRG {7 2% B 5
XoF SR A [ RS 5 M AS P 8, AS [R) £ 6 B A
FEXF AL T CHS-DRG -} 2% 0 #A 34 FAIK 9.73% F-
BB R s 1 AT 5 K IEBE 2022
A 4 F-9 Y 4 BR T LA B AR I 1 e s 191 5
i FEA BRI AR T T AR B, A 5 A
EIRRE SR, X B R B A T S A
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