Advances in Applied Mathematics BIF #2433 &, 2022, 11(4), 2031-2038 Hans X
Published Online April 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.114220

ffE FARBE(ERFEANREXEKR
ST ST A

WOM, RAEME, MFEw, By
EH#E TR RS:, L
Wik H B3 202243241 AT HBI: 20224E4 18 H: KA H#l: 202244126 H

wm B

HiN: =R HE TR ERE T AR S E RS A ME R RSN RZES, AE SR
RH, BEREEELFAERESERN. FiE: WE2014~20184F3E = F B ERHE B A BT iR yT
713651 T AR BE AR R AR, BRAKGRBRMEHRSIERMITERTON. &8 O B
FARBE GRS PR AKEEES; @ ARBHIREKRATE R, KEEN0.9853, KEKFHALE —;
© MEFAREELER R SENRFIEN60.4%, HRBFNLEHRINTIMER K. 4ib: HGhLSHR
MEMMER R AR EERE; MAESHERERA, AN EFTHNEENE. SSFRUETR
FHEE.

Xiid

Fige, EBEERA, BMER, ST

Grey Correlation and Structural Variation
Analysis of Hospitalization Costs of Patients
Undergoing Lung Cancer Surgery

Chan Hu", Jiani Wu, Qinqing Xie, Mengqi Duan

Shanghai University of Engineering Science, Shanghai

Received: Mar. 24", 2022; accepted: Apr. 18", 2022; published: Apr. 26", 2022

Abstract
Objective: To analyze the influencing factors and structural trends of the total hospitalization cost
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of lung cancer patients in a third grade tumor hospital, and to provide reference for effectively
controlling the hospitalization cost and reducing the economic burden of lung cancer patients.
Methods: The data of hospitalization costs of 7136 patients with lung cancer surgery in a third
grade cancer hospital from 2014 to 2018 were collected and analyzed by grey correlation and
structural variation methods. Results: 1) The total hospitalization cost of lung cancer patients in-
creased firstly and then decreased; 2) The correlation coefficient of drug cost is large, the correla-
tion degree is 0.9853, and the correlation rank is the first; 3) The total structural variation of lung
cancer operation cost was 60.4%, and the contribution rate of drug cost was the largest. Conclu-
sion: The cost of medicine and diagnosis is still the main item affecting the hospitalization cost. We
should control the total hospitalization cost reasonably, strengthen the supervision of medical
market, and continue to deepen the reform of medical service price.
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2.2.2. BRI ENE S
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3. &R
31 BE—WRER

R 7136 B B E AT IRA(E 1), BE EER 56~70 B EHENRE, 4 53.39%. BE ABIRELL
1~7 BONE, HE 93.68%. AT 27 A LAARER T EE{ 83, (HE 68.26%. HE Ik RECH 20.99
K, BEERRECN1H, mEARRECN 174 K 8% 1 R TFRBITEERZ, S 31.31%.

Table 1. Basic information of patients undergoing lung cancer surgery

® 1 MEFABEELER

HiH s T4 B EE (%)
NV (V9]
1~7 6885 93.68
8~14 187 2.62
15~21 44 0.62
22~28 16 0.22

>28 4 0.06
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Continued

£+ 277 30

IR T AR 4871 68.26

s R AR 941 13.19

R G R R 210 2.94
E=k 718 10.06
HoAth 396 5.55
(D)

55 % LA R 2150 30.13
56~70 3810 53.39
71~85 1152 16.14
86~100 24 0.34

R REL(R)
0~7 788 11.04
8~14 2247 31.49
15~21 2088 29.26
22~28 742 10.40
>28 1271 17.81
FARE

1 2234 31.31
2 1155 16.19
3 1976 27.69
4 1770 24.81

3.2. {ERtEBRIaRER

7T LA 2014~2018 458 = H iR BB B Jifides - AR B85 A3 B 2 AT 70 W (32 2), iR B
W R T ks, M 2014 41 35,212.09 JG R[4 % 30,348.85 Ji; Zjhh 3. FEM BHAISW BB 2R A
HH IR B R LG LY Bl 24 it SR TE 8 9% FH HP A4 B EH 2014 4111 45.49% 1 4 45 2018 411 18.53%,
FEAL B AE 23R R O AG BEH 2014 4R 13.13% 17K % 2018 4E 1] 28.19%, 12 i 9 75 &1 9% FH AR i R4 il i 2014
HEM) 16.76% Lk & 2018 4 (1) 26.21%. B4, 1EAEZH A —AN 5 AR RT3, M 2014 JF4h
AR %, T 2018 ik 3672.22 Tt
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Table 2. Details and composition of hospitalization expenses for lung cancer patients from 2014 to 2018
= 2.2014~2018 fF Rz B E (X 2 AR KA Ak

2014 2015 2016 2017 2018

A
3

NEIB ) Mapte A9 kbt A3 Mkt AX2e Maptt A93RH Rmktt

SEEIT RS % 243021 6.90% 265054 6.91% 3280.91 9.25% 3479.75 10.86% 3506.04 11.55%

>

2 W3k 5901.32 16.76% 6439.35 16.79% 7108.62 20.05% 7506.87 23.43% 7955.94 26.21%

-

N

MED N 5397.26 15.33% 4606.23 12.01% 4499.63 12.67% 3779.22 11.79% 3672.22 12.10%

HEE 12.49 0.04% 11.14  0.03% 17.10 0.05% 10.89 0.03% 8.49 0.03%

2y B 16,018.74 45.49% 17,857.51 46.56% 12,541.13 35.36% 8262.92 25.80% 5621.87 18.53%

LRGBS

] 64479 1.83% 83212 217% 413.05 1.16% 1169.49 3.65% 699.53 2.30%

FEM T 4626.71 13.13% 5685.51 14.82% 7290.58 20.55% 7579.80 23.67% 8554.19 28.19%

FoAth 2 H 180.75 0.52%  268.84 0.71% 31783 0.91% 24519 0.77%  330.57 1.09%

it 35,212.09 100% 38,351.24 100% 35,468.85 100% 32,034.13 100% 30,348.85 100%

3.3. {Efeis S ARSNGB R A0 A% € B FE 4T

AR ORI T, £ 2014~2017 SEREM LT S FT RO 2R b, 20 SR ORI R B0 ok, 0 1.
2018 FEAEM AR AREON 1o IFEFRICREE/NN AR R %% AR S FUAUM BRG] b 2%, BEARYERF
£ 0.85 LU (4 3). Brubz b, Szmifiiie T A G (R B 3% ARl i R R HEAE T = LR U 2 3
LW 3 LURFER 3R (2 4)

Table 3. Association coefficients of hospitalization costs for lung cancer surgery patients from 2014 to 2018
F 3.2014~2018 FEMEF AR BEERAOXKEY

e SR e wrm ommw mee SUAEE s e
2014 0.7303 0.7843 0.7755 0.6968 1.0000 0.7053 0.7636 0.6991
2015 0.7229 0.7765 0.7496 0.6897 1.0000 0.6997 0.7652 0.6928
2016 0.8145 0.8821 0.8349 0.7645 1.0000 0.7702 0.8856 0.7688
2017 0.8927 0.9814 0.8987 0.8282 1.0000 0.8487 0.9831 0.8323
2018 0.8798 0.9841 0.8833 0.8122 0.9265 0.8247 1.0000 0.8180
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Table 4. Correlation degree and order of hospitalization expenses of patients

undergoing lung cancer surgery from 2014 to 2018

3% 4.2014~2018 FEREF AR B EZERBZRA N XBEE R XBEF

KELT THIH RIRFE
1 2yl 0.9853
2 1231k 0.8817
3 FEbt 2 0.8795
4 VBIT R 0.8284
5 CRERIT RS B 0.8080
6 MILYBRA I S ) ot B 0.7697
7 HoAth 2 H 0.7622
8 RS 2 0.7583

34. (FREEAEWERZENGEHTINE ST
Rk b, 2014~2018 SERIGEMAR SN E A 60.4%, EHBFEE N 12.08%, HAr, 2015~2016 FEH45H)

BHERA, N 24.42%. [H)F
TR R Ae s, R RN AN, AR, W 5.

= FAN
’ é/]'i{:l\

CRy7 AR 55 % . 12Wi ot FEM BREINIERALS), 25Tt H 2016 i

HH7¢ 6 AJ 1, YRYT 9%) 2014~2015 “E 45 MRS DTk R i K, N 49.85%; 2015~2017 H-24 5 9% 11
DI B K, 2015~2016 SEA1 2017~2018 FFEM 9 I DTHR A AE 245 5 9 2 J5, 2016~2017 512 I 2% 1) Da ik 2

E%%%ZEO ,‘é\’fZ'S_J:, 2014"'2018 EE’ éj‘jﬁ%%\ %*ﬁ%\ i«é/\ﬂéﬁ%

22 N\
. G5B

TARBHEALL SR SR EEEEK, 4 F R TTiFR L] 92.91%.

BEIT S5 B2 5 AR 1R 5] Al

Table 5. Structural changes and degrees of hospitalization costs of patients undergoing lung cancer surgery during

2014~2018 %

5% 5.2014~2018 FEMEFAREZFREBANLEHTHERTNEY

s E I )
FE g TR R
BT wwim wrn omstn sman UOOE e s
2014~2015 0.01 0.03 -3.32 -0.01 1.07 1.69 0.19 6.66
2015~2016 2.34 3.26 0.66 0.02 -11.20 5.73 0.2 24.42
2016~2017 1.61 3.38 —-0.88 -0.02 -9.56 3.12 -0.14 21.20
2017~2018 0.69 2.78 0.31 0.00 —7.27 452 0.32 17.24
2014~2018 4.65 9.45 -3.23 -0.01 —26.96 15.06 0.57 60.40
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Table 6. Contribution rate of changes in hospitalization cost structure of patients undergoing lung cancer surgery from 2016
t0 2018 %
5z 6. 2016~2018 F it F AR BE (TR A EMT AT

e POET wwmw owrw o mem mew ST e swewm s
2014~2015 0.15 0.45 49.85 0.15 16.06 5.11 25.38 2.85 100.00
2015~2016 9.58 13.35 2.70 0.08 45.86 4.14 23.47 0.82 100.00
2016~2017 7.59 15.94 4.15 0.09 45.10 11.75 14.72 0.66 100.00
2017~2018 4.00 16.13 1.79 0.00 42.17 7.83 26.22 1.86 100.00
2014~2018 7.70 15.65 5.35 0.02 44.63 0.78 24.93 0.94 100.00

4. Wi

4.1 EHIREFREENERSHZA

MEZGiH RGeiaran, 2018 SE3RE & R A AT SCREYN N 2.82 J3T[5], EAXBFFH, 2018
A il R B AP AR B S 2 T O 30,348.85 JT. AT, il TR B BOMERE S B TN R 2 BB E G K
THRMZGE . W T ARG H KA AT A 1, B8 B2 56~70 5 124 NI, BEE i
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fE. Behh, DHREIR, BEABIRELL 1~7 YO T, PIERRECN 20.99 K, KA RECH 174 K,
A B 2 P 5 3 B B0 Bk o6 LS A B R BUSIE AR R [6], BRIbE,  BEe i ST I R B A2, 3R iR A
R, AR EEERRE, EIRREREE R,

4.2. EEWERSSTAMM

ASHIT T T il A B 24 i B A AR B S 2 b S B ROR, SRR T 35.2%, 5 E T
TR 2 AR LL, 5 HOACTARIE[7] 245 & R BRAEAEVR T 250 0 A% i et S 2 WL R 4k, th AT g 5 BT
PE SR e SRR AN £ B 25 A BE2 7 ST A 5K[8] e Ak, — D7 R ZE N R 55 N SY T2 Jini
X ALTT SIS, RN SRR IS & BF TR KF0R0L S RREE LTI T T %, B
RAERE R B, 55— T, By 7 ORI 1T S0R B 2 UM 29NN TEAR 29 H =%, SRt B35 22 5 gt

MIRE SRR I A5 RRT S BR 1 25 5 SR e & 2 F RO i B35 Ab 12 W7 B MRFER 3% A3 g 2
WA ERZELM. WEZE. RCWET R HERAE S W R E 20730, 2 BF 2 W it
FEFPAEAE S AEAN AR Bt 2 R R G 25 22 DB AE R PR B EAT 2 AN A o [RLIE, bR i = R e =
SRR TG fedt T STt =55 0 sUHEE = R Be By A B A R BN St LA, i &,
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