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Construction of a three—stage TOPSIS-RSR-Markov chain model and its
application in evaluating the service capacity of public traditional Chinese

medicine hospitals in Shanxi Province
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Abstract: Objective To construct a TOPSIS-RSR—Markov chain model to comprehensively evaluate the current situation of
traditional Chinese medicine service ability in Shanxi Province and predict the dynamic evolution trend. Methods Based on
the data of public traditional Chinese medicine hospitals in 11 prefecture—level cities in Shanxi Province from 2021 to 2023,
an evaluation system containing two first—class and ten second—class indicators was constructed. TOPSIS method and RSR
method were used to rank the ability, and Markov model was used to predict the change trend from 2024 to 2025. Results
TOPSIS showed that Yuncheng (C=0.88), Jinzhong (C=0.75), Taiyuan (C=0.75) ranked the top three, and Shuozhou (C=0.10)
ranked the bottom. The RSR method ranked Taiyuan (RSR=0.818) and Changzhi (RSR=0.75) in the highest grade. The two
methods were moderately consistent (Spearman r=0.56). Markov prediction showed that the short—term capacity differentiation, the
head agglomeration effect was enhanced, and some low— and medium—-level cities were at risk of being downgraded. The
proportion of low—level cities was stable at 25%. Sensitivity analysis confirmed that the core conclusions were robust,
optimistic and structural optimization scenarios could increase the proportion of high-level cities, and pessimistic scenarios
exacerbated the Matthew effect. Conclusion The service ability of traditional Chinese medicine in Shanxi Province is
characterized by “dynamic evolution in gradient differentiation”. It is necessary to implement the differentiation strategy of
“leading by the head city —breakthrough by the central city—bottom out by the tail city” to accelerate the development of
traditional Chinese medicine in Shanxi Province.
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Table 1 Evaluation index system for traditional Chinese medicine (TCM) service capacity of TCM hospitals in prefecture—level cities of

Shanxi Province
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Table 2 Comparison of TCM service capacity of all public TCM hospitals in prefecture-level cities of Shanxi Province from 2021 to 2023

(average)
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X,(%) X,(A) X;(7K) X,(N) Xs(N) Xe(4) X:(%) X5(%) Xo(¥K) X,o(#K)
pN 12 0.179 1.057 0.047 6.667 2 76.070 69.517 0.024 0.603
pNEili 9 0.075 0.526 0.040 0.000 0 66.670 70.373 0.005 0.337
M T 7 0.063 1.141 0.036 0.000 0 47.617 38.097 0.053 0.430
Pl 16 0.078 0.909 0.050 0.000 0 57.477 34.803 0.013 0.258
282030 14 0.084 0.739 0.107 0.000 0 62.857 37.300 0.014 0.285
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ITE4 -8 11 0.107 0.875 0.046 0.606 0.364 68.807 52.881 0.020 0.406
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J1HAZ(TOPSIS ) JPE5 R (RSR %)
Table 3 Comparison of TCM service capacity among public TCM Table 4 Ranking results of TCM service capacity of TCM
hospitals across prefecture—level cities in Shanxi Province (TOPSIS hospitals in prefecture—level cities of Shanxi Province
method) (RSR method)
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Table 5 Final integration and grading results of TCM service capacity of cities in prefecture—level cities of Shanxi Province
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Table 6 Probabilistic sensitivity analysis results of state transition matrix

Sy AT FARES B SR 2025 4L/ B ACE LU (%) KIFRES M (%) FELGE
X 3af 2 B s 4 [ A, 1 7K
Al 5 FLT SOk 5 BEOR B e 24.3/32.9 25.0% :37.5% :37.5%

W = TS BUOR 3 E SRTRERY
S HCSETHAY +10% 108383 20.0% 30.0% 50,091 R TR, KR EU%
N HAL {E,Eﬂ(qug%ﬂ"'f ~10% : - R ﬁiﬁ%ﬂ(qz‘o
— TR TRERY +10% 20.0/27.3 33300 44445 2295 RO I, s K3k T
o B TRERS +10% e A PR
L RIALE FIT A 5% 21.6/35.8 21.4% :35.7% :42.9% S+ BB R
- o (KT +5% o T R TR T
3 i i 1Ak, 29 25% 3k TR B 45E BR ZEAR KRS i

31 REBARAHKEL FHEAN KRGS
TOPSIS #: \RSR 1 2 Spearman #0520 iEAG 1L 76
BEZRSRE T, BRKIEAY i SIEm kR, 5
REAEMF T A e — 2, S5 R R, 28 T E 2RSS
B IR A Ak BH S, 9 U A et R T R DC B, X4
KRS Jr i ST AR R R TR IR B SR
N o TOPSIS ¥EHE I B R JFOR A, He
TENAE R RAA S RS A ., e T %
VEA Jo 5 15 G5 28 5 s Ja B S B RSR. k58 Ak 1k 1)
W, B A D A 3 T 80 g i e A 9 3 A
Ty v v S5 b B AR KR, o™ ik S M X 7 N B 254 5
BHIFRE 1 AR | BRI ARG, ™ 2 B YR e A A%
SOOMERT, PR T I HE R R IE ARG (7=0.564 ) , $& 14K
S —2 (R EAEAR A /N(11) & TOPSIS 3 T 44 {H
1 5 ELAMZE UM, RSR 3 Bk vk S 359 42 57 Jo Al o 7™
RS 5 AR R G B . R I
Wt s 2 2B , 8 XU T 25 A AN k45
W, X P R A K ST 3 T SR BB o M SR, X 3k
TR AFINTHE bR 2548, St R B ILIE + 4 AR i
FAPRE TS T T PIBOR .

382 L RTRETMMALT “ZEELE BLAF
A ERE AR EAY TOPSIS-RSR-Z/K A K
= B BT STEE T S TEAS I SR T 4 7 ik
Fe 020 SR ] SR AR R ) A G T Y
BIASFERSUEAT T T . 2024—2025 4 J A 700 45 S
FeW] A TCHN IR I 2100, 070 Bl 55 A IC L
AR CAA M 30 B SR T DA77 i — 25 [
B XU, B W U T B Y S ARG AT RE S AT P
T R IREAS A I 8 7R, 3T i) X ek 2 B v

LR K ST AR I — A R R AR RE B XU 4
FY7 o k2 R e I A XA S T A= B R A Y
RAPEHAI LS T )5k 22 AR B Z S5~
FIFm AL A N 72 B
3.3 BEBMEGSHT A £ FACBOR TR T SRR
HPETHRMET RN ECE S M E, AT T2
TR UM SRR AR 5T, i i Ak
K30 T TRl , RT8EI pe ZK P Ti Lef]
TH2E 50%, 5 E DU T P BE 24 K LRI ) “ iy
K™ FRRAREIIE , RSO AL ] A BB B0 T TTAY
AR BT, 2 P EEIFRIRRR A5
IR0, = AR LS AELESF , B T
BRI 5 R I AP A KB, o AR T Sk A e
AT AR TR AR S ™ i 25 R DA 1 5
UEN = RUOR W, RS 2 X I 53 A0 1 [F] g A4 T v
PRZGMR 557K o X i 7m B il 5 B 2 L] R Jt o 25
LG A4 5 TR SRR, BB XN B 45
it i i DX St PR R B 5 e TOUER AR, 188 ) DX Jsl 22
¥R
34 HRABTHBERAN AMRGREAEEEK
QAU v B 24 25 JRAIL R ) R L 7 A v P 2 i
TS FHARPY, BRI PE R PR 2G BT R AT 5
DI AN B 87 ) T, i ) =77 T O — R Bl A AL
AR, A RUASE K ™ B 1) oA PR S 3, St
TAA R IR E Py " L I s AL BT AT
B, VLML TR G R AR ISR N AR BE B 4%, 1
IR BE 2 I SRR R SR 2R R
W, SRR AR SRR T A B AR AR A
O, BT RIR BE B = 5 45 R IA] A8 3055 Hh )k



PRAC T B 2F 2026 4E55 53 4255 5] Modern Preventive Medicine, 2026, Vol. 53, NO. 5 :

889 -

“RIARIR B e B R LR T L B R
BRI SS 5 Bh A1 i =AY Rk iy b s s s
B 1, B O e 2 e B 2k B = K, iR B4k
W 5 B 1R T, B R I B ik B g A OK
-5 T R 4 R R TR R AT ARG s, =R
A AR 25 T TS ML ) HE 0 A D IR T I B TR AR
XoF AR IS, i DX A7 TS HE SR BN 55 DA e
] SR, S P A B R B S OR R R
PR

AWFFEH TOPSIS 15 RSR ¥: FF 1930k i HE ¥ 45
REPEM AR R 225 . FEHLRIT, o 5 a5 56
PR 5 2 AR A3 JF B AL 25 . AR AT TR
RAEA i — 25 B AR R B

PR ABTE TR 5 b5
S 3k

(1] HBTEA, RIS, TR, 45 Aar BB 2GR S5 R PFHr o
PR RGBT WRIESEEEY,2024,20(7):250-255.
Shao Y], Chen QH, Wang JN, et al. Research on the construction of
evaluation index system of traditional Chinese medicine service
capacity in public hospitals [J]. Asia—Pacific Traditional Medicine,
2024, 20(7): 250-255.(In Chinese)

[2]  BREUE, EoK0R, =2, 45 JRE b R BB YT IR 55 e 13T
W] R EERE,2024,28(4) : 18-21.

Chen KX, Wang YQ, Yang SL, et al. Research on the evaluation of
medical service capability in traditional Chinese medicine hospitals
in ChinalJ]. Chinese Hospitals, 2024, 28(4): 18-21.(In Chinese)

[3] RN 5KHE ANVZHE, 25 Db R P BEEOR B9 545

AR, hPE2 AT RIS, 2023,31(4):70-72.
Wu J, Zhang L, Sun CX, et al. Promotion and management path of
characteristic TCM nursing techniques for bone injury [J]. Journal of
Traditional Chinese Medicine Management, 2023, 31 (4): 70-72.(In
Chinese)

[4] 68K, FURER , AR, 48 T4 TOPSIS HI RSR BT[]

BEZBEYT DA NS G &G TN, AT BE %+, 2023, 50
(9):1663-1668.
Pan Y, Yan YJ, Qiu JQ, et al. Comprehensive evaluation of primary
health care service capacity in China using entropy weight TOPSIS
and RSR[J]. Modern Preventive Medicine, 2023, 50(9): 1663-1668.
(In Chinese)

[51 CHUEH U RIRIE. 5T TOPSIS ¥ il 4 25 = B Lk

By eSS e D PEN TSR], P R AR SR, 2021,35(9):
10-12.
Chang HY, Zhan H, Zhou LR. Medical service capacity evaluation of
primary medical institutions in Hunan province based on method of
TOPSIS [J]. Chinese Primary Health Care, 2021, 35 (9): 10-12.(In
Chinese)

[6] sk&® BEIE, TUUK. 2T TOPSIS B A1 RSR EEIFAILIZR
R BT AR A (). AT S, 2019, 36
(2):277-279.

Zhang JM, Cheng MF, Yu ZJ. Evaluation of service level of primary

health care institutions in Shandong province based on TOPSIS and

[71]

(9]

[10]

[11]

[12]

[13]

[14]

RSR method [J]. Chinese Journal of Health Statistics, 2019, 36(2):
277-279.(In Chinese)

ILEIOM X BET AR Lh R TR R A 7R BT I 55 12 AR HEBE
WFFE]. P 5Pk, 2025,40(4) : 1172-1180.

Ma HZ, Liu R. A study of physician scheduling for online medical
service system based on time—varying Markov chains [J]. Control and
Decision, 2025, 40(4): 1172-1180.(In Chinese)

W, KA, 5,55, BTINAL TOPSIS L5 & WA H i
BEEA NI T MRS B (). BB B ,2018,30(10):
1068-1070, 1073.

Zheng Y], Zhang QQ, Wang Z, et al. Comprehensive evaluation on
the quality of basic public health services in Gansu province by
weighted TOPSIS method [J]. Journal of Preventive Medicine, 2018,
30(10): 1068-1070, 1073.(In Chinese)

TRER, EARME. BT R LR UIME 2 0 H R 48 AR R
BUR ZE& N ). BB B 2 2%, 2023,24 (11):
1185-1190.

Zhang X, Wang CY. Comprehensive evaluation on the health
resource allocation in Gansu Province based on rank-sum ratio and
cosy value method [J]. China Preventive Medicine, 2023, 24 (11):
1185-1190.(In Chinese)

JIIN . OB SE A I TRS [EB/OL). [2026-01-
30]. hitps://www.ailibi.com/ranking/.

Guangzhou Ailibi. Ailibi hospital competitiveness rankings[EB/OL].
[2026—01-30]. https://www.ailibi.com/ranking/.(In Chinese)

WP TAMERZE G2y, A 4 AL H IR T
PRI —Jim 4 44 W RS [EB/OL). [2026-01-30]. https:
/Iwjw.shanxi.gov.cn/xwzx/wjyw/202207/t20220725_6794821.

shtml.

Shanxi Provincial Health Commission. Four experts from our
province have been awarded the title of the Fourth National Master of
Traditional Chinese Medicine and the Second National Famous
Traditional Chinese Medicine [EB/OL]. [2026-01-30]. https://wjw.
shanxi.gov.cn/xwzx/wjyw/202207/120220725_6794821 .shtml. (In
Chinese)

RIS AR 7, 2200, 55 b =R IR IE b R 254 Aok
LRGN S LIRS, R AR HE, 2023,40(8)
567-571, 615.

Lin P, Xu AJ, Jiang F, et al. Comprehensive evaluation and
comparative study on the TCM development level of strong TCM
provinces at the end of the"13th Five—Year plan"[J]. Chinese Health
Service Management, 2023, 40(8): 567-571, 615.(In Chinese)
AR R WHTRR, AF . ST TOPSIS 3415 RSR 445
BIIDEE (LU AR A8 2 N7 TP R 6 B B2 B PP F R[], BT
BilE#,2024,51(18):3358-3362.

Shi ZX, Zhang YQ, Xie SC, et al. Research on medical quality
evaluation of public traditional Chinese medicine hospitals in
Shandong province based on the fuzzy combination of
entropy—weighted TOPSIS method and RSR method [J]. Modern
Preventive Medicine, 2024, 51(18): 3358-3362.(In Chinese)

BESCH AN Bl A JET A TOPSIS 31 RSR 3411
TR b R By AU IR G RE N 2 G P (0], PR R,
2025,29(11):25-28.

Cai WL, Zhao MH, Zhang TT, et al. Comprehensive evaluation of

service capacity of traditional Chinese medicine health institutions in



- 890 -

AR P27 2026 4557 53 4255 5] Modern Preventive Medicine, 2026, Vol. 53, NO. 5

[15]

[16]

[17]

[18]

[19]

[20]

[21]

China based on entropy weight TOPSIS and RSR methods [J].
Chinese Hospitals, 2025, 29(11): 25-28.(In Chinese)

WA AR, e DR BEF Th R AT I A Hp IS 24 At A6
R SRR, AR R 2577, 2018,36(7) : 1594-1597.
Yang MJ, Zhou S, Meng QG. Construction and exploration of TCM
clinical efficacy evaluation based on markov model [J]. Chinese
Archives of Traditional Chinese Medicine, 2018, 36(7): 1594-1597.
(In Chinese)

- B o = N S S o 17 P R R TIPS R ]
BRI HERELD). P A 2K, 2025,20(8) : 1013-1021.
Huang XY, Ke JW, Lu ZL, et al. Research progress on the
application of markov models in clinical Decision—Making for stroke
[J]. Chinese Journal of Stroke, 2025, 20(8): 1013-1021.(In Chinese)
Rout SK, Chandrashekar S, Kadam SM. Resource flow and fund
management at district level in Odisha: Evidence for improving
district health systems in developing countries [J]. The International
Journal of Health Planning and Management, 2022, 37 (4):
2135-2148.

WRT,ZAE. T DEA-Malmquist B8 1L PG4 1A YR EC
BECRVENI]. P E ARG, 2025,42(3):393-396.

Chang JN, Li F. Evaluation of health resource allocation efficiency in
Shanxi province based on DEA-Malmquist model [J]. Chinese
Journal of Health Statistics, 2025, 42(3): 393-396.(In Chinese)
G, £AF, . HETAL TOPSIS $A1 RSR %59 111
PO DA BHRNC S 22 AR T AR RORE,2025,39(3)
54-58.

He JH, Wang SP, Li JT. Study on disparities of health resource
allocation in Shanxi Province based on entropy—weighted TOPSIS
method and RSR method [J]. Soft Science of Health, 2025, 39 (3):
54-58.(In Chinese)

RN I E 2 S S S SR I3 e I g Y
SRR G VMRS R BT, E 2R BEE 2021, 24
(22):2777-2784.

Li LQ, Zhou X, Zhao YL, et al. Degree of coordination between
primary care resource allocation and economic development in
eastern, central and western China [J]. Chinese General Practice,
2021, 24(22): 2777-2784.(In Chinese)

M — B TROER. ST IO PR LA AR E R R K
RS sh AR A ()], P E RO R 4R, 2025,30 (1)
250-263.

Yuan SY, Li GQ, Yang M. Measurement and dynamic evolution of

[22]

[24]

[25]

[26]

the development level of food system based on four—part collaborative
perspective[]]. Journal of China Agricultural University, 2025, 30(1):
250-263.(In Chinese)
RTINS A U A S I R K1Y
I 28 Wk R 22 RO e TR 72 (1], 4 XM, 2025, 48
(6):1089-1102.
Nie HY, Zhang YH, Li H, et al. Spatio—temporal evolution and
multi—scale barrier factor analysis of tourism ecological resilience in
the Yellow River Basin [J]. Arid Land Geography, 2025, 48 (6):
1089-1102.(In Chinese)
AORIA, DBR, B . 2T EZ RS X2 R
SASHE ORI, ARSI, 2024,41(11):15-20.
Zhu QT, Wei C, Dong WY, et al. Regional differences, dynamic
evolution and convergence of traditional Chinese medicine service
capacity in China [J]. Health Economics Research, 2024, 41 (11):
15-20.(In Chinese)
Ve N BBUR. INVEHE L O T i P B 258 48 1 9t Jr 58)
B v S 25 % J1[EB/OLY. [2026-01-30]. https://www.shanxi.gov.
en/ywdt/sxyw/202004/120200402_6059011.shtml.
People's Government of Shanxi Province. Shanxi launches the
"Implementation Plan for Building a Strong Province in Traditional
Chinese Medicine" to boost the development of TCM [EB/OL].
[2026-01-30]. https://www.shanxi.gov.cn/ywdt/sxyw/202004/i2020
0402_6059011.shtml.(In Chinese)
M TR BUR . SN 7 BE o B 25 4 Jr s 1L e 4 2
(2016-2030 4 ) 3t )5 ZE)[EB/OL].  [2026-01-30]. http://www.
shuozhou.gov.cn/xxgk/zfwj/201808/120180824_210733.shtml.
Shuozhou Municipal People's Government. Implementation plan of
Shuozhou City for implementing the strategic planning outline for the
development of traditional Chinese medicine (2016-2030)[EB/OL].
[2026-01-30]. http://www.shuozhou.gov.cn/xxgk/zfwj/201808/12018
0824_210733.shitml.(In Chinese)
BT ARBUR . 2l TR G AR IR S = K i T
TR TR AR A HE T I H % [EB/OL). [2026-01-30]. http://wap.
jegov.gov.cn/dixx/jedt/202403/t20240304_1940888.shtml .
Jincheng Municipal People's Government. The city's health system
will accelerate the implementation of "three key projects" this year,
focusing on the construction of "healthy Jincheng" [EB/OL].
[2026-01-30].
en/dixx/jedt/202403/120240304_1940888.shtml.(In Chinese)

Yo B #7:2025-07-22

http://wap.jcgov.gov.

R (e

R

N Tz RE R, BOEEE e — A S IR SRR G @ E S W] E-mail Mkl

(AT BE27) il



