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Impact of a new case-based payment il

scheme on volume distribution across public
hospitals in Zhejiang, China: does ‘Same disease,
same price’ matter

Meiteng Yu', Jing Liu? and Tao Zhang"”

Abstract

Background With the implementation of the hierarchical medical system (HMS) in China, Zhejiang Province
introduced an innovative payment scheme called “payment method by disease types with point counting”. This
scheme was initially adopted in Jinhua in July 2017, and was later integrated with the “same disease, same price”
policy in Hangzhou in January 2020. This study aimed to investigate the impact of these reforms on the distribution
of health service volume.

Methods Data were obtained from 104 hospitals, including 12 tertiary and 14 secondary hospitals from each of four
regions: Jinhua (intervention) vs. Taizhou (control), and Hangzhou (intervention) vs. Ningbo (control). A total of 3848
observation points were examined using two sets of controlled interrupted time series analyses to assess the effects
of this new case-based payment, without and with “same disease, same price’, on the proportion of discharges, total
medical revenue and hospitalization revenue. The Herfindahl-Hirschman Index (HHI) were analyzed to evaluate
changes in market competition.

Results Following the introduction of the new case-based payment without “same disease, same price’, secondary
hospitals in Jinhua experienced a significant decline in the proportion of discharges (,=-0.1074, p=0.047), total
medical revenue (3,=-0.0729, p=0.026), and hospitalization revenue (3,=-0.1062, p=0.037) compared to those

in Taizhou, while tertiary hospitals showed a non-significant increase. After incorporating “same disease, same price’,
the proportion of discharges (3,=0.2015, p=0.031), total medical revenue (3,=0.1101, p=0.041) and hospitalization
revenue (3,=0.1248, p=0.032) in Hangzhou's secondary hospitals increased compared with Ningbo's, yet the differ-
ences in both the level and trend changes between tertiary hospitals in the two cities were not statistically signifi-
cant. The HHI'in Jinhua (3,=0.0011, p=0.043) presented an upward trend during the pilot period of the case-based
payment, while the HHI in Hangzhou (34 =-0.0234, p=0.021) decreased immediately after the introduction of “same
disease, same price”.

Conclusion This new case-based payment scheme may worsen the disproportionate distribution of service vol-
ume across hospitals of different levels. While “same disease, same price” shows potential benefits, further evidence
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is needed to assess its effectiveness in promoting HMS. Policymakers should consider hospital interests in payment

design and address unintended strategic behaviors.

Keywords Case-based payment, Public hospitals, Volume distribution, “Same disease, same price’, China

Introduction

Since the initiation of hospital accreditation efforts in
1989, Chinese hospitals have been divided into three
levels: tertiary, secondary, and primary hospitals [1].
Unfortunately, the concentration of well-trained medi-
cal personnel and advanced equipment in tertiary hos-
pitals has exacerbated the disparities in the distribution
of health service volume. Secondary and primary hos-
pitals experience relatively low service volume, while
tertiary hospitals often face overcrowding [2]. This
imbalance results in the inefficient use of medical
resources and impedes access to high-quality care for
patients with severe conditions, thereby contributing
to and aggravating health inequities [3]. In response,
China implemented the hierarchical medical system
(HMS) in September 2015 as a strategy to address inef-
ficiencies in health services and promote a more equi-
table allocation of medical resources [4]. Nevertheless,
by 2017, the total number of hospitalizations in China
had reached 189.15 million, with tertiary, secondary,
and primary hospitals accounting for 44.39%, 42.32%
and 6.18%, respectively. This widening disparity high-
lights the ongoing challenge in establishing a rational
and well-ordered healthcare delivery system [5, 6]. Sev-
eral studies have identified the dominant fee-for-service
(FFS) payment model as a significant factor contribut-
ing to this disparity, since it has historically incentiv-
ized tertiary hospitals to over-admit patients in pursuit
of increased revenue [7, 8].

To manage the medical insurance budget and regu-
late health service delivery, the Chinese government
has proposed transitioning from FFS to prospective
payment systems, with a particular focus on diagno-
sis-related group (DRG)-based payment systems [9].
DRG-based payment systems have proven effective in
reducing the out-of-pocket (OOP) costs and length of
stay (LOS) for patients with targeted diseases, though
they may not necessarily improve the quality of medical
care [10-12]. In recent years, growing concern regard-
ing the relationship between emerging DRG-based
payment programs and the implementation of HMS
[13-15]. As an economically developed province in
China, Zhejiang redesigned an innovative case-based
payment method, named “payment method by disease
types with point counting’, which was first piloted in
Jinhua and has been progressively adopted in inpatient
services at secondary and tertiary hospitals across the

province since January 2020 [16]. Further details were
provided in Sect. “Institutional Background”

Medical insurance payment methods have long been
regarded as leverage to guide healthcare providers, and
DRG-based payment is no exception. Theoretically, the
payment standard for each DRG serves as the basis for
prepaying hospitals, enabling them to estimate the maxi-
mum resource consumption threshold before patient
admission [17]. To enhance their case mix index (CMI),
which reflects treatment capabilities, tertiary hospitals
are incentivized to proactively manage complex cases
and transfer milder ones to lower-level facilities. Sec-
ondary hospitals, in turn, can admit more patients with
common diseases and transfer cases that exceed their
capacity to higher-level hospitals [18]. Under the DRG
mechanism, the functional roles of hospitals at different
levels are clarified, thereby promoting a more rational
distribution of service volume. However, with the con-
tinuous exploration of DRG-based payment mechanism,
researchers have found that under the current economic
incentives, the design of this payment system fails to
curb the expansion of certain more lucrative services and
cannot achieve the desired effect [13, 19]. Furthermore,
potential behaviors (e.g., patient selection, cost-shifting,
readmissions) may adversely affect competition among
hospitals [20, 21] (Fig. 1).

Prior studies have primarily focused on the impact of
DRG-based payment systems on medical costs, efficiency
and quality [10, 11, 22]. While some findings provide
insights into how DRG-based payment affects the imple-
mentation of HMS, most research is limited to specific
hospital levels or focuses solely on the individual behav-
ior of healthcare providers, thus empirical evidence on
public hospitals at different levels remains scarce [23—
26]. Additionally, most existing studies examine the aver-
age effects of DRG-based payment at specific time points
following implementation, with limited consideration of
the evolving trends over time.

Based on hospital-level data in Zhejiang province,
China, this study was intended to investigate the impact
of the new case-based payment reforms on the distribu-
tion of service volume between secondary and tertiary
hospitals through interrupted time series analysis (ITSA).
Moreover, this article further identified potential defects
of existing DRG-based payments, with the aim of provid-
ing valuable insights for regions facing similar challenges
in optimizing the distribution of health services.
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Fig. 1 The potential mechanism for the effects of DRG-based payment method on service volume distribution

Institutional background

In June 2017, the General Office of the State Council of
China issued guidelines on further deepening the reform
of basic medical insurance payment methods, encourag-
ing qualified regions to actively explore the integration of
point-based methods with case-based payment [27]. This
is exactly the highlight of Zhejiang’s payment reform.
In July 2017, following a year of pilot testing, Jinhua

comprehensively implemented the “payment method by
disease types with point counting” across 49 urban hospi-
tals. To be specific, after determining the regional global
budget and DRG classification, the actual reimbursement
for each hospital is obtained by the following two steps
[16, 28] (Fig. 2).

The first step involves calculating the points for each
DRG in a specific hospital. The point volume for a specific

\ Calculation of points \ ~
DRG points for a specific hospital = Point volume for a specific DRG X ’ Adjustment factor
T %
s , D
‘ Payment for hospitals ~
N J
DRG payment for a specific hospital — | Total DRG points for a specific hospital | X DRG point value
%
v
‘ . .. D
( Same Disease, Same Price
4 L To cancel adjustment factor for basic DRG Y, A
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|

2020 Hangzhou: implemented

v

DRG points for tertiary hospitals > DRG points for secondary hospitals
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Fig. 2 Core components of “same disease, same price” under the new case-based payment
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group is determined by the average expenditure per case
in this DRG relative to the average expenditure for all
cases. The adjustment factor reflects the proportional
relationship between the average expenditure of each
DRG in a specific hospital and the average expenditure of
this DRG across the region. Then, the points for a spe-
cific DRG in this hospital are equal to the point volume
for a specific group multiplied by the adjustment factor.
Finally, the total points for this hospital are calculated by
adding or subtracting the assessment points (rewards or
penalties) from the total points of all hospitalized cases.

The second step is the payment settlement for each
hospital. The monetary value for one point is determined
by the total DRG expenditure relative to the total number
of points in the whole region. As a result, the actual reim-
bursement for a specific hospital are equal to the sum of
the monetary value of the total points.

Due to the relatively higher medical costs, it is generally
observed that the adjustment factor for tertiary hospitals
tends to be higher than that for secondary hospitals when
treating the same disease. Previous research has proposed
that this payment mechanism may induce tertiary hospi-
tals to siphon more patients from secondary hospitals in
order to earn more points [29]. To address this issue and
achieve the goal of HMS, Hangzhou, the capital city of
Zhejiang, integrated the “same disease, same price” pol-
icy into the case-based payment in January 2020, namely,
to cancel the adjustment factor for specific basic DRGs
and adopt a unified payment standard based on the aver-
age expenditure for the same disease across hospitals at
different levels [30]. Up to September 2021, Hangzhou
has implemented “same disease, same price” for a total of
50 DRGs [31]. Currently, “same disease, same price” has
been considered as a critical strategy to reduce disparities
in service volume across hospitals and to accelerate the
development of HMS. Figure 2 summarizes the calcula-
tion rules of this new case-based payment and outlines
the possible consequences of implementing or not imple-
menting the “same disease, same price” policy.

Methods

Study designing and setting

Our study employed an ecologically controlled ITSA
design, incorporating pre-intervention and post-inter-
vention periods. To minimize time-varying confounding,
Jinhua and Hangzhou were respectively set as interven-
tion groups and compared with a control group not
exposed to the intervention. Considering comparabil-
ity with Jinhua and Hangzhou, we selected neighbor-
ing Taizhou and Ningbo as control groups respectively,
both of which are located on the eastern coast of Zheji-
ang Province, as shown in Fig. 3. Table 1 shows that the
two sets of intervention and control groups have similar
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characteristics in terms of economic development and
health resource allocation [32]. In addition, Hangzhou
launched the payment reform in January 2020, while
Ningbo did not start officially until December 2020.
Accordingly, the temporal gap between the interven-
tion and control groups in terms of implementation time
points enhances the accuracy and credibility of the policy
effect assessment.

Data source and sampling

We employed a code random sampling strategy to select
public hospitals from both the intervention and control
cities. In total, we extracted discharge and revenue data
from 104 local hospitals, including 12 tertiary hospitals
and 14 secondary hospitals in each sample city. To avoid
potential confounding due to significant differences in
technical capabilities, top-level provincial hospitals were
excluded from the analysis.

For each hospital, we collected monthly data points
over a span of 37 consecutive months: from January
2016 to January 2019 for Jinhua (intervention group) and
Taizhou (control group), and from July 2018 to July 2021
for Hangzhou (intervention group) and Ningbo (control
group). After verifying the accuracy and completeness of
the data, we analyzed a total of 3,848 observation points.

Outcome variables

Considering the main purpose of the study and the avail-
ability of data, we selected three proportion indicators
to measure the distribution of health service volume: 1)
proportion of discharges (%); 2) proportion of total medi-
cal revenue (%); 3) proportion of hospitalization revenue
(%).

Herfindahl-Hirschman Index (HHI) is commonly used
to assess market concentration and potential monopolis-
tic behavior within an industry. By summing the squares
of the discharge shares from secondary and tertiary hos-
pitals within the entire inpatient services market, we can
determine the degree of competition. A higher HHI value
indicates a greater degree of monopoly in the inpatient
services market, which also indirectly reflects the uneven
distribution of inpatient service between secondary and
tertiary hospitals [2, 33-35].

All outcome variables were calculated based on raw
data extracted from the hospital management system.
Table 2 provides detailed measurement methods and
descriptive interpretations for each outcome variable.

Statistical analysis

For the outcome variables, we computed and compared
means and standard deviations (SDs) before and after
the intervention using Student’s t-tests. Using multi-
group ITSA, we evaluated both the instantaneous and
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Fig. 3 Geolocation of sample cities in Zhejiang Province, China

Table 1 Socioeconomic status and health resources of sample cities in 2022

Intervention one: case-based payment Intervention two: case-based
without “same disease, same price” policy payment with “same disease, same
price” policy

Intervention group: Control group: Intervention group: Control
Jinhua Taizhou Hangzhou group:
Ningbo

Resident population (10,000) 712.7 667.8 12376 961.8
GDP (billion RMB) 556.2 604.1 1,875.3 1,5704
GDP per capita (RMB) 78,086 90,688 152,588 163,911
Number of healthcare institutions per 10,000 6.53 583 4.71 5.11
Number of beds per 1,000 523 5.04 7.51 487
Number of health personnel per 1,000 8.07 7.85 12.00 9.10
Number of practicing physicians per 1,000 3.19 322 4.64 374
Number of registered nurses per 1,000 349 339 532 392

GDP Gross Domestic Product, RMB Ren Min Bi

trend changes of outcome variables before and after the = where Y; represents the outcome variable measured at
payment reforms [36]. The model adopts the following each monthly time point t; T; is a continuous variable
equation: representing the months since the start of observation

Yy = Bo+ B1T; + BoXy + B3 Xy Ty + BaZ + BsZTy + BeZXy + BrZX Ty + &4
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Outcome variable Measurement

Interpretation

Proportion of discharges

>~ The number of discharges from sample secondary or tertiary hospital |t reflects the distribution of inpatient services. The

>~ The number of discharges from each hospital

Proportion of total medical revenue

3= The total medical revenue of sample secondary or tertiary hospital

wider the disparity in the proportion of secondary
and tertiary hospitals, the poorer the implementation
effectiveness of HMS is

It reflects the distribution of service revenue. The

>~ The total medical revenue of each hospital

Proportion of hospitaﬁzaﬁon revenue Y The hospitalization revenue of secondary or tertiary hospital

larger the gap between the proportion of secondary
and tertiary hospitals, the more uneven the revenue
distribution is

It reflects the distribution of inpatient service revenue.

>~ The hospitalization revenue of each hospital

HHI 2
Z%:z (%) = 212=25/2<

Where X; represents the num-
ber of discharges from secondary or tertiary hospitals;

The larger the gap between the proportion of second-
ary and tertiary hospitals, the more uneven the hospi-
talization revenue distribution is

It reflects the degree of competition in the inpatient
services market. A higher HHI indicates a greater degree
of market concentration and monopoly, and indirectly

X denotes the total number of discharges in the entire  reflects the uneven distribution of inpatient service

inpatient services market; S; indicates the share

between secondary and tertiary hospitals

of discharges from secondary or tertiary hospitals
within the overall inpatient services market.)

period. X; is a dummy variable with a value of either 0
or 1, representing the period before or after the inter-
vention, respectively. Z is also a dummy variable with a
value of either 0 or 1, indicating whether a hospital was in
the intervention or control group. X; Ty, ZT;, and ZX; T;
represent all interaction terms among the variables
described above. 81 and B3 represent the slope of the con-
trol group in pre- and post-intervention periods, respec-
tively. B is the change in the trend of the control group
after the intervention. B4 and S5 represent the differences
in intercepts and slopes between the intervention and
control groups prior to the intervention, while B¢ and 7
indicate the differences in levels and slopes changes after
the intervention between the two groups. Ultimately, the
effects of the two different stages of the new case-based
payment reforms (without or with “same disease, same
price”) were estimated by observing whether the inter-
vention groups deviated from baseline levels (8s) and
trends (B7) to a greater extent than the control groups.

ITSA was conducted separately for the tertiary hos-
pitals and secondary hospitals to assess the effects
on hospitals at different levels. July 2017 was set as
the intervention point for the new case-based pay-
ment without “same disease, same price” (Jinhua vs.
Taizhou), while January 2020 for the payment with
“same disease, same price” (Hangzhou vs. Ningbo). To
address autocorrelation and potential heteroskedastic-
ity, we employed ordinary least squares regression with
Newey-West standard errors [36]. All statistical analy-
ses were performed using Stata 14.0.

Results

Characteristics of outcome variables

Before the introduction of the new case-based payment
scheme, the four outcome variables were similar between
the intervention and control groups. Overall, nota-
ble changes were observed after the payment reforms
(Tables 3 and 4). Figure S1 in the Additional file 1 dis-
plays the time series graphs for outcome variables in the
intervention and control groups.

Table 3 reports the monthly mean (SD) values for the
proportion indicators of tertiary and secondary hospitals
in the intervention and control groups. After the reform
of the new payment without “same disease, same price’,
the proportion of discharges (t=-5.2920, p <0.001), total
medical revenue (t=-4.4960, p<0.001) and hospitaliza-
tion revenue (t=-3.5437, p=0.003) in secondary hospi-
tals in Jinhua significantly decreased, in contrast to the
control group (Taizhou). Meanwhile, the three indica-
tors for tertiary hospitals increased throughout the study
period. Following the payment reform combined with the
“same disease, same price” policy, the proportion of total
medical revenue (t=2.2641, p=0.037) and hospitaliza-
tion revenue (t=1.6400, p=0.119) in secondary hospitals
in Hangzhou increased to some extent, whereas the cor-
responding indicators for tertiary hospitals exhibited a
downward trend.

Table 4 presents the monthly mean (SD) values of
the HHI for the intervention and control groups. After
the reform without the “same disease, same price” pol-
icy, the HHI in Jinhua (t=4.1014, p=0.001) increased
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Table 3 Monthly mean (SD) values of proportion indicators in intervention and control groups

Indicator Region Secondary hospitals Tertiary hospitals
Pre-intervention Post-intervention p Pre-intervention Post-intervention p
Proportion of discharges Jinhua 1.5936 (0.0466) 14762 (0.0631) <0.001 6.2130(0.0579) 6.3368 (0.0819) <0.001
Taizhou 1.7454 (0.0333) 1.7793 (0.0361) 0.006 6.2119 (0.0379) 6.1694 (0.0467) 0.015
Hangzhou 1.6839 (0.0385) 1.7061 (0.0998) 0431 54363 (0.0523) 53619 (0.1203) 0.057
Ningbo 14023 (0.0322) 1.2928 (0.0482) <0.001 5.5661 (0.0450) 5.7325(0.0991) <0.001
Proportion of total medical revenue  Jinhua 1.3352(0.0224) 1.2922 (0.0305) <0.001 64527 (0.0286) 6.5061 (0.0441) 0.001
Taizhou 1.5724 (0.0230) 1.6341 (0.0302) <0.001 64108 (0.0288) 6.3236 (0.0519) <0.001
Hangzhou 1.3102 (0.0428) 1.3537(0.0622) 0.037 6.0390 (0.0506) 5.9613 (0.0653) 0.002
Ningbo 1.3585 (0.0298) 1.3073 (0.0639) 0.007 5.6366 (0.0356) 5.6959 (0.0729) 0.016
Proportion of hospitalization revenue Jinhua 1.2538 (0.0704) 1.1822 (0.0442) 0.003 6.5983 (0.0842) 6.6672 (0.0822) 0.028
Taizhou 1.3999 (0.0309) 14759 (0.0559) <0.001 6.6303(0.0389) 6.4966 (0.1172) <0.001
Hangzhou 1.2213(0.0435) 1.2478 (0.0502) 0.119 6.2740 (0.0575) 6.1993 (0.0556) 0.005
Ningbo 0.9937 (0.0283) 0.9445 (0.0347) 0.001 5.8652 (0.0503) 5.9286 (0.0778) 0.025

Table 4 Monthly mean (SD) values of the HHI in intervention
and control groups

Region Pre-intervention Post-intervention p
Jinhua 0.6057 (0.0074) 0.6211(0.0115) 0.001
Taizhou 0.6154 (0.0047) 0.6100 (0. OO70) 0.024
Hangzhou 0.4812 (0.0069) 04714 (0.0111) 0.015
Ningbo 04847 (0.0057) 0.5060 (0.0147) <0.001

significantly compared to the control group (Taizhou).
However, following the implementation of the payment
reform with the “same disease, same price” policy, the
HHI in Hangzhou (t=-2.6955, p=0.015) decreased sig-
nificantly compared to the control group (Ningbo).

Effects of the new case-based payment without “same
disease, same price” on volume distribution

Table 5 and Fig. 4 show the controlled ITSA results for
the proportion indicators of secondary and tertiary hos-
pitals in Jinhua and Taizhou. Prior to the payment reform,
the intervention and control group exhibited similar
and nearly parallel proportion of discharges, total medi-
cal revenue and hospitalization revenue, indicating that
the two groups of regions are highly comparable. After
the reform of the new case-based payment without the
“same disease, same price” policy, unlike control group
(Taizhou), secondary hospitals in Jinhua experienced a
significant immediate decrease in the average proportion
of discharges (f¢=-0.1074, p=0.047), total medical reve-
nue (Bz=-0.0729, p=0.026), and hospitalization revenue
(Bg=-0.1062, p=0.037). Despite the increase in propor-
tion indicators for Jinhua’s tertiary hospitals, the overall

differences in both level and trend changes between two
groups were not statistically significant.

Effects of the new case-based payment with “same disease,
same price” on volume distribution

Table 6 and Fig. 5 present the controlled ITSA results for
the proportion indicators of secondary and tertiary hospi-
tals in Hangzhou and Ningbo. Before the policy interven-
tion, the differences in both the levels and trends between
the intervention and control group were not statistically
significant. Following the implementation of the new
payment combined with “same disease, same price’, com-
pared to the control group (Ningbo), the overall changes
in tertiary hospitals were not remarkable, whereas the
average proportion of discharges (f;=0.2015, p=0.031),
total medical revenue (B;=0.1101, p=0.041) and hospi-
talization revenue (B;=0.1248, p=0.032) for secondary
hospitals in Hangzhou displayed a large increase within
a short period. Nevertheless, the differences in trend
changes of these three indicators between the interven-
tion and control group were not significant.

Effects of the new case-based payment on inpatient
services market competition

Table 7 and Fig. 6 present the results of controlled ITSA
regarding the degree of competition in the inpatient ser-
vices market across the two sets of regions. Prior to the
policy intervention, although there were substantial dif-
ferences between the initial intercepts in Jinhua and
Taizhou, as well as the trends observed in Hangzhou
and Ningbo, the payment reform notably affected the
HHI. After the reform, the HHI in Jinhua (B,=0.0011,
p=0.030) showed an upward trend, in contrast to
Taizhou. In comparison to Ningbo, the HHI in Hangzhou
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Table 5 Coefficients (standard errors) for effects of the new case-based payment without “same disease, same price”

Secondary hospitals

Tertiary hospitals

Proportion of
discharges

Proportion of
total medical
revenue

Proportion of

hospitalization revenue

Proportion of
discharges
revenue

Proportion of
total medical

Proportion of
hospitalization
revenue

Before intervention

P

Level (control  1.7503(0.2530) 1.5556" (0.2006) 1.3851" (0.2439) 6220177 (1.2338) 643787 (1.3714) 66577 (1.6154)
group, B)
Trend (control ~ -0.0006 (0.0047)  0.0020 (0.0032)  0.0017 (0.0038) -0.0010 (0.0112)  -0.0032 (0.0141)  -0.0032 (0.0151)
group, B)
Difference -0.1502 (0.4421)  -0.2260 (0.3425)  -0.1461 (0.3975) -0.0201 (1.7699)  0.0128(1.9463)  -0.0498 (2.3192)
inlevel (8,)
Difference -0.0002 (0.0056)  -0.0013 (0.0036)  -0.0001 (0.0042) 0.0025(0.0132) 00034 (0.0159)  0.0021 (0.0167)
in trend ()
After intervention
Levelchange  0.0554 (0.0324)  0.0480 (0.0256)  0.0752 (0.0404) -0.0206 (0.0757)  -0.0360 (0.0810)  -0.0467 (0.1105)
(control group,
By
Change -0.0012 (0.0060)  -0.0026 (0.0035)  -0.0035 (0.0052) -0.0005 (0.0163)  0.0008 (0.0133)  -0.0031 (0.0198)
in trend (control
group, )
Difference -0.1074" (0.0540)  -0.0729"(0.0327) -0.1062" (0.0508) 0.0454 (0.1016) 00542 (0.1252)  0.0400 (0.1626)
in level change
By
Difference -0.0045 (0.0084)  -0.0008 (0.0048)  -0.0046 (0.0083) 0.0083(0.0222)  0.0025(0.0187)  0.0138(0.0311)
in change
in trend (3,)
" p<0.05, *p<0.01, ***p <0.001
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Table 6 Coefficients (standard errors) for effects of the new case-based payment with “same disease, same price”
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Secondary hospitals

Tertiary hospitals

Proportion of

Proportion of

Proportion of

Proportion of

Proportion of

Proportion of

discharges total medical hospitalization discharges total medical hospitalization
revenue revenue revenue revenue

Before intervention

Level (control 13766 (0.2214) 13548 (0.1979) 09673 (0.2123) 560517 (0.8386) 56316 (08719)  5.8879" (1.1502)
group, )

Trend (control 0.0030 (0.0033) 0.0004 (0.0020) 0.0031 (0.0032) -0.0046 (0.0155) 0.0006 (0.0056) -0.0027 (0.0112)
group, B4)

Difference in level 0.3226 (0.2970) -0.0527 (0.2645) 0.2676 (0.2637) -0.1490 (1.0129) 04183 (1.1520) 0.3923 (1.4343)
By

Difference -0.0048 (0.0042) 0.0005 (0.0033) -0.0047 (0.0041) 0.0023 (0.0173) -0.0019 (0.0083) 0.0019 (0.0133)
in trend ()
After intervention

Level change -0.0933 (0.0655) -0.0146 (0.0312) -0.0474 (0.0326) 0.0990 (0.0913) -0.0126 (0.0749) 0.0436 (0.0717)
(control group, 3,)

Change in trend -0.0080 (0.0044) -0.0053 (0.0032) -0.0066 (0.0058) 0.0169 (0.0294) 0.0068 (0.0203) 0.0077 (0.0302)
(control group, ;)

Difference in level  0.2015" (0.0932) 0.1101" (0.0539) 0.1248 (0.0584) -0.2320(0.1731) -0.1003 (0.1835) -0.1259 (0.2123)
change (3)

Difference 0.0022 (0.0081) -0.0028 (0.0061) 0.0042 (0.0081) -0.0056 (0.0366) -0.0003 (0.0246) -0.0053 (0.0357)
in change in trend
B,
" p<0.05, *p <0.01, ***p <0.001
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(Bg=-0.0234, p=0.021) significantly decreased in the
short term following the implementation of the case-
based payment combined with the “same disease, same

price” policy.

Discussion

This study employed a quasi-experimental design to
evaluate the impact of the new case-based payment on

service volume distribution across public hospitals in
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Table 7 Coefficients (standard errors) for effects of the new case-based payment on HHI

Jinhua vs. Taizhou

Hangzhou vs. Ningbo

Before intervention
Level (control group, 3,)

06172™"(0.0010)

0.4896™" (0.0020)

Trend (control group, (3;) -0.0002 (0.0001) -0.0006" (0.0003)
Difference in level (3,) -0.0134™ (0.0025) -0.0042 (0.0036)
Difference in trend ((3) 0.0004 (0.0003) 0.0001 (0.0004)

After intervention
Level change (control group, 3,)
Change in trend (control group, [35)
Difference in level change (B3¢)
Difference in change in trend ((3,)

-0.0012 (0.0037)
-0.0001 (0.0003)
0.0024 (0.0066)
0.00117(0.0005)

0.0110 (0.0061)

0.0023™ (0.0006)
-0.0234" (0.0099)
-0.0010 (0.0009)

" p<0.05, **p <0.01, ***p<0.001

a
Intervention starts: 2017m7

0 i
2016m1 2017m1 2018m1 2019m1
time
Intervention group:Jinhua ® Actual —— Predicted
Control group:Taizhou o Actual ——-— Predicted

b

Intervention starts: 2020m1

s
34 H
.
2018m7 2019m7 2020m7 2021m7
time
Intervention group:Hangzhou e Actual —— Predicted
Control group:Ningbo o Actual —--— Predicted

Fig. 6 Interrupted time series graphs for inpatient services market competition in intervention and control groups. a is the HHI in Jinhua

and Taizhou; b is the HHI in Hangzhou and Ningbo

Zhejiang, China. Our findings suggest that the new case-
based payment system may exacerbate the disparities in
service volume between secondary and tertiary hospi-
tals. While the “same disease, same price” policy has the
potential to alleviate the over-concentration of patients
in tertiary hospitals, its effectiveness in addressing the
underlying imbalance in health service distribution
remains uncertain.

Following the reform of the new case-based payment
scheme without “same disease, same price’, the propor-
tion indicators for secondary hospitals decreased signifi-
cantly, and the HHI showed a noticeable upward trend.
According to previous studies, hospitals are strongly
incentivized to increase service volume under DRG-
based payment system due to the potential for enhanced
profitability within DRGs [37, 38]. Similarly, under this
new case-based payment scheme, we speculate that the
differential compensation caused by the adjustment
factor in the insurance reimbursement formula may

encourage tertiary hospitals to leverage their competitive
advantages to accumulate more points, thereby placing
secondary hospitals at a significant competitive disadvan-
tage in the inpatient services market [29]. As a result, this
scheme appears to have further entrenched the concen-
tration of inpatients in tertiary hospitals, which hinders
the effective implementation of the HMS.

Encouragingly, we observed that after the introduc-
tion of “same disease, same price” in the new case-based
payment system, the proportion indicators for secondary
hospitals all increased, while the parameter B, for these
indicators for tertiary hospitals became negative, leading
to a significant drop in the HHI. This suggests that the
service volume is more evenly distributed compared to
the past, with less concentration in large tertiary hospi-
tals. One possible explanation is that with the “same dis-
ease, same price” policy, tertiary hospitals are assigned
the same number of points as secondary hospitals when
treating patients from the same DRG [39, 40]. Due to
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higher medical costs and reduced benefits, tertiary hos-
pitals may consciously limit the intake of patients from
these groups. Simultaneously, the more equitable insur-
ance payment system also incentivizes secondary hos-
pitals to improve operational efficiency and, to some
extent, treat a greater number of patients with common
diseases.

Notably, after the introduction of the “same disease,
same price” policy, the reduction in the correspond-
ing proportion indicators for tertiary hospitals was not
as pronounced as expected, which means the increase
in service volume at secondary hospitals may not be
entirely attributable to patient referrals from tertiary hos-
pitals. Previous studies have indicated that DRG-based
payment can incentivize violations such as code creep
(i.e., the substitution of less severe diagnoses with more
severe ones) and unnecessary admissions [41-43]. There-
fore, some tertiary hospitals may continue to treat com-
mon cases for profit, and the increased service volume
in secondary hospitals might stem from their admission
of patients who require only outpatient care. This find-
ing highlights the need for policymakers to incorporate
referral rates into the performance evaluation system for
public hospitals and to closely monitor the accuracy of
medical record documentation and coding.

Furthermore, compared to immediate changes, the
long-term trends in outcomes resulting from the new
case-based payment scheme with the “same disease,
same price” policy seem insignificant. Firstly, the short-
term effect may be due to the fact that the policy has just
been implemented, and hospitals have yet to adopt stra-
tegic actions, thereby showing the expected effects. How-
ever, since DRG-based payment is still in its initial stage
in China, and effective supervision is not in place, large
tertiary hospitals may make strategic adjustments later,
such as reducing LOS, decomposing hospitalizations,
increasing readmissions or exploiting other inappropri-
ate avenues to offset revenue losses [44—49]. Hence, it
is imperative for policymakers to continuously regulate
hospitals’ emerging strategic behavior and evaluate the
system barriers. Additionally, our study was conducted in
relatively developed cities where high-quality healthcare
resources are primarily concentrated in large tertiary
hospitals. Patients in these cities generally have greater
financial capacity, enabling them to afford the high hos-
pitalization costs associated with these hospitals. As a
result, the impact of the “same disease, same price” policy
on their choice of inpatient care may be less significant
[50-52].

Limitations
This study has several limitations. First, the interpretation
of the results should be interpreted with caution, as we
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selected a developed province for our sample, meaning
that the policy effects may not be generalizable to other
regions. Second, we analyzed only 19 months of post-pol-
icy implementation data, limiting our ability to assess the
longer-term effects of the payment reforms. Third, due
to the unavailability of referral data, we could not deter-
mine whether the increase in service share at secondary
hospitals under the “same disease, same price” policy was
due to patient transfers from tertiary hospitals, despite
observing non-significant parameters for tertiary hos-
pitals. Finally, during the study period, the COVID-19
pandemic and related policy changes (e.g., encouraging
residents to delay non-emergency medical visits and con-
centrating medical resources on severe cases) occurred.
Although a quasi-experimental design was employed to
control for these effects, intervention and control groups
may have responded differently, potentially leading to
the deviations in the estimated effects of the payment
reforms [53-55].

Conclusion

The new case-based payment scheme may exacerbate the
disparities in service volume distribution between sec-
ondary and tertiary hospitals. While the “same disease,
same price” policy holds potential for increasing the ser-
vice volume in secondary hospitals, the decline in tertiary
hospitals remains minimal. Thus, further research using
long-term observational data is essential to determine
whether this policy can effectively address the imbal-
anced service distribution. Additionally, policymakers
should consider a more equitable allocation of benefits
across hospitals when designing payment schemes, and
continuously monitor hospitals’ strategic responses to
payment reforms.
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