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Background: Global budget payment is currently the prevailing payment strategy internationally. In China, the concept of multi-
hospital global budget payment has been proposed with the aims of achieving cost control effects while also encouraging hospital
collaboration and optimising allocation of healthcare resources. This study seeks to analyse the impact of multi-hospital global budget
payment in China on healthcare expenditure and service volume.

Materials and Methods: A retrospective comparative study was carried out in Dangyang County, China. The exposure cases were
migrants who were not locally registered in the residence registration system. The study period encompassed January 1, 2017, to
December 31, 2019. Including 3,246,164 outpatient medical records and 242,685 inpatient medical records. The key variables are
medical expenditure and service volume indicators. Continuous variables were reported as mean and tested by #-test. We used
interrupted time series analysis models to estimate the changes in the level and trend of each outcome measure after the policy.
Results: After the outpatient global budget payment reform, the monthly medical expenditure of the hospital alliance has transitioned
from a discernible upward trajectory to a deceleration in the rate of growth. The outpatient volume in public and private high-level
hospitals decreased at a rate of —419.26 person/month and —137.04 person/month, respectively. In terms of inpatient service volume,
only private high-level hospitals reported a decrease, with a reduction rate of —15.38 individuals per month.

Conclusion: This study presents new evidence demonstrating that the multi-hospital global budget payment can effectively control
costs and promote resource reallocation when implemented jointly with hospital alliance policies. However, overly lenient budget caps
risk counterproductive effects.
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Introduction

The growth rate of medical expenditure has exceeded the growth rate of national income, which is a global challenge
seen in countries or regions like the United States, France, the Netherlands, and Tunisia. ™4 China faces the similar issue.’
Medical expenditure has increased more than tenfold in the past 15 years, from $10.572 billion in 2005 to
$104.514 billion in 2020.° A growing number of Chinese, particularly in rural areas, cannot afford the added burden
of medical costs as the rise in medical expenditure outpaces income growth. Containing medical expenditure inflation has
become an increasingly important policy priority.

Until 2016, Fee-for-service (FFS) serves as a prevalent payment method in China, wherein the remuneration is based
on the quantity of services rendered. Several articles have revealed that doctors, operating under the FFS model, exhibit
a tendency to engage in excessive procedures and accommodate a larger number of patients to augment their income.”®
Regrettably, this inclination towards maximizing revenue has resulted in the squandering of valuable medical resources
and an irrational escalation of medical expenditure.”'® The absence of collaboration among hospitals at different levels
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contributes to the issue at hand."' In their pursuit of maximizing benefits, high-level hospitals persist in expanding their
patient base.'" Consequently, Chinese patients increasingly gravitate towards these high-level hospitals.'?

To address this issue and curtail medical expenditure, it is imperative to seize the optimal moment for provider
payment reform, thereby veering away from FFS.'* Provider payment reform holds the potential to shape provider
behavior and indirectly guide patients towards seeking medical treatment in a more rational manner. Global budget
payment is one of the most common provider payment reform strategies.*'* One source of confusion about the impact of
“global budget payment” is that the term has been used to refer to a wide variety of schemes used in different contexts.'*
There are two budget models implemented in hospitals: the single-hospital global budget and the multi-hospital global
budget.

Under the single-hospital global budget model, a budget is allocated to a specific hospital. It enabling the hospital to
effectively manage its resources and expenditures within the provided budgetary constraints. The United States employs
the single-hospital global budget model in certain regions. An example of this can be found in Maryland, where the
implementation of a single-hospital global budget has demonstrated effective control over medical expenses. Heather
Beil’s evaluation, utilizing the double difference method, supports this observation.'> However, it is important to
acknowledge that internally, challenges persist in avoiding the expansion of patient numbers as hospitals compete for
the next year’s budget quota. This phenomenon arises from the desire to secure a higher budget allocation for the
upcoming year.

The multi-hospital global budget payment involves the allocation of a consolidated budget to a group or network of
hospitals. This model aims to foster collaboration and coordination among the participating hospitals, allowing for
a more efficient distribution and utilization of resources. The shared budget enables the hospitals to collectively address
healthcare needs, optimize resource allocation, and enhance overall healthcare delivery across the network. In certain
regions such as outpatient clinics in Germany, Taiwan, and certain parts of Canada, the multi-hospital global budget
model has been adopted. However, it is worth noting that several articles have confirmed a tendency among healthcare
providers to increase service volume within the given year under this payment model, as hospitals engage in fierce
competition. For example, in Germany, while the global budget payment model has effectively controlled medical
expenditure, there has been a notable surge in the volume of outpatient services provided.'®'” Similar observations have
been made in Taiwan, where an unreasonable escalation in the number of outpatient services rendered to hypertension
patients has been observed.'®

Similar to many other countries, hospitals in China operate independently, while high-level hospitals oppress primary
hospitals, leading to waste and inefficiency. Recognizing the challenges arising from hospital independence and the
resulting excessive competition, China has taken steps to address this issue. By integrating independent hospitals into
hospital alliances, China aims to mitigate the negative effects of competition and foster a more collaborative and
coordinated approach to healthcare delivery. Medical expenditure comes from patient payments and health insurance
payments. China’s medical insurance system is government-led social basic medical insurance. Therefore, government
policies can jointly reform insurance payments and hospital alliances. The actual compensation level of China’s medical
insurance system reaches 60-80%, making insurance payments the main source of hospital income. Reforms in the
health insurance payment model will significantly impact hospital services. In 2016, the Chinese government has taken
a proactive stance by implementing global budget payment for regional hospital alliances in certain counties. The
implementation of global payments in China is based on the establishment of hospital alliances. This involves the
formation of hospital alliances through the integration of all hospitals within a county, with unified medical insurance
payment for these alliances.'”® Regrettably, the model in various regions of China is not without its flaws. This
imperfection has resulted in inadequate institutional cooperation.?’ In China’s research landscape, current studies
primarily concentrate on exploring how the hospital alliance promotes integration, but fail to highlight the pivotal role
that integrated payments play in this process.”'*> Furthermore, there is limited exploration of the varying effects on
different types of hospitals.”’ > Consequently, it remains challenging to draw definitive conclusions regarding the
impacts of the China multi-hospital global budget payment. Hence, this article selects Dangyang, a county in central
China, as the research subject to delve into the specific impact of the China multi-hospital global budget payment.
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Context: The Reform of the Multi-Hospital Global Budget Payment in Dangyang
County

Dangyang County, with medium economic level, is located in in Hubei Province, central China. The total population is
418 thousand. Among them, the rural population is 213 thousand, accounting for over 50%. The number of hospital beds
per thousand people in the county was 4.78, and the number of healthcare professionals was 5.78 per thousand people. In
comparison, the national average for county-level healthcare resources in the same year stood at 4.56 beds and 4.63
professionals per thousand people. These figures indicate that the county’s healthcare resources are at a moderate level
nationwide. Moreover, Dangyang County has gained recognition as a national model city for the development of hospital
alliances. Therefore, the reform effect of this county is more conducive to providing reference for other counties.

Similar to various regions across China, Dangyang County grapples with the issue of rapid growth in medical
expenditure. In an ardent endeavor to tackle these challenges, Dangyang County undertook a reform initiative in
April 2018, which entailed the implementation of the multi-hospital global budget payment and the establishment of
a hospital alliance. This proactive approach aims to address the issues of escalating medical expenditure and inefficien-
cies in the delivery of healthcare services within the county.

Step |: Establish the Hospital Alliance

Under the guidance of the government, Dangyang County has taken a decisive step by integrating all hospitals within the
county to form a robust alliance. In this organizational structure, independent hospitals have transformed into functional
or business departments, operating under the umbrella of the hospital alliance. The board of directors of the alliance
consists of leaders from each participating hospital, with core directors appointed from high-level hospitals. Notably, the
government has boldly bestowed the directors with authoritative powers encompassing management, personnel, finance,
and other crucial aspects.

This unified approach enables comprehensive planning, decision-making, management, and equitable distribution of
benefits across all business functions. The departmental structure fosters a high degree of interdependence and strong
correlation among the hospitals. It addresses the issue of high-level hospitals exerting dominance over primary hospitals
due to personal interests. When allocating resources, the leaders of high-level hospitals are required to consider the needs
and circumstances of the primary hospitals.

Step 2: Implement the Multi-Hospital Global Budget Payment

Social medical insurance serves as the primary source of hospital income in Dangyang County. To maintain the structure
of the hospital alliance and guide the transformation of provider services, the global budget payment is implemented as
a vital economic incentive measure. In Dangyang County, the global budget amount is allocated into two categories:
outpatient global budget amount and inpatient global budget amount. Each year, these allocated amounts experience
a 10% increase. These funds are utilized to cover the costs associated with medical services within the scope of social
medical insurance reimbursement.

Throughout the year, there are two scenarios where a discrepancy arises between the actual consumption amount and
the budgeted amount: (a) when the budget amount exceeds the actual consumption amount, resulting in a profit for the
hospital alliance, and (b) when the budget amount falls short of the actual consumption amount, resulting in a loss for the
hospital alliance. This policy utilizes profit as an incentive to compel the hospital alliance to exercise control over
medical expenditure, service volume, and resource allocation adjustments. By utilizing this approach, the hospital
alliance is motivated to optimize resource utilization, curtail unnecessary medical expenditure, and ensure efficient
service delivery.

However, there are still fundamental problems that are difficult to solve during the operation process. While the multi-
hospital global budget payment sets an annual aggregate budget target at the beginning of the year, the actual allocation
for each healthcare organization is still determined based on end-of-year performance evaluation. Even though some
administrative integration is implemented, each hospitals remain independently operated legal entities. The government
hopes to promote internal cooperation within institutions through administrative bundling, but in reality, it is difficult to
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achieve. More importantly, the key metrics in the year-end evaluation are the service volume performance of each
hospital during that year, which provides strong incentives for hospitals to compete for more budget allocation in the
following year. Meanwhile, hospitals risk having their baseline budgets reduced or face financial penalties if service and
performance targets are not met. We concern that hospitals in hospital alliance may compete to increase their service
volumes under this budget system.

Utilizing data extracted from the medical insurance information system of Dangyang County, we have obtained
relevant indicators pertaining to medical expenditure and service volume for the years 2017 to 2019. This article aims to
provide an analysis of the policy concerning the multi-hospital global budget payment in Dangyang County. By
examining the reform measures on medical expenses and service volume, we seek to address two key questions.
Firstly, does the implementation of the multi-hospital global budget payment effectively control medical expenditure
and service volume? Secondly, are there discernible differences in the effects of these measures between high-level
hospitals and primary hospitals, as well as between public and private hospitals? Through this study, we endeavor to shed
light on these inquiries and deepen our understanding of the implications of the multi-hospital global budget payment in
Dangyang County.

Materials and Methods
Study Design and Data Sources

We have conducted a retrospective comparative study using data obtained from the medical insurance information system
of Dangyang County. The hospital alliance consists of 16 hospitals, including 3 public high-level hospitals, 3 private
high-level hospitals, and 10 primary public hospitals. The study period encompassed January 1, 2017, to December 31,
2019, during which we collected data from a comprehensive database comprising 3,246,164 outpatient medical records
and 242,685 inpatient medical records. This dataset provided valuable insights into outpatient and inpatient medical
expenditure per visit, as well as the number of outpatients and inpatients.

Our study design involved comparing outpatient and inpatient medical expenditure before and after the implementa-
tion of the reform measures, as well as analyzing any variations in the number of outpatients and inpatients. Furthermore,
we conducted a comparative analysis between high-level hospitals and primary hospitals. Within the high-level hospitals
category, there are 3 public hospitals and 3 private hospitals. To ensure a comprehensive analysis, we also performed
heterogeneity analysis to examine any distinctions between public and private hospitals.

Variables and Outcomes

The key variables in our study include outpatient and inpatient medical expenditure per month, outpatient and inpatient
medical expenditure per visit, as well as the number of outpatients and inpatients per month. The implementation of the
reform measures commenced in April 2018, and thus, we have selected this period as the boundary for the reform,
utilizing it as an indicator variable (0 represents the period before the reform, spanning from January 2017 to
March 2018; 1 represents the period after the reform, covering April 2018 to December 2019).

We conducted separate analyses to examine the levels and trends of both outpatient and inpatient medical expenditure
per visit before and after the reform. Moreover, we focused on the levels and trends of public and private hospitals within
the high-level hospital category, as mentioned earlier.

Furthermore, we analyzed the number of outpatients and inpatients, assessing their levels and trends before and after
the reform. In line with our previous approach, we also examined the levels and trends of public and private hospitals
within the high-level hospital category.

Through these comprehensive analyses, our study aims to gain valuable insights into the impact of the reform
measures on medical expenditure and service volume. Additionally, we seek to explore any variations observed among
different types of hospitals and ownership structures, thus contributing to a deeper understanding of the reform’s effects.

Statistical Analysis
Using SPSS 24.0 software, Continuous variables were reported as mean and tested by #-test.
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We used interrupted time series analysis (ITSA) models, which are the quasi-experimental method, to estimate the
changes in the level and trend of each outcome measure after the policy.** After Gillings introduced ITSA into health
services research, it has been widely used in assessing the effects of health services and policy interventions.*’

Using Stata 14 software, we included the indicators in ITSA from January 2017-December 2019. The indicators
include outpatient and inpatient medical expenditure per visit, as well as the number of outpatients and inpatients per
month. To further explore the effect of reform on high-level hospitals, Separate public and private hospitals into ITSA.
ITSA modeled the association of the indicators with the reform using the ordinary least-squares method. Considering
factors such as seasonality and autocorrelation, we conducted the regression with Newey—West standard errors for
autocorrelation and carried out a seasonal adjustment.

Statistical significance was determined at the 1%, 5%, and 10% levels.

Results
Outpatient

Table 1 presents data on the outpatient medical expenditure and outpatient volume across hospital types within the
hospital alliance before and after the reform. Specifically, it includes information for: 3 public high-level hospitals, 3
private high-level hospitals, and 10 primary public hospitals. According to the results of #-test, the outpatient medical
expenditure under the hospital alliance post-reform was $2609633.84 per month, exceeding the pre-reform expenditure
of $2152476.04 (t = —8.028, P < 0.001). There are significant differences in these two factors among some types of
hospitals before and after the reform. The average outpatient medical expenditure under the hospital alliance post-reform
was $27.73 per visit, exceeding the pre-reform expenditure of $25.69 (t = —2.72, P = 0.010). High-level hospitals were
the main contributor to this difference. Both public and private high-level hospitals experienced significantly increased
medical expenditure post-reform relative to pre-reform levels (t = —2.37, P = 0.024. t = —6.10, P < 0.001). Specifically,
expenditure rose by $7.60 and $4.10 respectively. Following the implementation of the reform, there remains a notable
disparity in the number of outpatients per month compared to the pre-reform period (t =—4.19, P < 0.001). The outpatient
volume increased from 84,357.67 person/month to 94,323.77 person/month. Both high-level hospitals and primary
hospitals experienced remarkable growth, with a notable increase of 3422.06 patients and 6544.03 patients respectively
(t=-2.29,P=0.029. t=-4.09, P <0.001). Furthermore, it is worth noting that there was a significant increase observed
in both public and private high-level hospitals (t = —2.03, P = 0.050. t = =2.13, P = 0.041).

Figures 1 and 2 and Table 2 exhibit the ITSA results of the outpatient medical expenditure within the hospital alliance
and its various hospital types, both before and after the reform. Prior to the reform, the outpatient medical expenditure in the
hospital alliance demonstrated an upward trend with a slope of 36837.03 $/month (t=5.99, P<0.001). However, following

Table | Changes in the Average Outpatient Medical Expenditure per Visit and the Number of Outpatients per Month Before and
After the Reform

Variables Before the Reform After the Reform | Statistics P
(2017.1-2018.3) (2018.4-2019.12)
Outpatient medical expenditure per month ($) 2,152,476.04 + 194,808.37 | 2,609,633.84 + 147,208.48 | t =—8.028 | <0.001
Average outpatient medical expenditure per visit ($) 25.69 * 2.65 27.73 + 1.86 t=-272 0.010
High-level hospital 30.55 + 3.33 3475 £ 2.24 t=-453 | <0.001
High-level public hospital 36.96 + 14.40 44.56 + 2.83 t=-237 0.024
High-level private hospital 29.00 + 1.35 33.10 + 2.64 t=-6.10 | <0.00I
Primary hospital 14.03 + 1.48 14.00 £ 2.32 t =0.05 0.960
The number of outpatients per month (n) 84,357.67 + 5200.17 94,323.77 £ 8073.26 t=-4.19 | <0.001
High-level hospital 59,537.76 + 4462.36 62,959.82 + 4407.55 t=-229 0.029
High-level public hospital 50,569.28 + 4160.17 53,416.79 + 4126.88 t=-2.03 0.050
High-level private hospital 8968.48 + 1001.29 9543.02 + 619.68 t=-213 0.041
Primary hospital 24,819.91 + 1811.40 31,363.94 £ 7017.82 t=-4.09 | <0.00l
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Figure | Segmented regression model showing the outpatient/inpatient medical expenditure per month before and after the reform.
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Figure 2 Segmented regression model showing the average outpatient medical expenditure per visit and the number of outpatients per month before and after the reform.

the reform, the trend experienced a decline at a rate of —21482.75 $/month (t = —3.21, P = 0.003). The average outpatient
medical expenditure per visit showed the same trend of change. Prior to the reform, the average outpatient medical
expenditure per visit in the hospital alliance demonstrated an upward trend with a slope of 0.46 $/month (t=5.20, P<0.001).
However, following the reform, the trend experienced a decline at a rate of 0.42 $/month (t=—3.83, P=0.001). Specifically,
both public and private high-level hospitals showed an upward trend before the reform, with growth rates of 0.16 and 1.48
$/month, respectively (t = —2.33, P = 0.026. t = —2.24, P = 0.032). No significant difference was observed in the changes
after the reform (t=-0.13, P=0.107. t=-0.99, P = 0.143). However, it is worth noting that the average outpatient medical
expenditure in primary hospitals displayed an upward trend with a slope of 0.28 $/month (t = 7.74, P < 0.001) before the
reform, and the trend experienced a decline at a rate of 0.41 $/month (t = —4.46, P < 0.001) after the reform. Figure 1 also
shows that the trend changes of the average outpatient medical expenditure per visit in primary hospitals declines after the
reform.

Figure 2 and Table 2 also show the ITSA results of the number of outpatients per month before and after the reform.
Compared to before the reform, there has been no significant change in the trend of the number of outpatients per month in the
hospital alliance (t = —0.16, P = 0.876). High-level hospitals and primary hospitals show two opposite trends after the reform
(Figure 2). The number of outpatients in high-level hospitals experienced a significant decline at a rate of —556.30 person/month
after the reform (t=-2.51, P = 0.017). Specifically, After the reform, there was a significant change in the regression slope of the
number of outpatient patients in public and private high-level hospitals. The rate of change in levels is —419.26 and
—137.04 person/month, respectively (t = —1.89, P = 0.068. t = —3.20, P = 0.003). On the contrary, after the reform, the number
of outpatients in primary hospitals increased significantly at a rate of 614.05 person/month (t=2.66, P=0.012).
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Table 2 The ITSA Results of the Average Outpatient Medical Expenditure per Visit and the Number of Outpatients per Month Before and After the Reform

Variables Before the Reform (2017.1-2018.3) Reform Instantaneous (2018.4) After the Reform (2018.4-2019.12)
Bl SE t P p2 SE t P p3 SE t P

Outpatient medical expenditure per month ($) 36,837.03 | 6151.13 5.99 | <0.001 | 16,690.92 | 46,113.73 0.36 | 0.720 | —21,482.75 | 6701.08 | —3.21I 0.003
Average outpatient medical expenditure per visit ($) 0.46 0.08 520 | <0.001 —2.00 120 | —1.68 | 0.104 —0.42 0.1 | —3.83 0.001
High-level hospital 0.48 0.14 331 0.002 -1.97 1.57 | -1.25 | 0219 —0.24 0.15 | —1.62 0.115
Public high-level hospital 0.16 0.07 233 0.026 —0.16 0.84 | —0.19 | 0.848 0.13 0.08 1.66 0.107
Private high-level hospital 1.48 0.66 224 0.032 —8.56 7.14 | —-1.20 | 0.239 —0.99 0.66 | —1.50 0.143
Primary hospital 0.28 0.36 7.74 | <0.001 -0.95 0.99 | —0.96 | 0.345 —0.41 0.09 | —4.46 | <0.001
The number of outpatients per month (n) 94.67 2755 0.34 0.733 7917.99 4247.71 1.86 | 0.072 57.75 367.10 0.16 0.876
High-level hospital 2894 205.65 1.41 0.169 3843.79 2380.12 1.6l | 0.116 —556.30 221.81 | -2.51 0.017
Public high-level hospital 110.12 207.99 0.53 0.600 5047.24 2415.89 2.09 | 0.045 —419.26 221.70 | —-1.89 0.068
Private high-level hospital 179.28 41.99 427 | <0.001 | —1203.45 410.15 | —2.93 | 0.006 —137.04 42.78 | -3.20 0.003
Primary hospital —194.74 93.06 | —2.09 0.044 407431 2967.80 1.37 | 0.179 614.05 230.49 2.66 0.012
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Table 3 Changes in the Average Inpatient Medical Expenditure per Visit and the Number of Inpatients per Month Before and After

the Reform
Variables Before the Reform After the Reform | Statistics p
(2017.1-2018.3) (2018.4-2019.12)
Inpatient medical expenditure per month ($) 4,202,862.46 + 306,471.02 | 4,129,561.92 + 349,102.58 0.653 0518
Average inpatient medical expenditure per visit ($) 653.34 + 33.03 607.31 + 30.02 t=435 | <0.001
High-level hospital 829.16 + 43.40 75221 £ 33.62 t=6.00 | <0.00l
Public high-level hospital 873.85 + 41.83 796.22 £ 45.10 t=1524 | <0.00l
Private high-level hospital 671.17 £ 5420 528.61 £ 61.96 t=214 0.040
Primary hospital 228.72 + 19.87 21249 £ 16.29 t =269 0.011
The number of inpatients per month (n) 6446.11 + 530.92 6801.80 + 487.62 t=-2.08 0.045
High-level hospital 4583.52 + 380.66 4956.5 + 321.60 t=-3.18 0.003
Public high-level hospital 1091.33 + 163.40 1223.67 * 63.63 t=-298 0.008
Private high-level hospital 3492.20 + 253.03 3733.28 + 319.06 t=-243 0.021
Primary hospital 1862.59 + 182.97 1844.86 = 186.50 t =028 0.779

Inpatient
Table 3 displays data regarding the inpatient medical expenditure per visit and inpatient volume across various hospital
types within the hospital alliance before and after the reform. According to the results of #-test, there are significant
differences in these two factors among some types of hospitals before and after the reform. The average inpatient medical
expenditure under the hospital alliance post-reform was $653.34 per visit, lower than the pre-reform expenditure of
$607.31 (t =4.35, P < 0.001). All types of hospitals played a significant role in contributing to this disparity. Both high-
level hospitals and primary hospitals witnessed a reduction in average inpatient expenditure per visit compared to the pre-
reform period (t = 6.00, P < 0.001. t = 2.14, P = 0.040). Specifically, expenditure decreased by $76.95 and $16.23
respectively. Following the implementation of the reform, there remains a notable disparity in the number of outpatients
per month compared to the pre-reform period (t = —2.08, P = 0.045). The inpatient volume increased from 6446.11 per-
son/month to 6801.80 person/month. High-level hospitals were the main contributor to this difference. Both public and
private high-level hospitals witnessed a significant increase in the number of inpatients after the reform, surpassing the
levels observed prior to the reform (t =—2.98, P = 0.008. t = —2.43, P = 0.021). Specifically, the number of inpatients rose
by 132.34 person and 241.08 person respectively.

Figure 3 and Table 4 show the ITSA results of the inpatient medical expenditure within the hospital alliance and its
various hospital types, both before and after the reform. The average inpatient medical expenditure per visit in hospital
alliance had an upward trend with a slope of 4.19 $/month after the reform (t= 2.38, P = 0.024). Public high-level

hospitals were the main contributor to this difference. The average inpatient medical expenditure per visit in Public high-

Average inpatient medical expenditure per visit
Interventon stat: 16 (Apri 2018)

Average inpatient medical expenditure per visit
D)

Average inpatient medical expenditure per visit Average inpatient medical expenditure per visit Average inpatient medical expenditure per visit
Iterventon starts: 16 (Apr 201 12018 18 )

Intervention starts: 16 (April 2018)

Interventon starts: 16 (Apri Intervention starls: 16 (Apri 20!

The number of inpatients per month
Intervention stars: 16 (Aprl 2018)

The number of inpatients per month
Intervention starts: 16 (Apri 2018)

The number of inpatients per month
Intervention starts: 16 (April 2018)

2200

Figure 3 Segmented regression model showing the average inpatient medical expenditure per visit and the number of inpatients per month before and after the reform.
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Table 4 The ITSA Results of Average Inpatient Medical Expenditure per Visit and the Number of Inpatients per Month

Variables Before the Reform (2017.1-2018.3) Reform Instantaneous (2018.4) After the Reform (2018.4-2019.12)
Bl SE t P p2 SE t P p3 SE t P

Inpatient medical expenditure per month ($) 9459.96 17,114.16 0.55 | 0.584 | —223,172.10 | 187,280.70 | —I1.19 | 0.242 445.63 19,416.21 0.02 | 0.982
Average inpatient medical expenditure per visit ($) -1.76 144 | —-1.22 | 0.231 —53.77 18.52 -29 | 0231 4.19 1.76 2.38 0.024
High-level hospital -2.99 .74 | -1.72 | 0.095 —59.74 21.74 | -2.75 | 0.010 4.00 2.15 1.86 | 0.073
Public high-level hospital —4.49 1.80 | —2.50 | 0.018 —70.97 23.11 | —3.07 | 0.004 7.66 2.52 3.05 0.005
Private high-level hospital -1.57 2.7 | 058 | 0.565 —48.98 3136 | —1.56 | 0.128 4.11 3.00 1.37 | 0.180
Primary hospital -1.18 0.57 | —2.05 | 0.048 7.38 8.55 0.86 | 0.394 -0.28 0.85 | -033 0.746
The number of inpatients per month (n) 29.19 22.68 129 | 0.207 230.22 219.62 1.05 | 0302 | —3876 25.65 | —1.51 0.141
High-level hospital 3578 15.23 235 | 0.025 95.69 143.44 0.67 | 0.509 | —35.92 17.62 | —2.04 | 0.050
Public high-level hospital 23.90 10.85 220 | 0.035 30.77 114.17 0.27 | 0.789 | —20.42 14.18 | —1.44 | 0.160
Private high-level hospital 11.88 5.90 201 0.052 64.76 57.40 .13 | 0.268 | —15.38 622 | —249 | 0018
Primary hospital —6.59 864 | —0.76 | 0.452 134.70 89.24 I.51 | 0.141 —2.85 9.26 | -0.3I 0.760
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level hospitals had a downward trend with a slope of —4.49 $/month before the reform (t= —2.50, P = 0.018). After the
reform, it decreased —70.97 $ (t= —2.75, P = 0.010). Compared with the pre-reform periods, the trend changes rise at
a rate of 7.66$/month after the reform (t= 3.05, P = 0.005). Figure 3 and Table 4 also show the ITSA results of the
number of inpatients per month before and after the reform. Both public and private high-level hospitals showed an
upward trend before the reform, with growth rates of 23.90 and 11.88 person/month, respectively (t = 2.20, P = 0.025.
t=2.01, P =0.035). After the reform, only private high-level hospitals experienced a significant decline in the number of
inpatients at a rate of 15.38 individuals per month (t = —2.49, P = 0.018).

Discussion

We have analyzed the impact of the multi-hospital global budget payment on medical expenditure and service volume
within the hospital alliance. After the outpatient global budget payment reform, the monthly medical expenditure of the
hospital alliance has transitioned from a discernible upward trajectory to a deceleration in the rate of growth. There was
a notable shift in the trend of average outpatient expenditure per visit in primary hospitals, transitioning from an upward
trajectory to a downward trend. The outpatient volume in public and private high-level hospitals decreased at a rate of
—419.26 person/month and —137.04 person/month, respectively. However, the outpatient volume in primary hospitals
witnessed an upward trend. There is no significant difference in the medical alliance, which indicates a certain degree of
outpatient volume transfer from high-level hospitals to primary hospitals. Regarding the inpatient global budget payment
reform, we observed that the average inpatient expenditure per visit in public high-level hospitals initially experienced
a momentary decline, followed by a subsequent upward trend. In terms of inpatient service volume, only private high-
level hospitals reported a decrease, with a reduction rate of —15.38 individuals per month.

The multi-hospital global budget payment for outpatient has prominently impacted the hospital alliance in Dangyang
County. The monthly medical expenditure of the hospital alliance has undergone a significant transformation, shifting
from a noticeable upward trend to a gradual deceleration in the growth rate. The implementation of the multi-hospital
global budget payment has demonstrated its efficacy in effectively controlling medical expenditures. The conclusions
drawn by Kilaru, Lin, and Song regarding the ability of global budget payment to effectively control the increase in
healthcare expenses remain consistent with the current study’s results.>>® This consistency across studies reinforces the
value and significance of implementing global budget payment as a viable approach to managing and constraining
medical expenditure.

Primary hospitals have effectively controlled average outpatient expenditure and taken on more patients diverted from
high-level hospitals, which is consistent with policy expectations. China’s social health insurance provides more
generous reimbursement for inpatient care relative to outpatient care.”’>° The outpatient reimbursement amounts place
greater emphasis on chronic patients.’' Thus, the global budget for outpatient often operates under tight constraints. On
the hand, to obtain more surplus in outpatient budgets, high-level hospitals will transfer unnecessary chronic patients to
primary hospitals to avoid overspending medical insurance funds. On the other hand, the medical alliance has promoted
hospital integration. High-level hospitals sink resources to primary hospitals through workforce training and skills
transfer. This improves the ability of primary hospitals to attract and treat more outpatients.’>** In summary, the reforms
have redistributed the outpatient workload, with primary care now handling a larger share of chronic and general cases
and helping control medical expenditure.

The multi-hospital global budget payment for hospitalization has not achieved the goal of cost control as intended,
and may have even produced the opposite effect: the average inpatient medical expenditure of public high-level hospitals
have shown a significant upward trend after the reform. The obtained results, however, do not align with the conclusions
drawn in other articles that mention the effectiveness of global budget payment reform in effectively controlling medical
expenditure.”* >® This may be attributed to overly generous budget ceilings and the dominant leadership role of public
high-level hospitals within the hospital alliance. The global budget for hospitalization is increased by 10% annually in
Dangyang County. Such expansions in funding fell short of sufficiently tight budgetary constraints.

It is worth mentioning that this global payment is made to the entire hospital alliance rather than to a single hospital.
The hospital alliance in Dangyang county is not an independent legal entity; instead, each hospital within the alliance is
an independent legal entity. They are all working towards the development of their own hospital’s interests. Inpatient
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services constitute the primary revenue stream for high-level hospitals, offering wider profit margins relative to outpatient
care. While hospitals are managed collectively under the hospital alliance, self-interested incentives still exist for
each.>*?> Given their largest scale and core position within the hospital alliance, public high-level hospitals can compete
for more insurance funds by raising inpatient medical expenditure. Additionally, the result of ITSA of inpatient volume at
private high-level hospitals indicates that they have faced some degree of constraint following the reform. This may be
attributed to public high-level hospitals leveraging their leadership position within the hospital alliance to weaken
inpatient services offered by private hospitals, thereby expanding their own market share. The impact on primary
hospitals remains relatively limited due to their smaller number of inpatients and the typically milder symptoms exhibited
by patients.

Why does the cost control effect of the outpatient global budget payment and the inpatient global budget payment
have the opposite result? This could be attributed to the fact that the historical foundation of the inpatient budget is
indeed substantial. The annual growth rate of 10% in Dangyang County exceeds the upper limit set by global budget
payment standards in other countries. Take the Netherlands as an example, where the global budget payment mandates
that hospitals’ medical expenditure should not surpass an annual growth rate of 2.5%. This stringent constraint ensures
more effective financial management and control over medical expenditures. However, the relatively lax upper limit of
the inpatient budget in Dangyang County results in insufficient constraints. Public high-level hospitals are more likely to
prioritize their own interests in competing for market share when budget constraints are lax. Therefore, the inpatient
global budget payment has failed to effectively control costs as intended. The global budget payment should impose
stricter parameters on budget amounts.>® In addition, the hospital alliance does indeed facilitate resource allocation
among hospitals, as evidenced by changes to outpatient services. However, in the case of inpatient services, loose budget
constraints could inspire large hospitals to advance their own interests through leveraging alliance power. On the other
hand, there is still a possibility that hospitalization services have high technical requirements, and patients are more
inclined to choose high-value services for their health.

This study has several strengths. Firstly, it utilizes a retrospective design based on monthly data from official
organizations, ensuring data quality. Secondly, to examine the impact of the reform, we conducted an interrupted
ITSA on key indicators. Thirdly, hospitals were categorized into different types to further examine the impact of the
reform on medical expenditure and service volume across hospital categories.

This study has several limitations. Firstly, This study primarily focuses on the impact of the multi-hospital global
budget payment on healthcare expenditures and service volume. Consequently, it lacks an examination of healthcare
quality and patient experience. This is also an important dimension that the payment model may impact. Secondly, the
data used in this study is from January 2017 to January 2019, which is relatively outdated. This is primarily because
China entered the COVID-19 pandemic period in 2020, which had a profound impact on the healthcare sector, making it
difficult to investigate the results of various reforms. Therefore, the long-term effects of the reforms remain inadequately
assessed. Thirdly, The study lacks a control group, which would enhance the credibility of the results. Fourthly, since this
study only analyzed data from one county, there is a regional and biased nature to the data, limiting the generalizability of
the conclusions. Additionally, due to limitations in the available data, the findings of this study can only be representative
of regions comparable to the sampled areas. The results are not able to reflect the actual situation in more economically
developed urban centers.

Conclusion

This study presents new evidence demonstrating that the multi-hospital global budget payment can effectively control
costs and promote resource reallocation when implemented jointly with hospital alliance policies. However, overly
lenient budget caps risk counterproductive effects. The research findings in Dangyang County serve to illustrate the
impact of implementing the multi-hospital global budget payment for outpatient within the constraints of a relatively
tight budget. This approach has effectively facilitated the redirection of less severe outpatient cases from high-level
hospitals to primary hospitals. As a result, outpatient medical expenditure has been controlled, and the overall efficiency
of outpatient services has witnessed improvement. Conversely, the budget allocated to the multi-hospital global budget
payment for inpatient is notably more generous, leading to high-level hospitals increasing their provision of inpatient
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services in an effort to expand their profits. On the one hand, high-level hospitals, as the core managers of the medical
alliance, guide other hospitals within the alliance to refer patients for higher-level treatment. On the other hand, due to
their superior medical services and facilities, high-level hospitals are more attractive to patients. Moreover, the structure
of the medical alliance has created a situation where public high-level hospitals may misuse their authority to attract
patients from other hospitals. These findings suggest Chinese local governments should further examine budget caps and
design them reasonably when deploying this policy combination.
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