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Purpose: China developed an innovative episode-based payment scheme for outpatient care, namely “Ambulatory Patient Groups
(APGs) + capitation” payment, to constrain inflation in outpatient expenditures. This study aimed to assess the effects of this payment
method on volume and expenditures in Chinese public hospitals.

Methods: A quasi-experimental study was conducted with 7 municipal and 12 county hospitals from Jinhua as the intervention group
and 15 municipal and 24 county hospitals from three neighbouring cities as the control group. The payment reform was introduced to
municipal and county hospitals in the intervention group in January 2020 and January 2021, respectively. Monthly data on volumes
and outpatient expenditures were collected from each hospital from January 2019 to December 2021. Controlled interrupted time-
series analyses were performed to determine the effects of the funding reforms.

Results: Outpatient visits in municipal hospitals decreased by 1417.54 (p=0.048) per month on average compared with control ones
after the reform was implemented, whilst that in county hospitals increased by 1058.04 (p=0.041) per month on average. The trend of
drug expenditures (f;=—1.41, p=0.019) in municipal hospitals dropped, which was accompanied by an immediate reduction in
consumable expenditures (s =—6.89, p=0.044). The funding reform also led to the significant declines in drug (8=—10.96,
p=0.009) and consumable (fs=—4.78, p=0.041) expenditures in county hospitals. Municipal hospitals experienced the drop in the
trend of total outpatient expenditures (57=—3.99, p=0.018) over the same period.

Conclusion: The strength of the “AGPs + capitation” payment for outpatient care lies in its ability to control the excessive growth of
medical expenses through correcting inappropriate incentives. However, minimising potential cost-shifting and risk-shifting to
uninsured service items should be given attention.
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Introduction

Designing appropriate payment schemes has been the top priority in the health system reforms in developing and
developed countries. China is no exception. Over the past decade, healthcare expenditures in China have increased by
more than 200%, and they are growing at a rate of more than 10% per year.! Fee-for-service (FFS) should take important
responsibility. In FFS arrangements, providers charge payers based on the volume of services or intensity of resources
used for providing healthcare. Providers have every incentive to offer more services. As a result, FFS payments led to
soaring healthcare costs, unnecessary healthcare provision and production inefficiencies.” Changing FFS to the new

payment system is attracting an increasing attention.
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In 2019, the National Medical Insurance Administration selected 30 cities in China to pilot diagnosis-related groups
(DRGs) payment, and it plans to roll out this case-based payment nationwide.® The DRGs-payment pilot in China has
shown its potential to reduce health expenditures and out-of-pocket (OOP) costs in inpatient setting.*> However,
unintended consequences were also reported. For example, the cost-shifting from the inpatient to outpatient setting
was found.® For a long time, FFS for outpatient care has been adopted in China and no financial incentives have been
provided to control utilisation of services in outpatient setting.® Physicians had strong incentives to increase the volume
of procedures and drug prescriptions. Data showed that outpatient expenditures per visit increased faster than that in the
inpatient setting from 233.9 yuan in 2015 to 324.4 yuan in 2020 in China.” After the DRGs system was adopted, shifting
more inpatients to outpatient settings might accelerate this growth trend.

Jinhua, an economically developed city located in south-eastern China, designed a mixed payment scheme, namely,
“Ambulatory Patient Groups (APGs) + capitation” payment, to address the aforementioned issues. Under this payment
system, reimbursement for hospital outpatient costs is divided into two parts: 1) capitation prepayment for those signing
a contract with hospitals and () APGs-based payment for those not signing a contract with hospitals.® Figure 1 sketches
the core design components of this new payment system. A detailed introduction is provided in the Institutional
Background section. Obviously, financial incentives for providers have changed after this new case-based payment
scheme has been introduced. Providers can gain surplus from reducing unnecessary practices in care provision and
making the costs lower than the expected payment per case rather than overtreatments.

Actually, APGs-based payment method has been used in western countries. For example, Medicare and Medicaid
Services programmes replaced the prior cost-based system for reimbursing hospital outpatient services with APGs-based
system under the Outpatient Prospective Payment System in 2000.° Capitation-based reimbursement for primary care
was also often introduced in the payment reforms of the UK, Australia, the Netherlands, Italy and Canada.'®'" In terms
of the impacts of these payment schemes, some studies have provided considerable evidence, such as decreasing
outpatients and expenditures.'>'* However, their effects on the Chinese healthcare system separating insurance reim-
bursements for outpatient and inpatient care remain unknown. The scheme taken in China also differs from the schemes
taken elsewhere in that the payments for each APG group are determined by its average cost relative to average cost of
all cases rather than setting the fixed payment level for each group.® Another gap that needs to be filled is uncertain
conclusions on the causation and lasting effects of payment reforms due to cross-sectional data used in prior studies.

By using monthly data points from public hospital in Jinhua, this study aims to investigate the effects of “APGs +
capitation” payment scheme on service volume and care expenditures of municipal and county hospitals compared with
neighbouring cities by employing an interrupted time series analysis (ITSA). Our study made the following
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contributions: 1) we provided the first empirical evidence on hospital response to this innovative payment for outpatient
care in China; 2) ITSA with an independent control was used to estimate a more accurate longitudinal effects of payment
reforms; and 3) our results yield important policy implications for establishing the value-based payment system for
outpatient care in developing countries.

Institutional Background

In January 2020, Jinhua selected all municipal hospitals to employ the “APGs + capitation” reimbursement scheme for
outpatient services. After a 1-year pilot, this new payment method was expanded to the county hospitals. The social
health insurance programmes calculated regional global budget for outpatient care based on the outpatient expenditures
over the previous year.® Thereafter, this fixed funding budget is divided into two parts (Figure 1).

The first part is capitation-based prepayment for outpatients who sign a contract with the hospital. Funding was pre-
packaged to the hospitals, and it covers total outpatient insurance payments for contracted patients. Unspent funds are
kept by the hospital, but overspending was not subsidised by the insurance programmes. Specifically, the total of weights
of contracted patients in medical insurance payments was firstly calculated to reflect the share of insurance claims for
these patients. It equals to the cumulative sum of insurance payment for each patient in the previous year multiplied by
the reimbursement ratio of this patient. Then, insurance payment for each weight equals to the predetermined funding
budgets divided by the total weight values calculated in the previous step. Lastly, insurance payments for each contracted
patient equals to insurance payment for each weight multiplied by the reimbursement ratio of this patient.

The second part is APGs-based payment for outpatients who do not have a contract with the hospital. Similar to
DRGs system, an outpatient classification system is developed to serve as the basic unit of payment. In Jinhua, APGs
have three categories: procedure, internal medical and ancillary group. Patients in each APG have similar clinical
characteristics, resource use and costs. After classification, each APG group is assigned a certain number of points to
reflect the relative resource utilisation. The specific point volume for each APG group is determined by the average
expenditure per case in this APG group relative to the average expenditure per case in all APG groups. Monetary
payments for one-point equals to the predetermined funding budgets divided by the point sum of all cases in APG groups
rendered by all hospitals. As a result, the actual reimbursements for each hospital depend on the total points of outpatient
services rendered by itself and each point value. Different from the usual practice of the case-base payment pre-setting
the fixed reimbursements for each case, insurance payment for outpatient in each APG is floating.

Materials and Methods
Study Design and Setting

A quasi-experimental study design with ecologically controlled ITSA was employed. ITSA allowed us to determine the
effects of “APGs + capitation” payment scheme through secular time trends by testing their differences before and after
the implementation of the reform. Using a concurrent control group (those that had not yet been exposed to this funding
reforms) helped control the unmeasured time-varying confounding effect.

We conducted the study in Zhejiang Province in eastern China. The “APGs + capitation” payment reform started in
Jinhua City, located in central Zhejiang. Thus, Jinhua was selected as the intervention group. Considering their
comparable socioeconomic status and health resources (Table 1), three neighbouring cities (Taizhou, Huzhou and
Quzhou) were recruited as the control group.'* We searched the important health policies implemented by the sample
cities during the study period. Some health policies (eg, the price reform of medical services and the integrated county
healthcare consortium) that may influence the outcome indicators were introduced in such period. However, the control
and intervention groups were selected from Zhejiang Province, and they all implemented these policies. This way ensures
the comparability of the control and intervention groups.

Data Source
The data used in this study were extracted from the Zhejiang Public Hospital Reform Monitoring System. This system
covered approximately 70% of all public hospitals in Zhejiang, and each hospital needs to report monthly data regarding
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Table | Socioeconomic Status and Health Resources of Intervention and Control Cities in 2020

Intervention Group | Control Group

Jinhua Taizhou | Huzhou | Quzhou
Population (10,000) 706.2 662.7 3372 227.8
GDP (billion yuan) 4704 5263 3201 1639
Number of hospitals 149 135 72 9l
Number of hospital beds 30,883 28,286 16,826 13,655
Number of registered doctors 19,994 20,054 9851 7532
Volume of outpatient visits (10,000) 2250.9 2443.6 1162.6 729.7
Volume of hospital discharges (10,000) | 77.6 742 41.7 30.5

service delivery and associated revenues and expenses. The reporting system adopted logical verification and some
quality control indicators to identify and manage missing or incorrect data for ensuring completeness and accuracy of the
reported data.

All general public hospitals in sample cities were selected. As a result, 19 hospitals in Jinhua (7 municipal hospitals
and 12 county hospitals), 14 hospitals in Taizhou (6 municipal hospitals and 8 county hospitals), 15 hospitals in Huzhou
(5 municipal hospitals and 10 county hospitals) and 10 hospitals in Quzhou (4 municipal hospitals and 6 county
hospitals) were included. For each hospital, monthly data points were collected for 36 consecutive months from
January 2019 to December 2021. A total of 2088 complete observation points were included in the analysis.

Outcome Variables
Based on the purpose of this study and availability of data, the effects of “APGs + capitation” payment scheme were

measured by two sets of outcome indicators in line with the literature:'>'¢

service volume and care expenditures. The
outpatient visit was used to measure service volumes. The care expenditures were measured by five types of expenditures
per outpatient visit: total expenditures, OOP payments, drug expenditures, consumable expenditures and examination

expenditures.

Data Analysis
Monthly mean values and standard deviations (SDs) of the outcome variables were calculated and compared between the
pre-and post-intervention period using Student’s #-tests.

The ITSA with control group was performed to compare the outcome variables between the intervention and control
groups and between the pre- and post-intervention periods.'”"'® Given the strong quasi-experimental research design, the
ecological controlled ITSA model used a comparison group not exposed to the intervention to alleviate the validity
concerns. This way also provides the evaluation on the longitudinal effects of health policies. The model employs the
following equation:

Yi = Bo + B Ti + BoXs + B3 Xi Tt + PuZ + BsZT; + B ZX; + p1ZX,T; + &

where Y; represents outcome variables measured at each monthly time point t. 7} is continuous variable representing the
months since the start of observation. X, is a dummy variable, with assignment of 0 and 1 representing before and after
intervention, respectively. Z is also a dummy variable, with 0 for the control group and 1 for the intervention group. X,7,
ZT, and ZX,T, represent all interaction terms of these variables. 3 is the intercept of the control group before intervention.
B and p5 represent the slope of the control group in pre- and post-intervention period, respectively. B, is the change in
trend of the control group after intervention. 4 and S5 are differences in the intercepts and slopes between intervention
and control groups prior to the intervention; f¢ and f, indicate the differences in level and slope changes after
intervention between intervention and control groups. The effects of payment reform were identified by observing
whether fs and f; are statistically significant. If p<0.05 for S and ;, then the “APGs + capitation” payment scheme has
a significant effect on outcome variables Y.
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ITSA was conducted in municipal and county hospitals separately. January 2020 and January 2021 were set as cut-off
time points for municipal and county hospitals, respectively. Given that the policy effects on the outcome indicators may
take some time to occur, we performed sensitivity analyses to observe ITSA results using February instead of January as
a cut-off time point. The results remain largely changed (Supplementary File 1). Considering that autocorrelation of the

data must be considered, ordinary least square (OLS) regression using Newey—West standard errors was adopted to
handle autocorrelation and potential heteroskedasticity.'® All statistical analyses were performed using Stata 14.0.

Results

Characteristics of Outcome Variables

Table 2 reports the monthly mean (SD) values of outcome variables in intervention and control groups by municipal and
county hospitals. Prior to the reform, the intervention group had similar characteristic compared with the control group in
the six outcome variables. After the intervention, the outpatient visits in municipal hospitals for intervention and control
groups appeared to be decreased, but that in the county hospitals seemed to be increased. In terms of healthcare
expenditures, the total and drug expenditures per visit slightly declined in the intervention group compared with that
in the control group. However, consumable and examination expenditures per visit increased in the intervention and
control groups from pre-intervention to post-intervention. The data also showed that the intervention group experienced
a drop in OOP payments per outpatient visit compared with an increase in the control ones.

Effects of the Payment Reform on Municipal Hospitals
Table 3 and Figure 2 report the difference-in-difference results through ITSA for municipal hospitals. Prior to the
payment reform, differences in outcome measures in the levels and slopes between intervention and control groups were
insignificant except for consumable expenditures per outpatient visit (5,=—13.68, p=0.021). It means two groups are
comparable prior to the policy intervention.

In the post-intervention period, the trend of outpatient visits in the intervention group experienced a drop compared
with that in the control ones (f;=—1417.54, p=0.048). The reform also led to a significant decline in the trend of total
expenditures ($,=—3.99, p=0.018) and drug expenditures per visit (f,=—1.41, p=0.019), as well as the level of

Table 2 Monthly Mean (SD) Values of Outcome Variables in Intervention and Control Groups

Indicators Group Municipal Hospitals County Hospitals
Pre- Post- P Pre- Post- P
Intervention Intervention Intervention Intervention
Outpatient visits (n) Intervention 69,936(54,905) 61,819(44,272) 0.208 61,550(45,595) 70,177(49,164) 0.049
Control 82,302(47,106) 77,826(46,186) 0.309 46,356(25,936) 49,517(27,076) 0.084
Expenditures per outpatient visit (yuan) Intervention 285.52(59.83) 281.63(54.78) 0.780 262.64(63.32) 251.41(42.75) 0.038
Control 267.07(47.23) 283.02(46.39) <0.001 235.68(50.47) 238.09(40.25) 0.464
Drug expenditures per outpatient visit (yuan) Intervention 100.53(24.03) 94.05(23.23) 0.040 97.01(32.28) 85.19(18.73) <0.001
Control 87.82(19.39) 85.77(24.86) 0.350 81.98(21.08) 77.47(18.03) 0.001
Consumable expenditures per outpatient visit Intervention 33.58(16.64) 39.25(19.40) 0.023 38.05(20.04) 39.07(16.89) 0.570
(yuan) Control 42.69(17.35) 50.22(21.89) <0.001 30.63(15.75) 33.77(15.27) 0.004
Per outpatient visit (Yuan) Intervention 56.47(17.85) 59.95(22.77) 0.221 63.32(17.83) 65.91(15.46) 0.103
Control 60.81(14.36) 67.93(15.96) <0.001 58.59(17.63) 62.92(15.45) <0.001
OOP payments per outpatient visit (yuan) Intervention 133.06(38.42) 108.69(33.51) <0.001 124.89(46.92) 123.74(35.11) 0.780
Control 137.72(34.66) 143.83(37.33) 0.077 108.17(48.01) 109.82(61.84) 0.654
Risk Management and Healthcare Policy 2023:16 https: 419
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Table 3 Effects of “APGs + Capitation” Payment Scheme

in Municipal Hospitals

Outpatient Expenditures Drug Consumable Examination OOP Payments
Visits per Outpatient | Expenditures per Expenditures per Expenditures per per Outpatient
Visit Outpatient Visit Outpatient Visit Outpatient Visit Visit

Before intervention

Level (control group, Bo) 78,206.74% 260.6 |+ 89.45%** 43,637 60.9 |5 137,84

Trend (control group, B) 744.76 1.17 -0.29 -0.17 —-0.01 -0.02

Difference in level (B4) —13,710.69 1.34 7.59 —13.68* —-6.35 7.82

Difference in trend (Bs) 244.42 274 0.93 0.83 036 -2.27

After intervention

Level change (control group, B,) —23,964.98% | 12.12 743 9.5 7474 451

Change in trend (control group, f3) 52891 —1.51 —0.35 0.10 —0.01 0.17

Difference in level change (B¢) 8262.18 —-17.29 —4.98 —6.89% —-3.02 —12.83

Difference in change in trend (B7) —1417.54* -3.99* —1.41* —0.86 —0.62 2.02

Note: ¥p<0.05; *p<0.01; ***p<0.001.

consumable expenditures per outpatient visit (fs=—6.89, p=0.044). However, the changes in examination expenditures
and OOP payments per outpatient visit were not remarkable.

Effects of the Payment Reform on County Hospitals

Table 4 and Figure 3 provide the controlled ITSA results for county hospitals. County hospitals in the intervention and
control groups showed similar pre-intervention levels and trends of outcomes, which indicates that the two groups are
sufficiently comparable. After the introduction of the new payment method, the intervention group had a higher
increasing trend of outpatient visits than the control group (£,=1058.04, p=0.041). The reform also caused the immediate
declines in drug (8=—10.96, p=0.009) and consumable expenditures per outpatient visit (fs=—4.78, p=0.041), whereas
the changes in other indicators on hospital expenditures were insignificant.
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Figure 2 Interrupted time series graphs for municipal hospitals. (A) is the outpatient visit; (B) is the total expenditures per outpatient visit; (C—E) are expenditures per
outpatient visit of drug, consumable and examinations; (F) is the OOP payments per outpatient visit.
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Table 4 Effects of “APGs+ Capitation” Payment Scheme in County Hospitals

Outpatient Expenditures Drug Consumable Examination OOP Payments
Visits per Outpatient | Expenditures per Expenditures per Expenditures per per Outpatient
Visit Outpatient Visit Outpatient Visit Outpatient Visit Visit

Before intervention

Level (control group, Bo) 47,498.0 1% | 218.29%% 82.60°%** 28.30%%* 54.34%%F 106. 17+

Trend (control group, B) -99.23 1.51 -0.05 0.20%#* 0.37%#¢ 0.17

Difference in level (B4) 15,361.77 20.95 10.90 4.29 247 9.78

Difference in trend (Bs) —14.62 0.52 0.35 0.27 0.19 0.60

After intervention

Level change (control group, B) 3633.04 —19.3%* —6.60%* -0.42 0.80 —4.66

Change in trend (control group, f3) 238.86 —-1.01 0.55 —0.02 —0.56* 0.57

Difference in level change (B¢) —88.95 —-13.28 —10.96** —4.78* —2.03 —7.45

Difference in change in trend (j7) 1058.04* -1.77 —0.05 -0.39 —0.58 =112

Note: ¥p<0.05; *p<0.01; **p<0.001.

Discussion

To our knowledge, this study is the first to employ a quasi-experimental design for examining the effects of “APGs +

capitation” payment scheme for outpatient care in China. Our study shows that this innovative payment has the potential

to constrain rapid growth of outpatient expenditures, but some unexpected consequences need to be prevented.

The decrease in outpatient visits in municipal hospitals and increase in that in county hospitals reflect that the

hospitals are very responsive to the funding reform. The “APGs + capitation” payment can motivate providers to reduce

cost per case and avoid unnecessary medical service provision.”'> Thus, those with mild conditions are not financially

beneficial to municipal hospitals because medical insurance payment for those outpatients is relatively low. By contrast,

they are encouraged to seek healthcare services from the county hospitals, which is usually cheaper than that delivered in

municipal hospitals. This consequence is in line with the expectations of establishing the hierarchical medical system in

China, which assigns mild patients at the primary care setting and severe patients at higher level hospitals."®
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Figure 3 Interrupted time series graphs for county hospitals. (A) is the outpatient visit; (B) is the total expenditures per outpatient visit; (C—E) are expenditures per
outpatient visit of drug, consumable and examinations; (F) is the OOP payments per outpatient visit.
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As expected, the growth trend of outpatient expenditures per visit reduced significantly after the funding reform.
Previous study showed patient and cost-shifting from inpatient to outpatient setting with the adoption of DRGs system,
which resulted in a rapid growth of outpatient expenditures.®** Encouragingly, this innovative payment scheme corrected
the aforementioned unwanted responses. The unit of reimbursement under APGs system, as a case-based payment
method, is similar to that under the DRGs. Hospitals are highly incentivised to deliver more cost-effective services, and
inefficient and unnecessary practices are reduced to minimise the cost in each APG case.?' Similarly, the retention for
surplus and the non-replenishment for overspending under capitation-based payment also generated strong financial
incentives for providers to control the increase in medical expenditures.”

From further observing the changes in different types of expenditures in outpatient setting after the “APGs +
capitation” payment scheme was introduced, we found that the decrease in outpatient expenditures might attribute to
the drop in drug and consumable expenditures. Obviously, incentive transformation from FFS to this new case-based
payment means over prescription and consumable use in care provision need to be reduced to gain profits rather than
increasing the service volume.'> However, the change in outpatient examination expenditures was not apparent after
policy intervention. One possible explanation is that reimbursement of medical insurance for outpatient examinations is
very low in China, and patients nearly pay for these services by themselves, such as computed tomography and magnetic
resonance imaging.>> Insurance payment under this case-based system does not involve reimbursements for outpatient
examination, which results in the limited effect of the reform in containing this part of expenditures.** The finding
reminds policymakers that insurance reimbursements for outpatient service items should be further expanded to prevent
cost-shifting from insured to uninsured services.*>*

Notably, OOP payments in municipal and county hospitals presented an insignificant decrease after the implementa-
tion of new payment method. In Chinese medical insurance system, the hospital expenditure consists of insurance
payment and OOP payments.27 The current “APGs + capitation” payment system for outpatient care is only applied to
insurance payment but not to the total expenditures. Thus, the risk of cost-shifting to OOP payments might occur to
compensate the potential revenue loss in the hospital.** However, this strategic behaviour in response to the new case-
based payment need to be further investigated by observing the long-term change trend in OOP payments. From a policy
perspective, this result provides the practical implication that redesigning the current payment scheme in outpatient
settings should consider OOP payments and strengthen the supervision risk-shifting behaviours.

Several limitations in this study should be noted. Firstly, the impacts of APGs-based payment and capitation funding
were not analysed separately. Consequently, we do not know which payment method is responsible for the observed
results. Secondly, limited outcome indicators were used in current study, which resulted in the fact that our data only
captured the part of picture on the effect of payment reforms. Future study should consider adding other outcome
variables to comprehensively reflect the reform effects. Thirdly, caution should be exercised in generalising the empirical
findings of this study because we collected the data from only one pilot city. Fourthly, the longer-term effect of this new
case-based payment scheme needs to be followed up because only 3 years of observation data were used in this study.
Fifthly, although intervention and control groups were affected by some health policies (eg the price reform of medical
services and the reform of integrated medical system) and the COVID-19 pandemic in the study period, their responses
may be different, which resulted in the deviation in the estimation of the impacts of outpatient payment reforms.

Conclusions

The “APGs + capitation” payment scheme for outpatient care generates positive effects on constraining drug, consum-
able and total outpatient expenditures. It also alleviates the rapidly rising outpatient volume in Chinese municipal
hospitals. However, the findings that outpatient examination expenditures and OOP payments have not changed
significantly after the reform remind policy makers to prevent cost-shifting and risk-shifting to uninsured service items

when expanding this innovative episode-based payment method to more regions.
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