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Strengths and limitations of this study

►► Using all Beijing traditional Chinese medicine (TCM) 
public hospitals, we conducted a panel-interrupted 
time-series design to examine the effects of the 
implementation of China’s 2009 price reforms on 
Beijing’s TCM hospitals.

►► We examined both short-run and long-run effects on 
different levels of TCM hospitals.

►► Our sample included TCM hospitals only, and our re-
sults may be not applied to non-TCM hospitals.

Abstract
Objective  To evaluate the 2017 implementation of China’s 
2009 healthcare price reforms on Beijing’s secondary and 
tertiary traditional Chinese medicine (TCM) hospitals.
Design  We employed a panel-interrupted time-series 
model with hospital fixed effects to estimate the impact of 
the price reforms.
Setting  Beijing, April 2014 to April 2018.
Participants  All TCM hospitals in Beijing.
Outcome measures  Our dependent variables comprised 
the monthly outpatient and inpatient revenues, the number 
of monthly outpatient visits and inpatient admissions, the 
average total expenditures per outpatient visit and per 
inpatient admission, the average drug expenditures (except 
herbal medicines) per outpatient visit and per inpatient 
admission and the average medical service expenditures 
per outpatient visit and per inpatient admission.
Results  In tertiary hospitals, the price reforms led 
to significant reductions in the number of outpatient 
visits (23.1%), inpatients admission (4.6%) and drug 
expenditures (except herbal medicines) per inpatient 
admission (14.0%), and an instant raise in average total 
expenditure per outpatient (22.0%), medical service 
expenditures per outpatient visit (58.2%) and inpatient 
admission (19.0%). There was no significant association 
between the price reforms and the monthly outpatient 
and inpatient revenues. After the price reforms, the 
previous upward trend in medical service expenditures per 
outpatient visit rose more sharply (from 0.5% to 1.6%). 
In secondary hospitals, the price reforms decreased the 
level of drug expenditures (except herbal medicines) 
per outpatient visit (13.0%) and per inpatient admission 
(20.8%), but increased medical service expenditures per 
inpatient admission by 19.0%.
Conclusion  The Beijing price reforms adjusted the cost 
structures in secondary and tertiary TCM hospitals without 
negatively impacting the operation of the hospitals, and 
through the increased hierarchical medical service fee, 
shifted patient choices away from tertiary to other health 
facilities, especially for patients with minor illnesses.

Introduction
With Chinese households facing an unsustain-
able health spending burden and an under-
funded health system, China’s 2009 health 
policy reform package aimed to provide 

households secure, efficient, convenient and 
affordable healthcare services by reversing the 
early 1980s move to a market-oriented health 
system.1 Price regulations, which distorted 
healthcare incentives for physicians, hospi-
tals and patients, and low government health 
spending were identified as key reform issues 
along with urban–rural and regional inequal-
ities in health provision; irrational resource 
allocation; weak public and community health 
provision; incomplete medical insurance and 
imperfect hospital management systems.1–3 
Beginning in 2009, the reforms were progres-
sively piloted across China at community 
health centres (2009), county public hospitals 
(2012) and urban public hospitals (2015).4 
In April 2017, Beijing implemented the 2009 
healthcare reforms in all public comprehen-
sive and traditional Chinese medicine (TCM) 
health facilities. The aim of the Beijing’s 
price reforms was to change the incentives 
of public hospitals and physicians, address 
the distorted service and drug cost structure, 
reduce inflated healthcare expenditures and 
shape the tiered healthcare delivery system.5 
Did the price reforms in Beijing’s TCM hospi-
tals achieve these aims?

In the pre-2009 health reform period, the 
main feature of price regulation was to set 
prices for basic health services, especially for 
services with large labour inputs, far below 
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costs, while setting prices for high-tech diagnostic tests far 
above costs and to allow hospitals and doctors to add a 
15% mark-up on drug sales.2 3 6–8 The intention of these 
price regulations was to keep basic health services afford-
able, especially for poor farmers, ensuring widespread 
access.2 3 With falling government subsidies to hospitals, 
the 15% drug sale mark-up and higher prices on high-
tech diagnostic test were used to cross-subsidise losses 
on basic services and to keep health facilities financially 
viable.2 The pre-2009 price schedule resulted in distorted 
supply-side and demand-side incentives, and acceler-
ated the growth of health expenditures.2 6 At the same 
time, the government from the mid-1980s adopted a cost 
recovery policy in hospital financing and decreased subsi-
dies from roughly 60% of total hospital income to only 
11% in 2009.9 By 2009, hospitals earned roughly 90% of 
their budget from revenue-generating activities. Further, 
a bonus system rewarded physicians based on the mone-
tary values of drugs they prescribed. The self-funding 
financial pressures and the doctor bonus system incen-
tivised physicians to generate revenues for the hospital 
and themselves by overprescribing drugs and conducting 
excessive diagnostic tests.2 8 10

These cost pressures were exacerbated by Chinese 
patients’ preference, including those with minor illnesses, 
to access tertiary hospitals directly, rather than seek atten-
tion from primary healthcare facilities. In China, health-
care is delivered via a three-tiered system, comprising 
village clinics, township and county hospitals in rural 
areas, and community health centres, district hospitals 
and municipal hospitals in urban areas.11 12 All three 
levels offer both western and TCM healthcare.13 Primary 
care facilities, including village clinics, township hospitals 
and community health centres, provide preventive and 
primary care services.12 County and district hospitals, with 
100–499 beds, are usually secondary hospitals providing 
basic specialty care and inpatient services.14 With over 
500 beds, municipal hospitals are large-scale city-based 
tertiary hospitals, providing complex healthcare. With 
patients permitted to choose their initial health facility 
for treatment without referral, patient’s preference for 
accessing tertiary hospitals was reinforced by the small 
price gaps between the three different levels of health-
care, with the outpatient registration and consultation 
fee for an attending physician Y3.5 in primary, Y4 in 
secondary and Y5 in tertiary hospitals.15 16 The combined 
demand and supply effects, and patient healthcare pref-
erences for tertiary hospitals, saw total healthcare expen-
diture triple from Y1095 per capita in 2008 to Y3352 per 
capita in 2016, an annual growth rate of 15%, which was 
almost twice the growth rate of GDP.17

New price regulations in the 2009 health reforms 
sought to change the distorted incentives of the pre-2009 
pricing system.18 19 As a key part of the new health system 
reforms, the zero-mark-up drug policy (ZMDP) ended 
the previously permitted 15% profit margin for drug 
sales.18 19 Healthcare price reform was the key part of 
Beijing health system reform.20 In Beijing’s price reforms, 

mark-ups on non-herbal medicine sales were disallowed, 
the price for high-tech diagnostic tests, such as CT and 
nuclear magnetic resonance, were decreased and the 
price for health services which involve more skill and 
labour-intensive input was increased. Another important 
part of the Beijing’s price reforms was setting hierar-
chical medical service fees to replace the registration 
and consultation fee, which were paid upfront before 
each physician visit. The hierarchical medical service 
fee indirectly increased the ‘admission price’ to medical 
treatment, especially for patients not covered by Beijing’s 
health insurance scheme, such as the floating, mainly 
rural, migrant population. The Beijing pre-2017 outpa-
tient registration and consultation fee for an attending 
physician was increased from Y3.5 to Y20 in primary, from 
Y4 to Y30 in secondary and from Y5 to Y50 in tertiary 
hospitals. Out-of-pocket expenditures were reimbursed 
by the Beijing health insurance scheme at a rate of Y1 for 
primary, Y2 for secondary and Y10 for tertiary hospitals. 
The effect of the price regulations was to sharply increase 
the price gaps between different levels of hospital and 
physician services. Before the 2017 reform, the Beijing 
price gap was Y1.5 between primary health facilities and 
tertiary hospitals, and Y4 between attending and chief 
physicians. In 2017, the gap was Y30 between primary 
health facilities and tertiary hospitals, and Y40 between 
attending and chief physicians.

Since its launch in 2017, Beijing’s health reforms have 
attracted extensive nationwide attention. However, 
there have been few empirical studies examining the 
effects of the price reforms in Beijing’s hospitals. Partial 
studies, mainly conducted in one hospital or focusing 
on one aspect of the reforms, such as health expendi-
ture or volume, have been undertaken,21–24 but not a 
comprehensive impact study of Beijing’s 2017 health 
price reforms on secondary and tertiary hospitals. To 
fill this gap, we conducted a panel-interrupted time-se-
ries model with monthly data on medical expenditures 
and inpatient and outpatient use of all Beijing public 
secondary and tertiary TCM hospitals from 2014 to 
2018.

Methods
Patient and public involvement
Patients or the public were not involved in the design or 
in the conduct of the study.

Data sources
To evaluate the impact of healthcare price reform on 
all public TCM Beijing hospitals (including ethnic 
minority medicine hospitals and integrated Chinese 
and Western medicine hospitals), we collected hospi-
tal-based monthly data between April 2014 and April 
2018 from the Beijing Administration of Traditional 
Chinese Medicine. In total, we included 1571 hospi-
tal-months (1135 hospital-months pre-reform and 436 
hospital-months post-reform) to establish unbalanced 
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panel data for analysis. Our data cover a 3-year period 
before and 1-year period after the 2017 implementation 
of the 2009 heath reforms in Beijing. The data include 
information on human resources, hospital scale, annual 
revenues and volume of outpatient and inpatient 
services.

Outcome measures
Given the goals of Beijing’s healthcare price reforms, 
and following previous studies, our dependent vari-
ables comprised the monthly outpatient and inpatient 
revenues, the number of monthly outpatient visits and 
inpatient admissions, the average total expenditures per 
outpatient visit, the average total expenditures per inpa-
tient admission, the average drug expenditures (except 
herbal medicines) per outpatient visit, the average drug 
expenditures (except herbal medicines) per inpatient 
admission, the average medical service expenditures per 
outpatient visit and the average medical service expendi-
tures per inpatient admission.19 25 The average medical 
services expenditure per outpatient (inpatient) visit was 
the average total expenditures per outpatient (inpatient) 
visit minus the average drug expenditures per outpa-
tient (inpatient) visit.17 We expect that the price reforms 
should reduce the volume of outpatient visits and inpa-
tient admissions at TCM tertiary and secondary hospitals, 
with a greater fall at tertiary than secondary hospitals, 
given the higher admission price to medical services at 
tertiary hospitals. With the termination of the 15% drug 
mark-up, drug expenditures (except herbal medicines) 
should decrease at least 15%. The offsetting expendi-
tures on medical care expenditures are difficult to predict 
given the changing prices for medical services and diag-
nostic tests and medical consumables, but the rate of 
increase in medical service and total expenditures should 
be reduced.

Study design and statistical analysis
We used the interrupted time-series design to evaluate 
changes in outcome variables attributable to the policy 
changes by comparing outcomes after the 2009 policy 
implementation in 2017 with estimated outcomes 
based only on the pre-2017 policy levels and trends 
or the counterfactual of what post-2017 expenditures 
would have been if there had been no reform.26 27 
We used segmented regression models with hospital 
fixed effects to assess the different impacts on tertiary 
and secondary hospitals.28 29 The two segments were 
divided by intervention points. The model is specified 
as follows:

	﻿‍

Yit = β0 + β1 ∗ secondaryit ∗ timet + β2 ∗ secondaryit

∗Policyt + β3 ∗ secondaryit ∗ time after policyt + β4

∗tertiaryit + β5 ∗ tertiaryit ∗ timet + β6 ∗ tertiaryit

∗Policyt + β7 ∗ tertiaryit ∗ time after policyt + α

∗Xit + µi + εit ‍�

where ‍Yit‍ represents the outcome variables in hospital 
(i) and month (t); ‍secondaryit‍ and ‍tertiaryit‍ are two indi-
cator variables to denote the secondary and tertiary 
hospitals; ‍timet‍ is a linear time variable, with a value of 
1 starting in April 2014, to estimate the baseline trend; 
‍Policyt‍ is a binary indicator for all post-2017 policy months 
to estimate the immediate-level change in the outcome 
measure following the policy change; ‍time after policyt‍ 
is a continuous variable counting the number of months 
after policy implementation, which was set at 0 before the 
policy change, to estimate the change in trend (slope) 
during the post-2017 policy period; ‍Xit‍ are control varia-
bles including number of medical staff and hospital beds; 
‍µi‍ are hospital’s individual fixed effects which control for 
mean differences across hospital; ‍εit ‍ refers to the error 
term. Logarithmic transformations were performed on 
all outcome variables to adjust for right-skewed data, and 
coefficients are routinely interpreted in terms of percent 
change.30

For secondary hospitals, we estimated parameters repre-
senting the baseline level, ‍β0‍, the baseline time trend, ‍β1‍, 
the change in the level of the outcome immediately after 
the implementation, ‍β2,‍ and the change in the trend in 
the outcome after implementation, ‍β3‍, with ‍β4 − β7‍ repre-
senting these coefficients in tertiary hospitals. We used 
Fourier terms (pairs of sine and cosine functions) to 
control for seasonality and other long-term trends.26 31 In 
addition, we used Huber-White SEs clustered at the hospi-
tals level throughout to control for serial correlation in 
hospital level.32–34 A p value <0.05 was considered statis-
tically significant. Stata V.14 for Windows (Stata Corp, 
College Station, Texas, USA) was used for the statistical 
analysis.

Results
Summary statistics
The number of Beijing public secondary and tertiary 
TCM hospitals increased from 30 in 2014 to 34 in 2018. 
Table  1 summarises the descriptive results for TCM 
public hospitals in Beijing by period and hospital level. 
Table 1 shows that there was a large difference between 
secondary and tertiary TCM hospitals in scale and volume 
of service. Tertiary hospitals have more than two times the 
number of health professionals and outpatient volume 
compared with secondary hospitals, and more than three 
times the number of hospital beds and inpatient volume 
compared with secondary hospitals. However, in terms 
of healthcare price, the difference was relatively small. 
There were significant differences between pre and post 
reform values in table  1 in almost all variables, except 
monthly revenues of outpatient, the number of health 
professionals and hospital beds.

Monthly outpatient and inpatient revenue
As shown in figure 1, monthly revenue of outpatient and 
inpatient services for tertiary hospitals and the monthly 
revenue for inpatient services in secondary hospitals 
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Figure 2  Trend in the monthly volume of outpatient and 
inpatient for TCM public hospitals in Beijing. TCM, traditional 
Chinese medicine.

Figure 1  Trend in the monthly medical revenue for 
TCM public hospitals in Beijing. TCM, traditional Chinese 
medicine.

exhibited rising trends before the policy implementation 
in 2017. We did not find any significant change in levels 
and slopes after the implementation of the price reforms. 
However, for secondary hospitals, the previous upward 
trend of monthly inpatient revenue became insignificant 
while the insignificant upwards trend of monthly outpa-
tient revenue became significant. The numerical details 
of the levels and slope changes related to price reform are 
shown in online supplementary table 1.

Monthly volume of outpatient and inpatient service
Figure  2 shows the different effects of price reform on 
secondary and tertiary TCM hospitals in terms of the 
volume of outpatients and inpatients, and the corre-
sponding regression results are presented in online 
supplementary table 2. Before the reform, both outpa-
tient and inpatient volumes exhibited a stable trend. The 
price reforms had no significant impact on secondary 
hospitals’ volume of service in both levels and slopes. 
For tertiary hospitals, there was an immediate 23.1% 

(=1−exp−0.263, p<0.001) drop in the number of monthly 
outpatient visits and a 4.6% (=1−exp−0.047, p=0.004) drop 
in inpatient admission. However, the reforms did not 
show any significant impact on the slopes of outpatient 
and inpatient volume in tertiary hospitals.

Average total health expenditure per outpatient visit and 
inpatient admission
The impact of the price reforms on outpatient and inpa-
tient average per capita total health expenditures are 
displayed in figure 3, and the corresponding regression 
results are presented in online supplementary table 3. 
Significantly increasing trends in outpatient average total 
expenses were observed for both secondary and tertiary 
TCM hospitals before the introduction of price reform, as 
well as for inpatient services in secondary hospitals. Imme-
diately after the implementation of the price reforms, we 
found a rise of 22.0% (=exp0.199–1, p<0.001) in outpatient 
average total health expenditures for tertiary hospitals, 
but no significant impact on other outcomes.

https://dx.doi.org/10.1136/bmjopen-2019-029646
https://dx.doi.org/10.1136/bmjopen-2019-029646
https://dx.doi.org/10.1136/bmjopen-2019-029646
https://dx.doi.org/10.1136/bmjopen-2019-029646
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Figure 3  Trend in average total health expenditure in 
outpatient and inpatient for TCM public hospitals in Beijing. 
TCM, traditional Chinese medicine.

Average drug and medical service expenditure
Figure 4 shows the impact of price reforms on cost struc-
ture for secondary and tertiary TCM hospitals. The numer-
ical details of regression results are presented in online 
supplementary table 4. Medical service expenditures 
per outpatient visit and inpatient admission exhibited 
rising trends before the policy implementation in 2017. 
The launch of the price reforms led to significant, and 
immediate, reduction in the levels of secondary hospitals’ 
drug expenditure (except herbal medicines) per outpa-
tient visit (13.0%=1−exp−0.139, p=0.035) and inpatient 
admission (20.8%=1−exp−0.233, p<0.001), and in tertiary 
hospitals’ drug expenditure (except herbal medicines) 
per inpatient admission (14.0%=1−exp−0.151, p=0.005). 
There was also an immediate rise of 58.2% (=exp0.459–1, 
p<0.001) in tertiary hospitals’ average outpatient medical 
service expenditures per visit, and an immediate rise 
of 19.0% (=exp0.174–1, p=0.002) in both secondary and 
tertiary hospitals’ average medical service expenditures 
per inpatient admission. There was a significant change in 

the slope of tertiary hospitals’ average outpatient medical 
service expenditures per visit (0.5%–1.6%).

Discussion
To control the rapid growth of healthcare expenditures, 
to address the distorted cost structure and to shape the 
tiered healthcare delivery system, the Beijing government 
removed the 15% mark-up on drug sales, adjusted prices 
for 435 medical services, and set hierarchical medical 
service fees in all public health facilities. Using a panel-in-
terrupted time-series model with hospital fixed effects, 
this study assessed the impacts of these price reforms on 
tertiary and secondary public TCM hospitals. As expected, 
the price reform impacted outpatient and inpatient 
volume and outpatient average total health expenditure 
in tertiary TCM hospitals, and the cost structure in both 
secondary and tertiary TCM hospitals, but we did not find 
it has significant impact on monthly outpatient and inpa-
tient revenues.

While the monthly outpatient and inpatient revenues 
remain stable in both secondary and tertiary TCM hospi-
tals, the reason behind this phenomenon was different 
for each type of hospital. In secondary TCM hospitals, 
both the medical service volume and the average total 
health expenditure per outpatient and inpatient admis-
sion remained stable. This is consistent with a recent 
study of county-level hospitals, which is mainly composed 
of secondary hospitals.19 23 Stable medical service volumes 
and average total health expenditure per outpatient and 
inpatient admission are explained by the increased health 
services revenue offsetting the income loss by removing 
mark-ups on drug sales and decreasing the price of diag-
nostic test. The new medical fee structure induced a 
shift away from tertiary hospitals by patients, especially 
those with minor illnesses, to other healthcare facilities, 
including secondary hospitals.

In tertiary TCM hospitals, the average total health 
expenditure per outpatient visit increased 22.0% and 
inpatient expenditures increased 6.7% (=exp0.065–1, 
p=0.199), while outpatient volumes fell 23.1% and inpa-
tient volumes fell by 4.6%. Although the role of tertiary 
hospitals was to provide complex care, pre-2017 patients 
usually sought even basic care at tertiary facilities due to 
the poor quality of the primary care system and the small 
price gap between higher and lower level health facili-
ties.18 The 2017 hierarchical medical service fee increased 
the ‘admission price’ to high-level hospitals and special-
ists, especially for Beijing’s floating population. Access to 
reimbursements from China’s national health insurance 
schemes was based on a person’s local hukou house-
hold registration, which meant Beijing’s trans-provincial 
floating population met a higher ‘admission price’ than 
Beijing’s local hukou patients. Previous studies have esti-
mated a relatively high elasticity of demand for specialists 
visits,35 so the increased ‘admission price’ decreased the 
utilisation of high-level medical service among patients 
with minor illness, poor patients unable to pay for 
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Figure 4  Trend in average drug and medical service expenditure in outpatient and inpatient for TCM public hospitals in Beijing. 
TCM, traditional Chinese medicine.

medical expenses and patients without access to health 
insurance. Fewer patients accessed tertiary hospitals. Due 
to the nature of our data, we cannot determine whether 
patients reduced their utilisation of health services or 
moved to primary health facilities or secondary hospitals. 
We expect that both effects occurred, especially given the 
stable inpatient and outpatient revenues at secondary 
hospitals. Clearly, the effect of the policy changes was to 
reduce patient access to tertiary hospitals. We also postu-
late that the price changes increased the proportion of 
more seriously ill patients, and reduced the proportion 
of non-serious ill patients, in tertiary hospitals, which 
resulted in higher expenditures due to the medical 
fee price increases and more diagnostic testing, which 
increased the average total expenditures per tertiary 
hospital outpatient visit and inpatient admission.

Another purpose of the price reforms was to change 
the distorted cost structure by realigning the incentives of 
physicians and hospitals. The reforms were intended to 
reduce physicians’ incentives to overprescribe by removing 
the profit margins for drug sales, and to increase medical 
service revenue by increasing the prices for medical 
services. If physicians’ post-price reform behaviour 
remained unchanged, drug expenditure (except herbal 
medicines) would decrease by 15% due to the removal of 
15% mark-up on drug sales. The drop in drug expendi-
tures (except herbal medicines) was larger in secondary 

than in tertiary TCM hospitals and in inpatient services 
than in outpatient services. For secondary TCM hospi-
tals, reductions of 13.0% for outpatient and 20.8% for 
inpatient services confirm that the price reforms signifi-
cantly changed physicians’ prescription behaviours. The 
immediate raise of 6.3% (=exp0.061–1, p=0.216) for outpa-
tient services in tertiary TCM hospitals was more modest 
than the 15% drop in mark-ups, which implies that even 
larger quantities of drugs and/or more expensive drugs 
were prescribed after the price reform implementation in 
2017, especially for outpatient services, in tertiary hospi-
tals. A recent study in a single tertiary hospital by Yi-zhang 
et al found similar results.22

There are a number of possible explanations for the 
<15% mark-up fall in tertiary TCM hospital drug expendi-
tures (except herbal medicines). Given the same budget, 
the reduction in the prices of drugs meant that patients 
bought more drugs or more expensive drugs, especially in 
tertiary hospitals, which have higher availability of drugs 
than other hospitals.36 The mix of patients changed, 
with more seriously ill patients attending tertiary hospi-
tals and inpatient services, requiring higher quantities, 
or more expensive, drugs. Although the price reforms 
removed the profit for drug sales at hospital level, physi-
cians still had an incentive and ability to overprescribe 
drugs since they may receive kickbacks from pharmaceu-
ticals companies. Overprescribing may have been more 
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likely in tertiary hospitals which had more chief physi-
cians.18 Finally, patients frequently ‘demand’ drugs from 
physicians, and patient-led demand for prescriptions, 
especially for outpatients, may have led to higher drug 
prescriptions.

We can also explain the rising medical service expen-
ditures from both the demand and supply side. On the 
demand side, the decreased price of diagnostic tests will 
increase the demand by patients for high-tech diagnostic 
test. On the supply side, according to the standard model 
of physician behaviour, physicians may increase the 
volume and intensity of services with higher price–cost 
margins to compensate for revenue losses from the new 
price regulations.37 Even when the price of diagnostic 
test was decreased, physicians still make profit since the 
test price was still higher than its cost. In addition, the 
increased price for health services that involved both 
higher skilled and more intensive labour input also 
accelerated the rising medical care service expenditures. 
Notably, there was an increase in the trend of medical 
care service expenditures per outpatient visiting tertiary 
TCM hospitals. This can be explained by the increase in 
the proportion of seriously ill patients in tertiary TCM 
hospitals after reform and the decrease in patients more 
appropriately served by primary health facilities after the 
new pricing regulations. However, additional measures 
need to be taken to control the rapid growth of outpa-
tient medical care service expenditures in tertiary TCM 
hospitals.

There are several limitations to this study. Since our 
sample only included TCM hospitals, our results may not 
apply to non-TCM hospitals. For example, TCM hospi-
tals might experience a greater loss of drug revenue due 
to greater reliance on drug sales before reform than 
non-TCM hospitals. Second, we cannot test whether 
patients reduced their utilisation of health services or 
moved to primary health facilities. Even if patients simply 
moved from TCM hospitals to primary health facilities, 
the accessing of primary health facilities by patients who 
should not have been using TCM hospitals reflected a 
better allocation of health resources. Third, our data do 
not allow us to examine the effect of the price reforms on 
volume of high-tech diagnostic test and health services, 
which involve more skilled and labor-intensive inputs. 
Despite these limitations, the strengths of our study 
include panel-interrupted time-series design using all 
TCM public hospitals, considering both short-run and 
long-run effect on different levels of hospitals.

Conclusion
Using a panel-interrupted time-series model, we estimated 
the impact of the 2017 price reform on all Beijing’s TCM 
public hospitals. Our findings show that the price changes 
of drug, diagnostic test and health services adjusted the 
cost structures in secondary and tertiary TCM hospi-
tals without negatively impacting the operation of the 
hospitals. The increased hierarchical medical service fee 

shifted patient choices away from tertiary to other health 
facilities or no health services, especially for patients with 
minor illnesses, poor patients and trans-province patients 
without Beijing health insurance. Overall, the Beijing’s 
price reforms achieved their goals in Beijing TCM hospi-
tals. Additional work is needed to see whether patients 
reduced their utilisation of health services or moved to 
secondary and primary health facilities. To address the 
acceleration in the growth of outpatient medical services 
expenditures in tertiary hospitals, quality improvement 
measures and comprehensive payment policies, such 
as clinical pathways and prospective payment methods, 
should be considered.
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