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Does information disclosure among public
hospitals stimulate medical cost change
efforts? A pilot study in Shanghai
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Abstract

Background In 2013, the Shanghai Hospital Development Center issued a policy to advocate public hospitals to
report their information about costs on diseases. The objective was to evaluate the impact of interhospital disclosure
of costs on diseases on medical costs and compare costs per case following information disclosure between hospitals
of different rankings.

Methods The study uses the hospital-level performance report issued by Shanghai Hospital Development Center

in the fourth quarter of 2013, which covers quarterly aggregated hospital-level discharge data from 14 tertiary public
hospitals participating in thyroid malignant tumors and colorectal malignant tumors information disclosure from the
first quarter of 2012 to the third quarter of 2020. An interrupted time series model with segmented regression analysis
is employed to examine changes in quarterly trends with respect to costs per case and length of stay before and

after information disclosure. We identified high- and low-cost hospitals by ranking them on a costs per case basis per
disease group.

Results This research identified significant differences in cost changes for thyroid malignant tumors and colorectal
malignant tumors between hospitals after disclosing information. A hospital’s discharge costs per case for thyroid
malignant tumors increased significantly among top-cost hospitals (1629.251 RMB, P=0.019), while decreased

for thyroid and colorectal malignant tumors among low-cost hospitals (-1504.189 RMB, P=0.003; -6511.650 RMB,
P=0.024, respectively).

Conclusion Our findings indicate that information disclosure of costs on diseases results in changes in discharge
costs per case. And low-cost hospitals continued to maintain their leading edge, whereas the high-cost hospitals
changed their position in the industry by reducing discharge costs per case after information disclosure.
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Introduction

In China, public hospitals, which provide over 80% of
overall inpatient and outpatient services, play the most
important role in service delivery [1]. However, once
the profit-seeking mechanism of the public hospital was
established, the motivation of profit-seeking became
pervasive among public medical service providers, lead-
ing to a significant increase in public hospital revenue
and bringing in substantial negative impact by increased
treatment doses and frequency, especially for drugs and
services [2]. When the information transfer between
hospitals is lack, there is a greater chance of hidden mal-
practices or problems with a hospital’s operation. Under
the settings of information asymmetry, one of the key
tools to strengthen the supervision and governance of
the medical service market, which is advocated by both
scholars and practitioners, is information disclosure
among hospitals [3-5].

Under the fee-for-service payment system, hospitals
have the incentive to increase the volume of services and
to choose treatments with a greater profit margin [6].
The Shanghai Hospital Development Center is respon-
sible for the investment, construction, operation, man-
agement and assessment of municipal public hospitals.
To promote the development of hospitals, the center
regularly evaluate the performance of hospitals and give
them feedback on the assessment results, including the
performance of the hospital managers and overall opera-
tion of the hospitals, the performance of service delivery
for typical diseases, and performance of hospital internal
management system. Since 2013, the Shanghai Hospital
Development Center has been collecting costs on dis-
eases information of all public hospitals and reported
the results back to the participating hospitals. Indeed,
those whose data are being reported is what information
receivers, including hospital managers, directors, and
competitors. Such reporting is based on the assumption
that giving providers more information will enable them
to make better decisions. The theory is that providers
will make a trade-off between revenue maximization and
reputation.

The rationale behind information disclosure is com-
pelling [7]. Interhospital information disclosure has the
function of signal transmission, which is to provide trans-
parency, and to drive a direct provider response [8]. On
the one hand, the cost information included in reports
is important to hospital managers, because such data,
including discharge costs per case, outpatient and emer-
gency costs per case, and drug proportion, are directly
relevant to the performance of Chinese public hospital
directors [9]. One the other hand, on learning that they
are labeled “low cost’, providers will respond to increase
their profits owing to concerns about reputation [10,
11]. Research indicates that some organization whose
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performance is shown in a positive light by the reports,
use the information for benchmarking and for internal
monitoring of performance [12]. Hibbard et al. [13] focus
on the correlation between public hospital performance
information disclosure and reputation. They reported
that making performance information public affects hos-
pitals’ image and stimulates long-term improvements. In
addition, we need to include culture as a factor, as there
may be fundamental differences in the perceptions of pri-
vacy and expectations for information publicity. In China
and other East Asian Countries, culture was the most
important factor associated with preferences for infor-
mation disclosure, and providers with superior abilities
tended to voluntarily disclose information and change
behavior for reputational reasons [14]. Furthermore, we
make our hypothesis that the information exposed to an
individual may have spillover impacts on his/her behav-
ior. Based on the findings reported in the literature, we
aim to test whether the interhospital disclosure of costs
information impacts the behavior of a hospital. It is pos-
sible that hospitals operating with institutional similari-
ties will adopt homogeneous behaviors [15].

In addition, a few studies have been conducted to eval-
uate the impacts of information disclosure on health-
care providers and patients and these studies reported
conflicting results [16—18]. For example, with regard to
nationwide evaluation of information disclosure, Schnei-
der et al. [19] conducted qualitative research across the
United State and found that publicly disclosed informa-
tion on quality has improved the processes and outcomes
in healthcare in limited ways in some settings, but these
efforts have not led to “consumer choice” market pre-
diction. Hibbard et al. [20] indicate that the disclosure
of performance information appears to stimulate qual-
ity improvement measures in areas where performance
is reported to be low. A review conducted by Marshall
et al. [17] argued that disclosure of information on per-
formance can be advocated as a mechanism to regulate
providers of care, ensure accountability, encourage cost
control, and promote quality improvement. Besides, in
a study conducted in Taiwan [21], it was observed that
the public reporting of hospital financial information led
to less information asymmetry among insurers, thereby
facilitating more reasonable allocation of total medi-
cal expenses based on the hospitals’ overview of their
operations. Previous research models have found quality
as a cost driver and study it in a context where hospitals
are either sensitive to their own reputation or in a spa-
tial competition framework. More recently, most studies
have focused on the disclosure of cost information to a
consumer audience with the expectation that consumers
will use that information to choose their providers. How-
ever, few studies have examined the possibility of hospital
behavior change in the wake of interhospital information
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disclosure. Further, the most effective form of informa-
tion disclosure among hospitals remains to be deter-
mined through further evaluation.

Therefore, the principal objective of this study was to
evaluate the impact of interhospital disclosure of costs
on diseases based on hospital-level performance report-
ing on medical costs and compare costs per case follow-
ing information disclosure between hospitals of different
rankings. Additionally, in order to further explore the
potential reasons for the change of costs, we also ana-
lyzed the drug costs and consumable costs. With the
results of our study, we aim to provide an insight into the
role of performance reporting in the healthcare industry.

Materials and methods

Study setting and design

This study uses interrupted time series with segmented
regression analysis to evaluate the impact of information
disclosure through hospital-level performance report-
ing. The intervention under study is the implementation
of an internal policy in January 2013 that was passed at
the Shanghai Hospital Development Center advocating
hospitals to report information about costs on diseases.
The Shanghai Hospital Development Center, as a munici-
pal government bureau, is responsible for the investment,
construction, operation, management and assessment of
municipal public hospitals. In October 2013, the Shang-
hai Hospital Development Center released the first
report to hospitals, covering medical cost information
from January to August. From the fourth quarter of 2013,
Shanghai Hospital Development Center began to pub-
lish quarterly reports for interhospital use. Hence, in this
quarterly data-based study, the pre-intervention period
included the first quarter of 2012 to the third quarter of
2013, whereas the post-intervention period included the
fourth quarter of 2013 to the third quarter of 2020. This
change was applied across 33 tertiary public hospitals in
Shanghai with the exclusion of one hospital with missing
data and four newly built hospitals in the suburban area.

Data sources and measurements

Our data source included hospital-level costs from the
first quarter of 2012 to the third quarter of 2020, col-
lected from the hospital-level performance report issued
by Shanghai Hospital Development Center, which was
established in 2005. Before the disclosure of costs on dis-
eases information of public hospitals in the fourth quar-
ter of 2013, the report only included quarterly data at
the hospital level, but did not include data for each dis-
ease. Therefore, we assume that before the disclosure of
costs on diseases, the trend of expenses of each disease
is consistent with the trend of total costs in each hospi-
tal. Accordingly, we considered the cost of each disease
from the fourth quarter of 2013, based on the quarterly
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rate of change in the total costs, and estimated the costs
per case for each disease before the disclosure of costs on
diseases. Municipal-level public hospitals are established
by the municipal government unit and are usually larger
hospitals. The contents disclosed in the hospital-level
performance report include the following information:
the hospital name, medical costs (e.g., discharge costs per
case, drug costs per case, and consumable costs per case),
admission and discharge-related information per case,
disease-related information (e.g., number of cases, and
length of stay), and hospital characteristics (e.g., num-
ber of employees and number of beds) (supplementary
Table 1).

During the study period, the diseases for which infor-
mation was disclosed changed every year. The chosen
disease took into account factors such as higher cost
ratio, time required to disclose information, and no miss-
ing data among others. Accordingly, we selected thyroid
malignant tumors and colorectal malignant tumors to
study the effects of disease information disclosure on
costs per case (supplementary Fig. 1).

We used discharge costs per case, drug costs per case,
and consumable costs per case as the primary outcome
variables and length of stay as secondary outcome.
Analysis for the present study included hospitals partici-
pating in thyroid malignant tumors and colorectal malig-
nant tumors information disclosure between 2012 and
2020 (14 tertiary public hospitals, of which 12 hospitals
reported information on two diseases separately, and 10
hospitals reported on both diseases) for analysis. Subse-
quently, we separately analyzed the impact of informa-
tion disclosure on discharge costs per case, drug costs per
case, consumable costs per case, and length of stay across
two diseases, as well as compared discharge costs per
case, drug costs per case, consumable costs per case, and
length of stay separately for each disease following infor-
mation disclosure between hospitals of different rankings
for the same disease. Hospitals were stratified according
to quartiles of average costs per case in the fourth quar-
ter of 2013, where Q1 indicated hospitals with the lowest
costs and Q4 indicated hospitals with the highest costs
[22] (Table 1).

Statistical analyses

We used quarterly aggregate data to explore the impact
of information disclosure on medical costs at hospital
level. An interrupted time series with segmented regres-
sion analysis was conducted to assess whether there was
a difference between cost trends before and after infor-
mation disclosure concerning diseases. This method is
one of the best quasi-experimental study designs avail-
able [23], and has frequently been used to evaluate
important policy changes even without the availability
of a comparison group [24]. The data were divided into
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g two segments: before intervention (disclosing informa-
ke tion of diseases) and after intervention. This allowed us
S g to measure changes in medical costs during the study
o |, E: % g period, including both changes in the levels (immediate
2 ,;‘_‘ oo § g change of indicator) and trends (difference between the
2 B 3 pre-intervention slope and post-intervention slope) that
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=) = The model is as follows:
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S ter, t was time period (quarter), T; is a continuous vari-
g able modelling each quarter since the first quarter of
=@ El 2012 (quarter), X; is a dummy indicator variable (where
o BlE O0=before 2013 quarter 4 and 1=after 2014 quarter 1) and
g § 2 X¢T; is the interaction term. Hence, (3, is the intercept,
8RS B is the trend in costs before disclosing information
o | 8 % :O: 5 concerning diseases, 32 is the change in costs immedi-
g <=8 g o ately after information disclosure or the step-change, and
2 E S (s is the difference between the pre-disclosure and post-
E 2183 g g disclosure trends. Accordingly, the post-intervention lin-
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_g EIRNEE: In our interrupted time series model, we did not con-
RNES E E = trol for seasonality because seasonality was not observed
'E % g8 RIZ § in the analyzed time series. Sensitivity analyses were per-
2 g formed by adding different combinations of covariates,
‘é ‘g including hospital type (general or specialist), number of
= g g beds, proportion of cases with targeted disease, and fixed
% £ igw effects of seasons to assess the robustness of the model.
8 gg All analyses were performed using Stata 16.0 with the
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- g % correlation. We used 5% as the significance level [25].
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- Results
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58 pitals. We identified 14 tertiary public hospitals before
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3 E “g g o 13,241(84,924) for the two diseases in the pre-and post-
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Impact of information disclosure on discharge costs per
case

For both thyroid and colorectal malignant tumors,
there were decreasing but insignificant step change
in discharge costs per case (-284.489 RMB, P=0.318;
-2837.556 RMB, P=0.059, respectively) when informa-
tion was disclosed. Ascending change in trend of dis-
charge costs per case after information disclosure were
observed in thyroid malignant tumors (111.359 RMB
per quarter, P=0.020). In contrast, discharge costs per
case in colorectal malignant tumors presented significant
decrease in trend of discharge costs per case (-574.004
RMB per quarter, P=0.023) after information disclosure
(Table 2; Fig. 1A and B).

As shown in Table 3, discharge costs per case varied sig-
nificantly across quartiles. For thyroid malignant tumors,
Q1 hospitals with the lowest baseline costs demonstrated
significant increase in both step change (1629.251 RMB,
P=0.019) and change in trend (250.365 RMB per quar-
ter, P=0.018) of costs per case, whereas Q4 hospitals
with the highest baseline costs experienced significant
decrease in step change (-1504.189 RMB, P=0.003). For
colorectal malignant tumors, there were neither signifi-
cant step change nor change in trend of costs per case
in Q1 hospitals, while significant decrease in both step
change (-6511.650 RMB, P=0.024) and change in trend
(-1076.060 RMB per quarter, P=0.006) were found in Q4
hospitals with the highest baseline costs (Fig. 1C-F).
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Impact of information disclosure on drug costs per case
Immediate decrease in drug costs per case after infor-
mation disclosure were observed but only signifi-
cant in colorectal malignant tumors (-1732.948 RMB,
P=0.019). However, both thyroid (-21.611 RMB per
quarter, P=0.047) and colorectal malignant tumors
(-598.438 RMB per quarter, P<0.001) presented signifi-
cant descending changes in trend of drug costs per case
(Table 2).

There was significant immediate increase in drug
costs per case for thyroid malignant tumors among
Q1 hospitals (175.500 RMB, P=0.010), as well as sig-
nificant decrease in both step change (-849.364 RMB,
P<0.001) and change in trend (-119.684 RMB per quar-
ter, P<0.001) among Q4 hospitals. For colorectal malig-
nant tumors, all 4 subgroups experienced significant
descending change in trend of drug costs per case, among
which Q4 hospitals demonstrated the largest decrease
(-1101.486 RMB per quarter, P<0.001) (supplementary
Table 2).

Impact of information disclosure on consumable costs per
case

As shown in Table 2, consumable costs per case for thy-
roid malignant tumors experienced significant increase
in both step change (199.174 RMB, P=0.003) and change
in trend (89.174 RMB per quarter, P<0.001) after infor-
mation disclosure. For colorectal malignant tumors,
consumable costs per case demonstrated significant

Table 2 Results of interrupted time series showing changes in trend and level change after the information disclosure on diseases

Constant Quarterly trend before infor- Step change when infor- Change in trend
30 (SE) mation disclosure 31 (SE) mation disclosed B2 (SE) after
information dis-
closure 3 (SE)
Thyroid malignant tumors
Discharge costs per case [RMB] 14177 .888*** 72719 -284.489 111.359*%
(198.326) (44.240) (280.417) (45.479)
Drug costs per case [RMB] 3078.871%** -6.298 -77.198 -21.611%
(35.062) (9.509) (99.450) (10.4517)
Consumable costs per case [RMB] 1466.304%** -11.237 199.174** 89.174***
(30.700) (6.710) (62.717) (7.508)
Length of stay [days] 7.370%%* -0.120%%* -0.815%** 0.080**
(0.129) (0.028) (0.120) (0.028)
Colorectal malignant tumors
Discharge costs per case [RMB] 42256.420%** 1018.438%** -2837.556 -574.004*
(1028.788) (222.443) (1446.846) (240.608)
Drug costs per case [RMB] 14288.657%** 384.040*** -1732.9479* -598.438%**
(394.854) (84.565) (701.918) (99.221)
Consumable costs per case [RMB] 14673.734%** 5.130 -396.835 222.859%%*
(14.654) (3.705) (291.280) (21.144)
Length of stay [days] 19.755%* -0.275%** -1.423%** 0.127
(0.343) (0.075) (0.366) (0.080)

Notes: CI-95% confidence intervals in parentheses; *p<0.05; **p<0.01; ***p<0.001; SE: Standard Errors
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increasing change in trend (222.859 RMB per quarter,
P <0.001) after information disclosure.

In terms of step change in consumable costs per case,
Q1 hospitals underwent immediate increase for thy-
roid malignant tumors (420.973 RMB, P=0.002), Q4

[ I I I I I | I I
2012q12013qg1 2014g1 2015g1 20161 201791 2018q1 20191 2020g1

Quarter

hospitals presented immediate decrease for colorectal
malignant tumors (-3893.801 RMB, P<0.001), while Q2
and Q3 hospitals experienced insignificant step change.
Ascending change in trend of consumable costs per case
were observed in both thyroid and colorectal malignant
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Table 3 Results of interrupted time series showing changes in trend and level change according to quartiles of hospital discharge

costs per case after the information disclosure

Thyroid malignant tumors

Colorectal malignant tumors

Q1 Q2 Q3 Q1 Q2 Q3 Q4
Constant 117643854  13880309%* 16176.986** 17172461%* 37242227%* 30809.620%* 55186.052%** 53864.407%**
BO (SE) (450.637) (135.857) (378.180) (88.921) (1005.794)  (1756612)  (1033.777)  (1342.396)
Quarterly trend before ~ -15.508 117078*  -1335 1893074 635738 1198890**  883358"*  1704.025%*
information disclosure  (97.772) (36.776) (76.513) (22.839) (219.964) (365.307) (237.346) (312.207)

B1 (SE)

Step change when infor-  1629.251%  -735.532* 124,565 1504189 -1173341 -4037.882*  -1056318  -6511.650*
mation disclosed (656.360) (283.823) (518.349) (463.237) (1424749)  (1826916)  (1363.632)  (2748.788)
B2 (SE)

Change in trend after 250.365* 56176 151.906 -44.700 48350 -807.3128%  -892494**  -1076.060%*
information disclosure  (100.377) (37.522) (79.571) (30.908) (228.392) (382.820) (254.425) (361.946)

B3 (SE)

Notes: CI-95% confidence intervals in parentheses; *p <0.05; **p<0.01; ***p <0.001; SE: Standard Errors;Quartile 1 (Q1) represents the lowest discharge costs per case

and Q4 represents the highest discharge costs per case

tumors across the four subgroups (supplementary
Table 3).

Impact of information disclosure on length of stay
Immediately after the performance information was dis-
closed, significant decrease in length of stay were found
in both thyroid (-0.815, P<0.001) and colorectal malig-
nant tumors (-1.423, P<0.001). Increase in trend of
length of stay were observed in both diseases but only
significant in thyroid malignant tumors (0.080, P=0.008)
(Table 2).

For most of the subgroups, neither step change nor
change in trend were found in both thyroid and colorec-
tal malignant tumors. Notably, Q4 hospitals experienced
immediate decrease in length of stay (-1.656, P=0.028)
among cases with colorectal malignant tumors (supple-
mentary Table 4).

Sensitivity analysis

The sensitivity analysis in which we adjusted season fixed
effects, hospital type, number of beds and proportion of
cases with targeted disease gave similar but more precise
results compared with the primary analysis. The find-
ings produced smaller step changes, and the directions
of pre-disclosure and post-disclosure trends were consis-
tent with those observed in the main analysis. However,
more statistical significance in changes was found com-
pared with in the initial analysis (Table 4 and supplemen-
tary Tables 5, supplementary Tables 6, supplementary
Tables 7, and supplementary Fig. 2).

Discussion

In this study, disclosure of information among pub-
lic hospitals in Shanghai had effect on costs per case
in each hospital. For malignant thyroid and colorectal
tumors, the discharge costs per case presented an insig-
nificant downward trend immediately upon informa-
tion disclosure, but a significant different trend change

subsequently. Meanwhile, the results showed that infor-
mation disclosure resulted in a significant increase in the
quarterly trend of discharge costs per case among low-
cost hospitals, whereas a slight decrease in the discharge
cost trend was observed among high-cost hospitals.

It is important to note that significant declines in both
drug expenditures and length of stay were detected. In
this study, the reduction of discharge costs per case may
be related to reduction in unnecessary drug usage or
excessive hospitalization. Moreover, the reduction in the
consumable costs per case is not yet demonstrated. In
addition, in the fourth quarter of 2013, the main policy
that affected the health cost was the disclosure of costs
on diseases, and there was no other policy that directly
affected the costs. Therefore, the time displacement of
the introduction of different reform measures, to some
extent, eliminates the interference of other policy factors
on information disclosure of this study.

Our results provide evidence that information disclo-
sure did indeed generate effects partially consistent with
the intended purposes. The findings suggest that the cost
change was primarily driven by disease information,
which was presented in the form of a series of cost and
efficiency indicators. For public reporting what matters
most is that hospital managers are shown to meet accept-
able performance standards [26]. For example, an indica-
tor that shows a hospital is a high-cost outlier in medical
service provides a clear indication that this dimension
requires attention. It could be said that the very avail-
ability of this homogenous information made various
hospitals managers to compare their costs with those
of their counterparts, and in so doing, maintain profes-
sional status. As opposed to the studies performed on
patients, little information is available from the literature
regarding the effectiveness of information disclosure on
healthcare provider. Larger, adequately powered stud-
ies that are designed to assess the impact of information
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disclosure on medical costs are required to confirm our
positive finding.

In addition, similar information reported high- and
low-cost hospitals by rank-ordering them based on costs.
This can have a powerful effect on reputation, as high-
cost hospitals can easily imitate the disclosure behavior
of low-cost hospitals, as we observed in this study. The
findings indicated that making interhospital informa-
tion public stimulated medical cost reduction in low-cost
hospitals. Concern for public image appeared to be a key
motivator for hospitals’ medical cost change efforts [20,
27]. In general, hospitals performing well after informa-
tion disclosure will continue to maintain professional or
institutional leading advantages. However, hospitals per-
forming really poorly will experience an existential crisis,
which in turn will force them to engage in a wide range
of increased improvement efforts immediately and invest
in building a reputation after information disclosure.
Thus, the effect of disclosing interhospital performance
information on hospital behavior is important to under-
stand the spillover effects of information disclosure and
thus merits our research. We believe that the reason for
this spillover effect is the improvement of cognition and
identity. The implication is that information disclosure, if
implemented in a form that is reasonably designed and
is relatively scientific, can have a strong positive impact
on low-cost hospitals. As such, whether this cost change
behavior of hospitals with different ratings is competi-
tion driven, or somehow driven by hospital management
decisions remains to be determined in future research.

It is also worth noting that the findings in this study
were entirely driven by supply-side responses to perfor-
mance information. Performance information gener-
ally has decision value, and as stated by Narayanan and
Davila [28]: “Most firms collect a plethora of informa-
tion for belief revision, even though only a few signals
are directly linked to incentives” Most proponents of
the disclosure of healthcare performance information
believe that making this information public will enhance
the decision-making of providers and encourage market-
based discipline and reform [29, 30]. Our results also
support the notion that making performance information
public between hospitals can have certain decision-mak-
ing value for hospitals. It is further possible that the posi-
tioning of the hospital in the medical care field based on
the performance report affects its status, respect, etc., as
the face value “assumes a particular importance” in East
Asia. Face plays the role of a “social interactional identity,’
directing a hospital’s verbal and non-verbal behaviors
that “protect/save self-face” [31]. Organizations desire
recognition as a motivator of consequent feedback-
seeking activities. The study by Hwang et al. arrived at
similar conclusions and has suggested that in collectivist
culture, face awareness is more obvious, and brand-name

14552.010*%
(5475.528)
1360.466%**
(289.652)

(758.235)
-3.628

Model5
-477.754
(2.866)

-1358.079***
(289.302)

Notes: CI-95% confidence intervals in parentheses; *p <0.05; **p<0.01; ***p<0.001; SE: Standard Errors; Model 1 adjusted season fixed effects; Model 2 adjusted hospital type and number of beds per quarter; Model 3

adjusted hospital type, number of beds per quarter, and season fixed effects; Model 4 adjusted hospital type, number of beds per quarter, and proportion of cases with targeted disease of total cases per hospital; Model 5

adjusted hospital type, number of beds per quarter, proportion of cases with targeted disease of total cases per hospital and season fixed effect

Model4
14513.611%
(5433.259)
-3614
(2.806)

-12073.224**
(3611.290)

Model3
-920.765
(729.973)
-6.834
(5.180)

Model2
-12038.855
(3580.016)
-6.757
(5.103)

Model1
567.514
(1019.975)

Proportion of cases with targeted diseases (SE)

Table 4 (continued)

Specialist hospital (SE)
Number of beds (SE)

Quarter 4
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products can improve the organization’s social self and
peer recognition [32]. Therefore, executive leaders have
an inherent motivation to improve and consider them
and the measures that underlie them while making medi-
cal decisions. At the same time, Hibbard et al. also noted
that hospitals with public reporting programs engaged in
more quality improvement activities and were more likely
to have improved outcomes than their counterparts [13].
However, a greater number of high-quality studies are
required to verify the effects of information disclosure.

To the best of our knowledge, this is the first study to
evaluate the effect of information disclosure on medical
costs among medical organizations. We believe that our
findings will not only have a strong positive impact on
medical cost change efforts but it will also enable the for-
mation of an effective information disclosure form, which
in turn could help improve and enhance the supervision
and governance among medical institutions in Shang-
hai. Moreover, this form of information disclosure, once
fully established, can give provider-specific performance
information within the industry. Further, the decision
making by hospital can be better informed. Finally, our
study can serve as useful background research for further
large-scale, multicenter studies and for research after
comprehensive medical information disclosure.

Our study does have limitations that need to be
acknowledged. First, in our analysis, we examined
changes in costs per case over approximately 27 quar-
ters after the disclosure of disease information. Further
high-quality studies should focus on evaluating changes
in efficiency and quality of services provided that we were
unable to observe with the current data. Further, more
importantly, the degree to which the observed increased
quality and efficiency improvement efforts yield actual
improvements in outcomes should be observed. Sec-
ond, we could not examine other effects of hospital-
level changes that may be important, such as, different
personal preferences of executives at the hospital level,
different cultural backgrounds of hospitals, and differ-
ent strategies used to confirm the development goals.
Examination of these issues was beyond the scope of
the current study. These will be critical topics for future
research. Third, although this research cannot draw a
firm causal link between information disclosure and out-
comes in light of a non-experimental design, an inter-
rupted time series design was used to study time trends
in an adjusted analysis for important prognostic factors
and for exploring the impact of information disclosure
on outcomes. We did not identify significant changes
in healthcare-related policies in fourth quarter of 2013,
which reduces the concern that we may be misattributing
changes in outcomes to factors other than the interven-
tion in question. Finally, because of the limitation of sam-
ple selection, the results of our study can only represent
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the cities with comparable sample GDP levels. Future
studies are needed to disentangle the impact of these
policies.

Conclusion

In conclusion, information disclosure resulted in a sig-
nificant increase in the quarterly trend in discharge costs
per case among low-cost hospitals, whereas a slight
reduction in the costs among high-cost hospitals was
seen. Our findings support the continued disclosure of
medical information, improvements in the disclosure
form, and enlargement of the public reporting systems
in China, given its potential for triggering changes in
healthcare costs. In future studies, evaluating the types of
information or presentation methods that are effective in
making medical decisions and ultimately providing care
will help verify our findings.
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