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Abstract
Mandatory measurement and disclosure of outcome measures are commonly used policy 
tools in healthcare. The effectiveness of such disclosures relies on the extent to which 
the new information produced by the mandatory system is internalized by the healthcare 
organization and influences its operations and decision-making processes. We use panel 
data from the Japanese National Hospital Organization to analyze performance improve-
ments following regulation mandating standardized measurement and peer disclosure of 
patient satisfaction performance. Drawing on value of information theory, we document 
the absolute value and the benchmarking value of new information for future performance. 
Controlling for ceiling effects in the opportunities for improvement, we find that the new 
patient satisfaction measurement system introduced positive, significant, and persistent 
mean shifts in performance (absolute value of information) with larger improvements for 
poorly performing hospitals (benchmarking value of information). Our setting allows us to 
explore these effects in the absence of confounding factors such as incentive compensation 
or demand pressures. The largest positive effects occur in the initial period, and improve-
ments diminish over time, especially for hospitals with poorer baseline performance. Our 
study provides empirical evidence that disclosure of patient satisfaction performance infor-
mation has value to hospital decision makers.
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Introduction

Improving healthcare outcomes, quality, cost, access, and patient experience are topics of 
high policy interest in many countries. The effectiveness of any healthcare policy depends, 
in large part, on the extent to which it influences behaviors within the organizations subject 
to the policy. Systematic collection and disclosure of reliable, consistent, and comparable 
health outcomes measures is often proposed as a key policy tool. Whether the information 
provided by these performance measures is internalized by the organization and influences 
outcomes is an empirical question that we address in this study.

Economic and decision theory alike posit that new information generated by mandated 
measurement systems improves decisions. Performance information reduces the uncer-
tainty about the mapping between effort and outcomes and influences subsequent alloca-
tions of effort across actions and activities to maximize desired outcomes. Performance 
information disclosure can therefore enhance decision making of providers and patients 
alike, instill participative decision making, and encourage market-based discipline and 
reform (Fung 2008; Lindenauer et al. 2007). On the other hand, excessive or ambiguous 
information could create confusion, adversely affect patient choices, and encourage health-
care providers and managers to game performance measures (Dranove et al. 2003; Weiss-
man et  al. 2005). Thus, in a healthcare setting, the effect of performance disclosures on 
future performance is an empirical question.

In the hospital industry, patient satisfaction is especially important and forms a central 
feature of patient centered medicine (Bardes 2012). As in many high-contact service envi-
ronments, satisfaction is a key driver of success (Goldstein 2003). We analyze patient satis-
faction panel data from 145 public Japanese hospitals over a period of 8 years (2004–2011) 
subsequent to the introduction of regulation mandating the periodic collection and peer 
disclosure of standardized patient satisfaction measurements. We develop hypotheses about 
the impact of mandatory performance measurement on performance improvement and 
its persistence. We build on the predictions of value of information (VOI) theory, which 
defines information value as the difference between the expected utility of an action based 
on the posterior probability given a new information set, and the expected utility of the 
action given only the prior information set (Pratt et  al. 1995).1,2 The improved posterior 
distribution should guide decision makers toward better choices of effort allocation to max-
imize desired outcomes. In particular, we posit that the information generated by the new 
policy has both absolute value—i.e., it improves the mapping between effort and perfor-
mance for the individual hospital—and benchmarking value—i.e., it signals the hospital’s 
performance relative to its peer group.

Our setting exhibits three ideal characteristics to explore our research question. First, 
the new information was not previously collected in any systematic way by the hospitals or 
any other entity—that is, the information is new. Second, patient satisfaction performance 
is not tied to incentive compensation or other pecuniary payoffs for any member of the 
healthcare provider organization. Third, institutional characteristics related to the imple-
mentation of the new policy make it virtually impossible for individual managers or clini-
cians to game the measure by improving reported but not actual performance.

1 Yokota and Thompson (2004) provide a review of VOI models in healthcare.
2 Although VOI is sometimes interpreted rather narrowly as the amount a decision maker would be will-
ing to pay for higher quality information, the analytical models of VOI are generic and refer to “value” in 
a flexible sense that allows for nonfinancial interpretations (Bromwich 2007; Demski 1972; Raiffa 1968).
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We leverage on a 2004 regulation which required measurement of patient satisfaction 
for hospitals belonging to the Japanese National Hospital Organization (NHO). Pursuant to 
the new policy, a neutral external agency employed by the NHO conducted an annual sur-
vey of inpatients and outpatients about their satisfaction with several aspects of their hospi-
tal experience, including medical treatments and procedures, physician and staff behavior 
and attitudes, and hospital infrastructure. The results of the survey containing performance 
information on the level as well as relative rank of individual member hospitals were dis-
seminated to all hospitals within the NHO every year.

We analyze patient satisfaction panel data from all 145 NHO-member hospitals over a 
period of 8 years (2004–2011). We first conduct a factor analysis of the survey responses 
and identify several satisfaction constructs, as well as an overall satisfaction factor. We 
then examine whether patient satisfaction information leads to improvements in subsequent 
performance for each construct, and whether there are differences in the extent of improve-
ment based on initial relative performance. Our analyses control for ceiling effects—that 
is, opportunities for further improvement are lower for hospitals that begin at greater levels 
of patient satisfaction and diminish as hospitals improve over time. Results indicate that 
new patient satisfaction information has an absolute performance effect in that satisfac-
tion levels improve in the post-implementation period and do not regress to original levels, 
which suggests that the intervention succeeded in generating a meaningful and persistent 
favorable mean shift in overall performance.3 We also find evidence of the benchmarking 
effect of new information, in that hospitals that ranked lower in the baseline year (defined 
as hospitals in the lowest quartile of performance in 2004) exhibit greater improvements 
in performance following the receipt of survey results, controlling for ceiling effects. We 
conclude that the new information about performance relative to a relevant peer group pro-
vides valuable feedback for directed effort.

In additional tests, we find that performance improvements are of larger magnitude in 
the year immediately following the introduction of the measurement, when the informa-
tion is new, compared to subsequent years, especially for hospitals that were performing 
poorly in the baseline year. Thus, the performance effects of information updates follow 
a path of diminishing returns relative to new information. We further examine the rela-
tion between the first change in performance and the persistence of performance improve-
ments over time. This analysis sheds light on the nature of the changes enacted by hospitals 
in response to the new information about patient satisfaction. We find that the initiatives 
implemented in the first year after the intervention are predictive of persistent performance 
improvements. Finally, we validate that patient satisfaction improvements are not driven by 
motives such as maximizing compensation or hospital payoffs.

Our study makes several contributions. First, we isolate the feedback role of new per-
formance information in a healthcare setting. Prior research, such as Evans et al. (1997) 
finds that mandated public disclosures of hospital mortality performance is associated with 
subsequent improvements in mortality for hospitals that were performing poorly during the 
initial period. However, in Evans et al. (1997) hospitals were already collecting mortality 
information and the only change was to make the disclosure public. That is, the information 
was not new to the decision maker but only the disclosure was new. Second, we attempt to 
disentangle the value of information about absolute performance (i.e., relative to the meas-
urement scale) and the value of information about relative performance (i.e., relative to a 

3 This finding also reduces the concern that regression to the mean might be an alternative explanation for 
our findings.
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reference group). Third, a wealth of research has explored the importance of nonfinancial 
measures such as client satisfaction in driving future financial performance (e.g. Ittner and 
Larcker 1998; Nagar and Rajan 2005). These studies have stressed the importance of man-
agerial compensation tied to nonfinancial information (Banker et al. 2000). Our evidence 
suggests that firms would benefit from designing planning and feedback systems where 
decision makers obtain performance information even if it is disassociated from compensa-
tion or other financial rewards. Finally, our study has important policy implications. The 
current healthcare policy discourse highlights preferences for public disclosure of quality 
information, under the assumption that public disclosures will promote informed choices 
by patients and give rise to market-based pressures on hospitals to improve quality. Our 
study shows that quality information can lead to quality improvements even if it is only 
provided to hospital medical and managerial staff.

Institutional background of the Japanese National Hospital 
Organization

The Japanese National Hospital Organization (NHO) is the oversight agency for Japanese 
government hospitals. Formally established in 2002 and headquartered in Tokyo, the NHO 
is the largest hospital network in Japan comprising of 145 hospitals (about 3.5% of the total 
number of hospitals in Japan at the time).4 Like other Japanese Independent Administrative 
Institutions (IAI), the NHO is the result of the separation between political and operational 
responsibilities for public services. IAIs are non-profit organizations that have consider-
able autonomy in managing their own budgets. They are provided with adequate decision 
autonomy and encouraged to apply private sector management principles to their practices.

The mission of the NHO is to operate as a safety net allowing all citizens access to 
treatment and care “even for specialties that are difficult to access for reasons such as 
lack of experienced providers or system establishment or specialties that are not profit-
able in the private sector” (NHO Guidebook, page 8). NHO hospitals are grouped into 
two categories: general hospitals, which provide a wide range of services at their discre-
tion, and sanatoriums, which, in addition to offering services similar to general hospitals, 
are required to supply particularly expensive and risky medical services, including care 
for “tuberculosis, severe motor and cognitive disabilities, and incurable neuromuscular dis-
eases, including muscular dystrophy” (NHO Guidebook, page 8). Both types of hospitals 
provide inpatient as well as outpatient treatment. Funding for NHO hospitals comes from 
three sources: patients’ copayments for service rendered, reimbursements by the National 
Health Insurance or Employees’ Health Insurance, and public funding through govern-
ment grants and subsidies.5 Patient copayments are received directly by the hospital, while 
insurance reimbursements are received through a claims process. Public funding allocation 

4 Source: Guidebook of the National Hospital Organization—www.nho.hosp.go.jp.
5 Health Insurance in Japan is compulsory for all citizens and can be obtained either through the employer 
(Employees’ Health Insurance) or, in the case of self-employed individuals and students, through the 
National Health Insurance system. Special insurance programs are in place for elderly citizens (over 
75 years). Patients pay about for 30% of the cost of medical services, with the remaining 70% being reim-
bursed to the hospital by the insurer or the government. Medical costs exceeding the equivalent of $600 in 
a month are fully reimbursed by the insurer or the government. Other than minor cost of living adjustments, 
these numbers have been steady since the year 2000.
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to each hospital within the NHO is dependent upon periodic performance evaluations of 
medical outcomes (e.g. mortality and morbidity) and assessment of the hospital’s need for 
resources. Prices for healthcare services are centrally determined by the Japanese govern-
ment. Price is, therefore, not a driver of patients’ choice of healthcare provider.

After winning the 2003 general elections, the incumbent Liberal Democratic Party 
enacted a series of initiatives to promote administrative reform. As part of a renewed 
impetus to improve healthcare, the NHO introduced in 2004 an annual patient satisfac-
tion survey for every member hospital “to assess patients’ perspectives of the services pro-
vided” (NHO Guidebook, page 12) and improve healthcare quality in NHO hospitals. Dr. 
Kunio Nakai, NHO board member and head of South Wakayama Medical Center, recalled, 
“There was a concern that national hospitals at the time were not considering patients first. 
[…] We were transitioning into a more private business structure. Therefore, we needed to 
make significant changes in the way we ran the hospitals, and one of the first steps in that 
change was to improve patient satisfaction.”6

Starting in 2004, patients treated in NHO hospitals were required to complete a stand-
ardized questionnaire, which assessed their satisfaction with critical aspects of their hos-
pital experience, including medical treatment, the behavior of the staff, and the quality of 
the infrastructure. The survey was conducted by an independent university research agency 
hired by the NHO and unrelated to any of its hospitals. The university research agency 
compiled and analyzed the results of the annual survey, and distributed feedback reports to 
all member hospitals. The feedback reports included the average scores of each hospital on 
every patient satisfaction category and each hospital’s ranking within the NHO. There were 
no monetary incentives tied to patient satisfaction performance.7

Theory and hypotheses development

Value of information

The value of information theory framework (Demski 1972; Bromwich 2007) motivates our 
study. Suppose a decision maker is considering an action choice from a vector of potential 
actions A{a}, and a potential set of uncertain states S = {s}. The utility of a particular action 
is U(s, a), where �(s) is the probability specification of the uncertain states. The decision 
maker optimally selects the action a*, which maximizes expected utility, that is 
E(U|a∗) = max

a∈A
∫
s

U(s, a)�(s) . The action choice involves the assessment of the expected 
utility of each action and state combination.

The subjective probability distribution of the likelihood of the states �(s) is a function of 
the information made available to the decision maker at the time of the decision by an 
information system ƞ (Feltham 1968). Suppose the decision maker obtains an additional 
information signal y, which allows for an improved assessment of the likelihood of the 
state �(s) . The signal y has value if it changes the decision, relative to the decision that 
would have been made without the signal, leading to greater levels of utility. The expected 

6 The research team interviewed Dr. Kunio Nakai in October of 2017.
7 Physicians and medical staff at the NHO are compensated on a fixed wage basis and are not provided 
performance-contingent bonuses. Physicians and staff obtain raises based on general macro-economic con-
ditions. Section 4 examines physician compensation at NHO hospitals in greater detail.

Author's personal copy



324 S. Gallani et al.

1 3

utility including the new information signal is therefore 
E
(
U|y, η, a∗

y

)
= max

a∈A
∫
s
U(s, a)�(s|y, η) , where �(s|y, η) is the revised probability distribu-

tion after the receipt of the new information signal y. The expected value of signal y is the 
difference between E

(
U|y, η, a∗

y

)
 and E(U|a∗).8 If this expected value is positive, then the 

new information has value to the decision maker.

Performance effect of patient satisfaction information

Theory predicts that that healthcare providers derive utility from non-financial outcomes 
such as patient satisfaction, independent of monetary compensation (Arrow 1963; Kolstad 
2013). At the same time, however, analytical research on multitasking (Holmstrom and 
Milgrom 1991) predicts that managers faced with competing priorities and demands on 
their time tend to allocate more effort to those dimensions of performance that are more 
directly linked to monetary rewards. Since the inception of the IAI, hospital administrators 
in our setting are evaluated annually based on medical and managerial aspects of perfor-
mance that do not include patient satisfaction. Therefore, it is plausible that new informa-
tion on patient satisfaction might not be salient enough to generate a change in behaviors.

The introduction of the patient satisfaction survey provided hospitals with an additional 
information system ƞ that contained two new signals—absolute patient satisfaction level 
(y1) and patient satisfaction relative to peer hospitals (y2). We posit that the healthcare 
provider’s utility from patient satisfaction is a function of both the hospital’s individual 
performance level relative to the measurement scale (absolute value of information) and 
its performance relative to peers (benchmarking value of information). We therefore test 
whether the new information provided by each signal has value, in that it affects the choice 
of actions leading to improvements in subsequent performance.

Absolute value of patient satisfaction information

NHO sources indicated that before 2004, neither the NHO nor individual member hospitals 
collected systematic information on patient satisfaction, as it was generally not a prior-
ity for hospitals in the system. Consequently, even those hospitals that were interested in 
assessing patient satisfaction only had, at best, noisy priors about their own performance. 
Individuals tend to be overconfident about their ability and overestimate their effort levels 
(Camerer and Lovallo 1999; Benoit and Dubra 2011; Kruger and Dunning 1999, 2002); 
thus, individual hospitals likely concluded that their patient satisfaction performance was 
(a) on the higher end of an absolute scale, and (b) above average relative to their peers.

In line with a standard assumption in decision theory, we posit that decision makers in 
hospitals are Bayesian, i.e., they use new information to update their prior beliefs (Pratt 
et al. 1995). The new information about absolute performance would therefore influence 
strategy and effort allocations required to move from utility function E(U|a∗) to 
E
(
U|y, η, a∗

y

)
. The information on individual performance level (y1) provided a more pre-

cise signal of absolute performance, reduced uncertainty in the mapping between actions 

8 Although VOI is sometimes interpreted rather narrowly as the amount a decision maker would be willing 
to pay for higher quality information, analytical VOI models are generic and refer to “value” in a flexible 
sense that allows for non-pecuniary interpretations (Bromwich 2007; Demski 1972; Raiffa 1968).
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and outcomes, permitted belief revision, and increased employees’ knowledge (Sprinkle 
2003). The new performance signal enhanced employees’ ability to make guided effort 
choices that were better suited to the circumstances (Morris and Shin 2002; Bandura and 
Jourden 1991; Ederer 2010) and devise corresponding interventions to improve (Anderson 
and Kimball 2019). This leads to the following prediction about the absolute performance 
effect of nonfinancial performance information:

H1 New information about patient satisfaction performance improves subsequent 
performance.

Benchmarking value of patient satisfaction information

The second signal contained in the patient information system was patient satisfaction rela-
tive to peer hospitals (y2). The relative signal y2 has two benchmarking uses, one related 
to its effect on healthcare providers’ utility function, and the other related to its feedback 
value. Economic theory recognizes referent performance as an important driver of util-
ity (Kolstad 2013; Sugden 2003; Lant and Hewlin 2002). In a reference-dependent utility 
model, decisions are influenced both by the expected outcome of the decision and by a 
reference point, which could be performance of a peer or competitor (Sugden 2003). Public 
policy intervention, such as the NHO’s introduction of patient satisfaction measurement 
and reporting, typically aim to improve or sustain performance across all organizations 
subject to the stimulus, but, in particular, to improve performance of those that operate 
significantly sub-standard.

If a relative performance signal indicating poorer performance relative to a referent 
group is valuable, it then prompts decision makers to increase effort and to search for new 
strategies that can improve the rankings (Bandura and Jourden 1991), especially if deci-
sion makers have flexibility to respond to the new information (Abernethy and Bouwens 
2005). Organizational theory posits that decision makers pay more attention to activi-
ties that fail to meet targets compared to those that succeed (Levitt and March 1988). In 
our setting, the noise reduction value of relative feedback is higher for poorly performing 
hospitals because they likely expected to be above average in the pre-information period, 
and therefore the relative information represents an unpleasant surprise.9 Therefore, poor 
relative performance can be a higher motivator of performance than good performance. 
For example, Ramanarayanan and Snyder (2012) find that information disclosure in the 
dialysis industry is associated with reduction in mortality for poorly performing firms, but 
do not find comparable effects for highly performing firms. On the other hand, poor rela-
tive performance could also be demotivating if poor performers perceive the gap between 
themselves and the top performers to be too wide to bridge. Casas-Arce and Martínez-
Jerez (2009) find that the introduction of a relative performance evaluation system (i.e., a 
contest) in a retail setting introduces complacency among the high performers, who reduce 
effort, and leads poor performers to give up. To be an effective motivator for poor perform-
ers, relative performance information needs to offer information about the feasibility of 
performance improvements required to close the gap with better performers.

9 Prior literature finds that in the absence of information, individuals and firms tend to hold optimistic 
beliefs about their ability and therefore are overconfident about their performance relative to competitors 
(Kahnemann et al. 1982).
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The relative performance signal y2 has feedback value for the decision maker to the 
extent that it provides an assessment of the range of possible outcomes that are achievable 
(i.e., if peer organizations are performing better, then those higher levels of performance 
must be achievable), as well as opportunities for learning. y2 reduces idiosyncratic uncer-
tainty creating a level field to assess performance. y2 also increases the accuracy of the 
posterior belief function about the mapping between effort and output relative to the organ-
ization’s peer group. This serves as motivation for poor performers to increase effort to 
improve performance (Ederer 2010). Based on the above, we test the following hypothesis:

H2 Lower baseline performance on patient satisfaction measures is associated with higher 
magnitude of subsequent improvements.

Diminishing returns from patient satisfaction information

Because the patient satisfaction survey is administered every year, the Bayesian belief revi-
sion of decision makers is likely more significant in the first year, when the information is 
completely new. Subsequent iterations of the survey likely offer decision makers opportuni-
ties to revise and fine tune their performance strategies. Therefore, we explore whether new 
performance information has greater value relative to performance information updates.

Theory posits that value of information depends on the prior distribution that decision 
makers use to represent the current situation (Raiffa 1968). Before the availability of any 
standardized information about own and peer performance, decision makers are likely to 
(a) systematically over-estimate their own performance, (b) exhibit overconfidence about 
their own performance, and (c) estimate probability distributions that are tighter than the 
actual distributions (Alpert and Raiffa 1982; Lichtenstein, Fischhoff, and Phillips 1982; 
Morgan and Henrion 1990; Hammitt and Shlyakhter 1999). This implies that release of the 
first information signal is likely to cause a greater Bayesian adjustment of decision mak-
ers’ beliefs (Kolstad 2013) compared to subsequent updates. The idea is that subsequent 
probability distribution adjustments based on further releases of informative signals would 
be smaller in magnitude relative to their initial release, when decision makers went from 
a no-information regime to a quality information regime. In sum, the initial performance 
signal captures the effect of new information, while subsequent signals capture the effect of 
information updates. This leads to the following hypothesis:

H3 Patient satisfaction information drives greater improvements relative to the baseline 
during the initial period compared to subsequent periods.

Methodology

Sample characteristics

Our dataset includes satisfaction information about the entire population of 145 NHO hos-
pitals for the period 2004–2011. The standardized patient satisfaction survey was adminis-
tered every year during the months of June and July in all NHO hospitals. There are two 
types of NHO hospitals—general hospitals and sanatoriums. General hospitals are similar 
to private hospitals and are allowed greater discretion in the choice of healthcare services 
they offer. Sanatoriums are expected to provide not only the services that are provided by 
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general hospitals, but also special services “that cannot be dealt with properly by Non-
National Hospital Organizations due to historical and social reasons.”10 These include 
treatment of expensive (thus often unprofitable), long-term, risky, or communicable ail-
ments such as tuberculosis, AIDS, Alzheimer’s, ALS, complex mental illnesses, and inva-
sive or terminal cancer.

Separate surveys were administered to inpatients and outpatients (“Appendix  1”). 
Each survey contained ten common questions related to the patient’s overall satisfaction 
(“Appendix 1”, Panel A). Inpatient satisfaction was assessed with 19 questions (“Appen-
dix  1”, Panel B), and 15 questions related to satisfaction of outpatients (“Appendix  1”, 
Panel C). The survey items related to aspects that were considered to be critical for the 
delivery of high-quality healthcare services,11 such as quality of medical treatments, 
behavior of the staff, quality of infrastructure and facilities, waiting periods, etc. All the 
questions used a 5-point Likert-type scale, where 1 indicated strong dissatisfaction and 5 
indicated strong satisfaction. Data were collected and processed by a university research 
center, which was unrelated to any of the hospitals in the NHO. Feedback reports were sub-
sequently distributed to each member hospital. These reports contained the average score 
for each of the questions included in the questionnaires and the ranking of the hospital 
within the NHO on each item included in the survey. Our dataset consists of the hospital/
year level average score for each question included in the questionnaire as well as the asso-
ciated rankings for each year between 2004 and 2011.12

Descriptive statistics for each survey item are reported in “Appendix 2”.13 In general, 
we note that the distribution of average hospital scores exhibits slightly higher means in 
the inpatient subsample compared to the outpatients one. However, inpatients are also more 
likely than outpatients to assign lower scores, as evidenced from the greater variation in the 
distribution of reported scores.

Variables reduction

Patient satisfaction is a multidimensional construct (Chen 2009). To obtain a measure of 
the underlying dimensions, we conduct a factor analysis using the patient satisfaction sur-
vey data. We use a principal component factor approach with oblique rotation to allow for 
the possibility of significant correlation among factors. We retain factors with eigenval-
ues greater than 1. Consistent with the design and administration process of the survey, 
we conduct separate factor analyses for inpatients and outpatients and, within each patient 
type, for detailed aspects of satisfaction and for the general satisfaction block of the survey 
questions. With respect to the general satisfaction construct, we confirm that all items load 
onto a single factor for each type of patient. General satisfaction items load with weight 
greater than 0.80 (0.85) for inpatients (outpatients) with a Cronbach’s alpha of 0.98 (0.96). 
Exploratory factor analysis of the detailed satisfaction questionnaires reveals two factors for 
inpatients and three for outpatients. Based on the items loading onto each factor, we label 

10 National Hospital Organization (Independent Administrative Institution) page 1; http://www.mof.go.jp/
engli sh/filp/filp_repor t/zaito 2004e -exv/24.pdf.
11 Source: Guidebook of the National Hospital Organization—www.nho.hosp.go.jp.
12 We do not have access to individual patient-level responses.
13 The surveys include sub-items for each of the 15 (19) questions. After validating that each group of sub-
questions loaded on individual factors corresponding to the “header” question, we decided to focus on the 
15 (19) header questions in order to ensure we would have sufficient statistical power for our analyses.

Author's personal copy

http://www.mof.go.jp/english/filp/filp_report/zaito2004e-exv/24.pdf
http://www.mof.go.jp/english/filp/filp_report/zaito2004e-exv/24.pdf


328 S. Gallani et al.

1 3

inpatient factors as Staff/Treatment (factor loadings > 0.63; Cronbach’s alpha = 0.97) and 
Logistics/Infrastructure (factor loadings > 0.72; Cronbach’s alpha = 0.91). For outpatients, 
we label our factors as Staff/Treatment (factor loadings > 0.62; Cronbach’s alpha = 0.93), 
Administrative Procedures (factor loadings > 0.67; Cronbach’s alpha = 0.81), and Logistics/
Infrastructure (this factor is composed of one single item corresponding to the direct ques-
tion about inconvenience of the hospital).14

Descriptive statistics and correlations

Table 1 provides descriptive statistics for all hospitals in our population. Because patient 
satisfaction factors are normalized by construction, the corresponding variables exhibit 
zero mean and a standard deviation of one. Higher values of the factor scores correspond 
to higher levels of satisfaction. General hospitals represent 40% of the hospitals included 
in our population, while sanatoriums constitute the remaining 60%. On average, Japanese 
prefectures15 are served by seven hospitals for each 100 thousand inhabitants, and in less 
than 25% of the cases that number is lower than 2.6. Among expenses, salary and bonuses 
represent an average of 31% of total costs. Medical revenues represent the predominant 
source of funding.

Table 2 provides the pairwise Pearson correlation coefficients for the variables included 
in our dataset. Larger hospitals and general hospitals appear to have greater overall satis-
faction among the outpatient population, and lower among the inpatient ones. However, 
inpatients seem to be generally more satisfied about the quality of the staff and treatment 
compared to outpatients. Compensation expenses appear to be positively correlated with 
outpatient overall satisfaction but have no significant correlation with inpatients’ satisfac-
tion. Grant revenues are positively correlated with satisfaction with logistics and infra-
structure aspects of the outpatients’ experience (likely due to greater resources that can be 
dedicated to renovations of older buildings—a nation-wide initiative promoted by the NHO 
during the years in our sample period),16 negatively correlated with satisfaction on admin-
istrative procedures, and not significantly associated with any other aspect of satisfaction.

Exploratory analysis of satisfaction components for inpatients and outpatients

Inpatients and outpatients in different organizational settings may differentially weigh the 
importance of each factor in formulating their assessments of overall satisfaction with the 
hospital.17 Therefore, to further validate the soundness of our factor analysis, we examine 

14 Items that cross-loaded on multiple factors were dropped (Ho 2013).
15 A prefecture is a geographical subdivision of the Japanese territory, conceptually equivalent to a county 
in the US.
16 Source: Guidebook of the National Hospital Organization—www.nho.hosp.go.jp.
17 A survey conducted by the Japanese Ministry of Health, Labor and Welfare during the period of the 
study explored the major drivers of hospital choice for inpatients and outpatients. The sample consisted 
of more than 150,000 respondents, randomly selected from the patient population of all Japanese Hospi-
tals. Overall, outpatients (inpatients) identified the following drivers of hospital choice: 38% (34.9%) prior 
experience at the same hospital, 37.6% (29.9%) physical closeness to their residence, school or place of 
work, 33.2% (49%) recommendation by doctors, 31.4% (34.7%) kindness of doctors and nurses, and 28.7% 
(25.5%) size/technology of the hospital. Source: Japanese Ministry of Health, Labour and Welfare. (2011). 
Patients Behavior Survey, from http://www.mhlw.go.jp/engli sh/new-info/2012.html.

Author's personal copy
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the extent to which each of the component factors influences overall inpatient and out-
patient satisfaction. Using OLS regressions with heteroskedasticity-robust standard errors 
clustered by hospital, we estimate the following model, first for the pooled sample of all 
hospitals and then separately for the general hospitals and sanatoriums:

Variable descriptions are provided in “Appendix 3”. Results reported in Table 3 indicate 
that both Staff/Treatment and Logistics/Infrastructure are significant drivers of overall inpa-
tient satisfaction. Wald tests comparing the magnitude of coefficients associated with each 
factor indicated that, in our setting, inpatients assign similar weights to these aspects of 
healthcare services when considering their overall satisfaction with the hospital. However, 
inpatients of sanatoriums—who likely deal with lengthier and riskier conditions—value 
their experience with staff and treatment more than the quality of the infrastructure of the 
provider organization (i.e., the Wald test rejects the null hypothesis that the two coefficients 
are not different; p > 0.10). Similarly, outpatients tend to value equally the three satisfaction 
factors we identified in our variable reduction effort, with the exception of outpatients in 
sanatoriums, who assign a significant lower weight to administrative procedures compared 
to their interactions with the staff and their treatment.

Univariate test of H1: average patient satisfaction performance improvements

H1 predicts a positive effect of patient satisfaction information. Table 4 provides informa-
tion on the mean inpatient and outpatient satisfaction for each year subsequent to the infor-
mation release. Statistical tests (t test) comparing the mean performance in each year with 
the baseline (patient satisfaction in 2004) indicate a positive mean shift in satisfaction with 
staff and treatment for both inpatient and outpatient respondents, as evidenced by a positive 
difference with the baseline recorded in each year subsequent to the introduction of the sur-
vey. In other words, we document a persistent improvement in overall satisfaction. Interest-
ingly, satisfaction with logistics and infrastructure improves in the eyes of inpatients, while 
it deteriorates for outpatients. While this is likely to be a consequence of prioritization in 
the renovation programs managed by the NHO, we do not have sufficient information to 
further explore this finding.18 Administrative procedures do not appear to change as a result 
of the intervention. Taken together, our univariate tests suggest that hospitals acted on 
aspects of healthcare delivery that were more directly impactable by clinicians (e.g. staff 
behaviors, communication with the patients, empathy), whereas effects of the intervention 
on other more structural aspects of the patient experience (e.g. infrastructure, administra-
tive procedures) were more difficult to affect.

(1)

OverallSatisfactioni,t = � +

k∑

j=1

�jFactorji,t + �1Hospitali + �2Sizei + �3Concentrationi +

T∑

t=1

�tYeart + �

18 Patient satisfaction with hospitals’ infrastructure is likely negatively impacted by aging buildings that 
had not been properly maintained during the pre-NHO era. Since 2004, the NHO has invested significant 
sums, mostly in the form of grants, to remodel and renovate its hospitals with a view to improve patient 
experience. However, because it is the policy of the NHO to balance their budget each year, and each hos-
pital is responsible for breaking even, actual investments were slow to produce visible results. The disrup-
tion caused by renovation activities is likely to have caused the deterioration of patient satisfaction in some 
cases. Source: Guidebook of the National Hospital Organization—www.nho.hosp.go.jp.
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Multivariate test of H1: absolute value of patient satisfaction information

We test H1 using the following multivariate model, which estimates the level of patient sat-
isfaction in each year subsequent to the introduction of the satisfaction survey:

We control for hospital type (time invariant indicator variable Hospital coded as 1 for 
general hospitals and zero for sanatoriums), hospital Size (measured as the number of 
staffed beds divided by 100) and Concentration (which is the number of private and public 
hospitals per 100,000 people in the geographic area (prefecture) where each NHO hospi-
tal is located). We perform seven separate estimations, one for the overall satisfaction score 
for inpatients and outpatients respectively, one for each of the satisfaction factors i.e., Staff/
Treatment and Logistics/Infrastructure for inpatients, and Staff/Treatment, Logistics/Infra-
structure, and Administrative Procedures for outpatients. Satisfaction results for 2004 rep-
resent the baseline and therefore 2004 is the omitted year dummy. All estimations are per-
formed using OLS with heteroskedasticity-robust standard errors clustered by hospital.19

(2)Satisfactioni,t = � +

T∑

t=1

�tYeart + �1Hospitali + �2Sizei + �3Concentrationi + �

Table 1  Descriptive statistics

N Mean SD p25 p50 p75

Satisfaction factors
Staff and treatment—outpatient 1148 0.000 1.000 − 0.529 0.077 0.653
Administrative procedures—outpatient 1148 0.000 1.000 − 0.697 − 0.086 0.670
Logistics and infrastructure—outpatient 1148 0.000 1.000 − 0.530 0.110 0.644
Staff and treatment—inpatient 1050 0.000 1.000 − 0.189 0.228 0.552
Logistics and infrastructure—inpatient 1050 0.000 1.000 − 0.575 0.086 0.747
Overall satisfaction—outpatient 1150 0.000 1.000 − 0.609 0.007 0.626
Overall satisfaction—inpatient 1076 0.000 1.000 − 0.192 0.214 0.517
Hospital characteristics
Size 1160 4.024 1.384 3.000 3.800 4.810
Concentration 1160 7.003 2.620 5.100 6.300 8.300
Hospital 1160 0.400 0.490 0.000 0.000 1.000
Salary expenses (¥B) 1150 1.799 0.958 1.172 1.547 2.124
Bonus expenses (¥B) 1150 0.478 0.227 0.333 0.425 0.572
Grant revenues (¥B) 1149 0.031 0.046 0.000 0.016 0.043
Medical revenues (¥B) 1160 5.076 3.491 2.665 4.129 6.231
Education revenues (¥B) 1150 0.050 0.077 0.000 0.001 0.086
R&D revenues (¥B) 1150 0.066 0.099 0.005 0.032 0.076
Other costs (¥B) 1150 5.065 3.364 2.696 4.115 6.203

19 While the distribution of the dependent variable is bounded above (below) by the value of the corre-
sponding factor calculated for a hypothetical hospital that scores 5 (1) on all indicators relative to the fac-
tor, the construction of the factor variable is normalized by construction. Therefore, OLS is an appropriate 
estimator for this model.

Author's personal copy
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Table 5 reports the results, which indicate that the introduction of the patient satisfac-
tion has, on average, a positive effect on hospital Overall Satisfaction for inpatients and 
outpatients alike for each of the subsequent years following the first year of the patient 
satisfaction information release. The results for the two satisfaction factors for inpatients 
and the Staff/Treatment factor for outpatients are similar and indicate that relative to 2004, 
satisfaction performance was higher in each subsequent year. General hospitals appear 
to score greater inpatient satisfaction compared to sanatoriums, whereas the relation is 
reversed for the outpatient population (with the exception of satisfaction with logistics 
and infrastructure). Greater concentration of hospitals in the prefecture is associated with 

Table 4  Univariate test of H1: patient satisfaction levels in each year compared to the baseline

Results of univariate tests, in which we compare the level of each satisfaction factor in each year subsequent 
to the intervention to the baseline level (i.e., satisfaction levels in 2004)
Statistical significance is indicated as follows: ***p < 0.01; **p < 0.05; *p < 0.10

Year Inpatients Outpatients

N Mean difference t N Mean difference t

Overall satisfaction 2005 228 0.330*** 2.93 289 0.401*** 2.98
2006 229 0.461*** 3.71 290 0.468*** 3.53
2007 230 0.559*** 4.66 290 0.541*** 4.18
2008 229 0.685*** 6.23 289 0.631*** 4.93
2009 227 0.581*** 4.18 287 0.593*** 4.74
2010 228 0.516*** 2.83 287 0.649*** 5.16
2011 227 0.645*** 5.14 288 0.665*** 5.12

Staff and treatment 2005 271 0.229 1.62 287 0.612*** 5.53
2006 265 0.478*** 3.54 288 1.087*** 10.67
2007 264 0.604*** 4.68 288 1.125*** 10.42
2008 266 0.689*** 5.10 287 1.261*** 12.51
2009 261 0.681*** 4.93 285 1.272*** 11.65
2010 261 0.665*** 4.72 285 1.316*** 12.98
2011 260 0.751*** 6.14 286 1.353*** 12.40

Logistics and infrastructure 2005 271 0.347*** 2.83 287 − 1.547*** − 16.07
2006 265 0.492*** 4.06 288 − 1.425*** − 14.50
2007 264 0.488*** 4.01 288 − 1.494*** − 14.29
2008 266 0.678*** 5.40 287 − 1.418*** − 14.13
2009 261 0.849*** 6.85 285 − 1.405*** − 14.32
2010 261 0.849*** 6.39 285 − 1.300*** − 13.27
2011 260 0.957*** 8.33 286 − 1.436*** − 14.13

Administrative procedures 2005 287 0.014 0.10
2006 288 0.050 0.37
2007 288 0.039 0.30
2008 287 0.177 1.41
2009 285 0.101 0.82
2010 285 0.044 0.35
2011 286 0.071 0.57

Author's personal copy
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1 3

higher satisfaction, likely the effect of a combination of greater competitive pressures and 
opportunities for learning and knowledge exchange.

Taken together, our univariate and multivariate results are consistent with the absolute 
performance effect predicted by H1—that is, patient satisfaction information improves per-
formance, even after controlling for time invariant characteristics and unobservable hospi-
tal level factors. In other words, new patient satisfaction information has decision facilitat-
ing value for the decision makers.

Test of H2: benchmarking effect of patient satisfaction information

H2 predicts that a relatively lower initial performance on patient satisfaction is associated 
with higher magnitude of subsequent nonfinancial performance improvements, arising 
from the value of the relative performance signal. To test H2, we estimate the following 
model:

where SatisfactionChange is defined as the annual change in patient satisfaction 
(Yeart − Yeart−1). To account for the bounded nature of patient satisfaction and the influ-
ence that variation in the initial level of satisfaction might have on the opportunities for 
improvement of different hospitals, we scale the change in satisfaction by a measure of the 
“available change”, as follows:

Therefore, our dependent variable captures the portion of the initial available improvement 
that is realized by the hospital in each year subsequent to the intervention.20 PoorInitialP-
erformer is an indicator variable that takes value 1 if the hospital was in the lowest quartile 
of performance in the baseline year, and zero otherwise. The control variables Competi-
tion, Size, and Hospital were defined previously. Estimations are performed using OLS 
with heteroskedasticity-robust standard errors clustered by hospital and include year fixed 
effects.

Results presented in Table 6 indicate a positive coefficient for PoorInitialPerformer for 
overall satisfaction of outpatients and inpatients alike and for all satisfaction factors, with 
the exception of satisfaction with logistics and infrastructure. These results indicate that 
hospitals that had lower baseline satisfaction scores (2004) realized greater portions of 
their opportunities for satisfaction improvement (i.e., performance improvement scaled by 
opportunity to improve) thereafter, compared to hospitals that were already performing at 
a higher level. These results collectively support our prediction relative to the referent per-
formance value of information (H2).

(3)

SatisfactionChangei,t = � + �1PoorInitialPerformeri + �2Sizei + �2Concentrationi + �3Hospitali +

T∑

t=1

�tYeart + �

(4)SatisfactionChangei,t =
Satisfactioni,t − Satisfactioni,(t−1)

Max_Satisfaction − Satisfactioni,2004

20 To calculate the values corresponding to the maximum performance for each satisfaction factor, we com-
puted each factor score for a hypothetical hospital scoring 5 on each question in the inpatient and outpatient 
questionnaires.
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Test of H3: value of first information versus subsequent information

Next, we examine if information has a higher value when it is new, compared to subse-
quent updates of the same information. First, we focus on the absolute value of information 
and estimate the following model:

where the dependent variable is, as before, calculated as the ratio between the change in 
satisfaction between year (t − 1) and year (t) scaled by the initial opportunities for improve-
ment (see Eq. (4) above). All other variables are defined as previously described. The base 
(omitted) case in all estimations is the first change—i.e., the change in satisfaction perfor-
mance between 2004 and 2005. In order to fully support H3, we would need to estimate 
negative coefficients associated with each of the years subsequent to 2005. We estimate 
Eq.  (5) separately for each satisfaction factor using OLS with heteroskedasticity robust 
standard errors clustered by hospital.

Our estimation results are reported in Table 7, Panel A, and show partial support for 
H3. In particular, we find that the prediction formalized with H3—that is, the improve-
ment in absolute satisfaction is greater in the first year compared to subsequent adjust-
ments—is supported when the dependent variable refers to overall outpatient satisfaction. 
We also find consistent results, for the most part, for changes in outpatient satisfaction 
with staff and treatment. With the exception of changes in outpatient satisfaction with 
respect to logistics and infrastructure, our results weakly support H3, namely, per-
formance changes in subsequent years are smaller or not statistically different than the 
change in the first year. We note that all our tests described so far are robust to the inclu-
sion of hospital fixed effects.

Considering that initial poor performers had greater opportunities to improve, we 
explore whether subsequent information about performance might have different value 
for this group. For example, hospitals that performed really poorly before the intervention 
might face greater difficulties to identify solutions and implement changes in the culture 
of their organizations. Therefore, it is possible that performance improvements might be 
smaller in the initial periods and increase subsequently as organizations learn from the 
feedback received about what solutions are more effective to improve patient satisfaction. 
As Dr. Nakai recalled, “there were many [members of the] staff who struggled to get used 
to the new way of treating patients. We told them to take their time and adjust at the speed 
at which they were comfortable.” On the other hand, the benchmarking information effect 
for initial poor performers might prompt decision makers in these organizations to devote 
considerable effort and act quickly to gain the favor of their patients, which could lead to 
greater improvements in the first year compared to subsequent ones. We estimate the fol-
lowing model:

(5)

SatisfactionChangei,t = � +

T∑

t=1

�t ∗ Yeart + �1Sizei + �2Concentrationi + �3Hospitali + �

Author's personal copy
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1 3

where all the variables are defined as previously described. The coefficients associated with 
the interaction terms between PoorInitialPerformer and each year inform us on the trend 
in performance improvement subsequent to the first change (which is the omitted base 
case). As before, we estimate the equation using OLS with heteroskedasticity robust stand-
ard errors clustered by hospital and we include year fixed effects. Results are reported in 
Table 7, Panel B, and indicate that, while the main effect of PoorInitialPerformer remains 
consistent with our tests of H2, the diminishing returns of patient satisfaction performance 
information are more pronounced for initial poor performers than better performing hospi-
tals. In fact, for the majority of the years after the first change, hospitals initially perform-
ing poorly exhibit lower relative improvements than in the first year (recall that our meas-
ure of performance changes is scaled by the available opportunities for improvement).21 
Taken together, our results support H3, especially for hospitals for which the initial bench-
marking effect was the strongest.

Additional analyses

Relation between initial changes and improvement persistence

Our analyses provide evidence that the intervention of the NHO did indeed generate effects 
consistent with the intended purposes. On average, hospitals in the NHO system improved 
their patient satisfaction performance after the introduction of the survey, and performance 
did not regress. Improvements were greater for poorly performing hospitals and in the 
early stages of the intervention, where the Bayesian revisions were likely bigger. We next 
explore whether the changes enacted in the early stages of the intervention significantly 
predict the persistence of the performance improvements at the hospital level. On the one 
hand, hospitals might have responded to the initial signal with cosmetic changes that might 
gain improvements in the short term but, without affecting the organizational culture in a 
stable manner, were less likely to yield to persistent results (Cavalluzzo and Ittner 2004). 
On the other hand, it is possible that changes enacted by individual hospitals were struc-
tural in nature and, therefore, led to persistent subsequent performance. We estimate the 
following model:

The hospital-level dependent variable ImprovementPersistenceYear_t is defined as the 
difference between the performance in year t and the baseline performance (i.e., perfor-
mance in year 2004). Our tests of H2 showed that changes subsequent to the first year 

(6)

SatisfactionChangei,t = � +

T∑

t=1

�t(PoorInitialPerformeri ∗ Yeart) + �1PoorInitialPerformeri

+ �2Sizei + �3Concentrationi + �4Hospitali +

T∑

t=1

�tYeart + �

(7)
ImprovementPersistenceYear_ti = � + �1FirstYearChangei + �2Sizei + �3Concentrationi + �4Hospitali + �

21 We would not be able to perform the test of H2 reported in Table  6 with hospital FE, since Initial-
PoorPerformer is a time-invariant characteristic that would be absorbed by the fixed effects. However, unt-
abulated tests on two subsamples (respectively, poor initial performers and the rest of the population) yield 
consistent results.

Author's personal copy



344 S. Gallani et al.

1 3

Ta
bl

e 
8 

 A
dd

iti
on

al
 a

na
ly

si
s:

 p
er

si
ste

nc
e 

of
 in

iti
al

 p
er

fo
rm

an
ce

 c
ha

ng
e

Es
tim

at
io

ns
 o

f t
he

  �
1 c

oe
ffi

ci
en

ts
 fo

r t
he

 fo
llo

w
in

g 
re

gr
es

si
on

 m
od

el
:

Im
p
ro
ve
m
en
tP
er
si
st
en
ce
Y
ea
r_
t i
=
�
+
�
1
F
ir
st
Y
ea
rC

h
a
n
g
e i
+
S
iz
e i
+
C
o
n
ce
n
tr
a
ti
o
n
i
+
H
o
sp
it
a
l i
+
�

W
e 

pe
rfo

rm
 th

e 
es

tim
at

io
ns

 o
f t

he
 a

bo
ve

 e
qu

at
io

n 
us

in
g 

O
LS

 w
ith

 h
et

er
os

ke
da

sti
ci

ty
 ro

bu
st 

st
an

da
rd

 e
rr

or
s. 

Se
pa

ra
te

 c
ro

ss
-s

ec
tio

na
l e

sti
m

at
io

ns
 a

re
 p

er
fo

rm
ed

 fo
r e

ac
h 

fa
c-

to
r/y

ea
r c

om
bi

na
tio

n 
(e

.g
. w

e 
re

gr
es

s t
he

 p
er

si
ste

nc
e 

in
 o

ve
ra

ll 
sa

tis
fa

ct
io

n 
pe

rfo
rm

an
ce

 im
pr

ov
em

en
ts

 o
bs

er
va

bl
e 

in
 2

00
6 

on
 th

e 
in

iti
al

 c
ha

ng
e 

in
 o

ve
ra

ll 
sa

tis
fa

ct
io

n 
be

tw
ee

n 
20

05
 a

nd
 2

00
4)

. I
n 

th
e 

in
te

re
st 

of
 p

ar
si

m
on

io
us

 e
xp

os
iti

on
, w

e 
re

po
rt 

on
ly

 th
e 

co
effi

ci
en

ts
 a

ss
oc

ia
te

d 
w

ith
 th

e 
fir

st 
ch

an
ge

 (F
irs

tY
ea

rC
ha

ng
e)

. S
ta

nd
ar

d 
er

ro
rs

 a
re

 re
po

rte
d 

in
 

pa
re

nt
he

se
s u

nd
er

ne
at

h 
th

e 
co

rr
es

po
nd

in
g 

co
effi

ci
en

t. 
St

at
ist

ic
al

 si
gn

ifi
ca

nc
e 

is
 in

di
ca

te
d 

as
 fo

llo
w

s:
 *

**
p <

 0.
01

; *
*p

 <
 0.

05
; *

p <
 0.

10

D
V

 =
 P

er
si

ste
nc

e 
in

 y
ea

r t
In

pa
tie

nt
s

O
ut

pa
tie

nt
s

20
06

20
07

20
08

20
09

20
10

20
11

20
06

20
07

20
08

20
09

20
10

20
11

O
ve

ra
ll 

sa
tis

fa
ct

io
n

0.
34

6*
**

0.
38

5*
**

0.
43

2*
*

0.
33

6*
**

0.
72

0*
*

0.
65

7*
*

0.
78

1*
**

0.
71

6*
**

0.
72

2*
**

0.
73

7*
**

0.
66

2*
**

0.
77

7*
**

(3
.2

4)
(3

.2
7)

(2
.6

2)
(2

.9
9)

(2
.4

7)
(2

.4
8)

(5
.1

5)
(3

.3
6)

(4
.1

4)
(4

.0
5)

(3
.5

8)
(3

.7
1)

St
aff

 a
nd

 tr
ea

tm
en

t
0.

55
1*

**
0.

63
0*

**
0.

52
5*

**
0.

53
0*

*
0.

67
8*

**
0.

71
8*

**
0.

27
2*

0.
25

2
0.

31
7*

0.
36

7*
0.

38
8*

**
0.

30
6

(4
.0

6)
(3

.7
4)

(2
.7

8)
(2

.5
6)

(4
.0

1)
(4

.6
2)

(1
.6

8)
(1

.1
0)

(1
.9

2)
(1

.7
1)

(2
.9

3)
(1

.3
8)

Lo
gi

sti
cs

 a
nd

 in
fr

as
tru

ct
ur

e
0.

68
3*

**
0.

54
0*

**
0.

45
9*

**
0.

56
6*

**
0.

79
7*

**
0.

46
8*

0.
88

7*
**

0.
92

6*
**

0.
92

9*
**

0.
80

6*
**

0.
86

7*
**

0.
41

3*
**

(1
0.

26
)

(3
.7

4)
(3

.1
4)

(4
.7

2)
(4

.6
3)

(1
.7

4)
(2

2.
19

)
(1

9.
81

)
(2

0.
15

)
(1

8.
60

)
(2

1.
74

)
(4

.3
9)

A
dm

in
ist

ra
tiv

e 
pr

oc
ed

ur
es

0.
56

6*
**

0.
58

5*
**

0.
75

3*
**

0.
62

7*
**

0.
58

8*
**

0.
30

1*
*

(3
.8

7)
(4

.7
7)

(7
.5

8)
(6

.3
0)

(5
.5

6)
(2

.0
1)

Author's personal copy



345Value of new performance information in healthcare: evidence…

1 3

were, on average, smaller or non-distinguishable from the first change. To the extent that 
the performance level in subsequent years remains higher than the baseline, we conjecture 
that the effect of the intervention is persistent. The variable of interest is FirstYearChange, 
defined for each hospital as the difference between satisfaction performance in year 2005 
and the baseline performance. All other variables are defined as previously described.

Table 8 reports the results of our estimations. We estimate Eq. (7) separately for each 
satisfaction factor and for each year, using OLS with heteroskedasticity robust standard 
errors clustered by hospitals. That is, we perform 42 separate regressions. For clarity of 
exposition and ease of interpretation, we report only the coefficients associated with the 
predictor of interest. That is, each cell of Table 8 reports the coefficient of FirstYearChange 
for a different regression. The results indicate that the changes implemented in the first year 
of the program reliably predict the persistence of the results. Therefore, we conclude that 
the changes enacted by hospitals in response to the availability of new information about 
patient satisfaction performance were structural in nature. The systematic relation between 
the first change in performance and the persistence of improvements also reduces the con-
cern that our documented effects are due to mean reversion.

Alternative explanations: compensation practices and government grants

Our setting allows us to examine the value of information of patient satisfaction perfor-
mance feedback in the absence of incentive compensation tied to performance improve-
ment. To validate that this is really the case, we examine physician compensation practices 
at NHO hospitals using field and archival data to determine if there is any link between 
patient satisfaction performance and compensation. Further, the NHO provides member 
hospitals with grants to support a broad range of initiatives, including renovations of older 
buildings, training programs, clinical trials, medical research, etc.22 While improvements 
in patient satisfaction are not clearly stated as criteria for the allocation of grant resources, 
we explore whether a relation might exist, which would point to potential discretion among 
the NHO leadership with respect to grant assignments to promote the success of the patient 
satisfaction initiative.

Field evidence of compensation practices at the NHO

We conducted interviews with hospital administrators at the NHO headquarters to glean 
information about physician compensation practices. These interviews revealed that there 
is no explicit link between physician or administrative officer compensation and patient 
satisfaction performance. Essentially, NHO clinicians and administrators are government 
employees. Each hospital worker is classified into a particular grade based on a pre-defined 
hierarchy and paid based on a government salary schedule. The typical compensation pack-
age includes: a monthly salary, allowances for cost of living, overtime and travel. There is 
no performance-related bonus. “Appendix 4” contains information on employment, com-
pensation, and promotion systems at NHO at the time of the study. For example, a senior 
trauma surgeon would earn a monthly salary of 572,900 Yen (Employment Grade 10, Step 
21). Adding a 20% allowance for cost of living and housing, the total compensation pack-
age is 687,480 Yen (about $6027 per month in current U.S. Dollars). Dr. Nakai confirmed 

22 Source: Guidebook of the National Hospital Organization—www.nho.hosp.go.jp.

Author's personal copy
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during our interview that, even when the patient satisfaction intervention was launched, 
there was no plan to attach any monetary reward to performance improvements.

Archival evidence of compensation practices at the NHO

To empirically examine whether there is any link between patient satisfaction and physi-
cian compensation, we estimate the following model:

where SalaryExpenses is total compensation received by hospital workers including bene-
fits. AllowanceExpenses is the total annual incremental payout by the hospital to clinicians 
which is predominantly based on increases in the cost of living, GrantRevenues is the total 
amount of NHO grants allocated to the individual hospital in each year. We include con-
trol variables for size, competition, hospital type, as well as Medical Revenue, Educational 
Revenue, R&D Revenue, and Other Costs. Descriptive statistics for the variables used in 
these analyses are included in Table 1.

If patient satisfaction were taken into consideration in salary or allowance payouts, the 
coefficient on �1 and �2 would be positive. If patient satisfaction was associated with the 
amount of grants made available to the hospital, we would estimate a positive value for �3 . 
Estimation results reported in Table 9 indicate generally no significant association between 
salary or allowances and either inpatient or outpatient satisfaction, with the exception of 
inpatient overall satisfaction, which exhibits a negative relation with allowances and grants. 
These results suggest that patient satisfaction does not determine of clinician or hospital 
payoffs. Thus, we conclude that improvements in patient satisfaction are not driven by the 
motive to increase monetary payoffs.

A plausible concern could be raised with respect to the effect of variation in the com-
pensation of top physician executives, to the extent that their compensation might be 
dependent, in part, on the overall performance of the hospital. It is feasible that patient 
satisfaction could increase more prominently in those hospitals where the compensation 
of top executives is most elastic to performance factors. Unfortunately, the NHO does not 
disclose any detail about executive compensation or any breakdown of compensation data 
by hierarchical level within the hospital. Consequently, we cannot explore this source of 
variation.23 We encourage future research to explore the moderating effect of top manage-
ment pay sensitivity to hospital performance on the relation between patient satisfaction 
information and subsequent improvements.

(8)

Satisfactioni,t = � + �1SalaryExpensesi,t + �2AllowanceExpensesi,t + �3GrantRevenuesi,t

+ �4MedicalRevenuesi,t + �5EducationRevenuesi,t + �6R DRevenuesi,t

+ �7OtherCostsi,t + �8Sizei + �9Concentrationi + �10Hospitali

+

T∑

t=1

�tYeart + �

23 To address the potential impact of variation in levels of pay on patient satisfaction improvements, we 
performed an additional analysis, in which we restricted the estimation of Eq. (8) to a subsample of hospi-
tal/year observations, constructed by identifying the hospitals in the highest quartile of average salary per 
staffed bed in each year and each type of hospital. The results (untabulated) of our estimation are consistent 
with those reported in Table 9.
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Alternative explanations: regression to the mean

We consider the extent to which results may be a manifestation of regression towards the 
mean rather than actual improvements in patient satisfaction. That is, poorly perform-
ing hospitals may improve in performance simply because of the nature of the behavior 
of extreme values in a statistical distribution rather than an actual improvement.24 We are 
able to reduce the concerns with respect to the alternative explanation of regression to the 
mean based on the following. First, Table 4 shows that the overall mean inpatient and out-
patient satisfaction measure increases over time. This rules out aggregate mean stability, 
a necessary condition for regression to the mean (Cook and Campbell 1979; Zhang and 
Tomblin 2003). Second, the overall satisfaction never decreases significantly below the ini-
tial (2004) levels in aggregate or for the hospitals in the highest quartile of performance 
(untabulated results), which is further evidence against the aggregate mean stability con-
dition. Third, we estimate the correlation between subsequent satisfaction measures after 
controlling for hospital fixed effects. Untabulated results show non-significant correlations 
coefficients, which is inconsistent with the conjecture that the improvement over time may 
be purely a result of regression towards the mean (Cook and Campbell 1979; Zhang and 
Tomblin 2003). Finally, as described above, results documented in Table  8 provide evi-
dence of a systematic relation between hospital response to the new patient satisfaction 
information and the persistence of performance improvements in subsequent years. Taken 
together, these findings lead us to conclude that regression towards the mean does not fully 
explain the results of this study.

Conclusions

Performance information generally has decision value, regardless of whether it is private 
or public. However, most studies analyzing the value of information are confounded with 
decision makers’ responses to pecuniary incentives stemming from performance pressures 
or public disclosure pressures. In this study we examine the effect of mandatory patient 
satisfaction performance measurement on subsequent satisfaction performance in a set-
ting where there is minimal confound from public disclosures or incentive compensation. 
However, from a practical perspective, as Narayanan and Davila (1998, page 272) state: 
“Most firms collect a plethora of information for belief revision, even though only a few 
signals are directly linked to incentives.” Further, they note that when a signal that is useful 
for belief-revision is also used for performance evaluation, the manager has incentives to 
manipulate the signal. Managerial manipulation lowers the value of the performance signal 
in its belief revision and learning role.

Our empirical setting allows an examination of the value of information with minimal 
confound from public disclosures or incentive compensation. We use patient satisfaction 
data for all of the 145 hospitals members of the Japanese NHO for a period of 8  years 
(2004–2011) to explore the value of information. In our setting, hospitals obtained two 

24 Note that regression to the mean is primarily an issue when the analysis consists of only two observa-
tions, such as two variables measured on one occasion (e.g. control and treatment group in an experiment) 
or one variable measured on two occasions (e.g. pre-test post-test comparison after an experimental inter-
vention). Regression to the mean is not a phenomenon that is relevant to multiple observations over time 
(Nesselroade et al. 1980).
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new signals: first, a signal about the absolute level of patient satisfaction performance, and, 
second, a signal about performance relative to a referent group. We find evidence of an 
absolute performance effect—the new information signal about the level of performance 
induces a more precise posterior distribution of beliefs and facilitates decision making. We 
also find a benchmarking effect arising from the value of the new information signal about 
performance relative to a peer group. Results further indicate that information has higher 
decision support value when it is new. New information results in the greatest belief revi-
sion, compared to subsequent updates. Relatedly, we find that changes implemented as a 
result of belief revisions when the information is new are predictive of the persistence in 
performance improvements.

Performance measurement systems are generally developed to facilitate better decisions. 
Prior research suggests that when performance measurement systems are mandated through 
legislative provisions, subordinate organizations are likely to comply with the regulatory 
requirement but make little use of such information for internal decisional processes (Cav-
alluzzo and Ittner 2004). In our setting, the subordinate organizations (i.e., NHO hospitals) 
appear to effectively use the new information in a quick fashion. Our results support the 
notion that information generated by new performance measurement systems can have per-
sistent decision value for firms.

We contribute to both research, practice, and policy by showing that in healthcare set-
tings, new information about patient satisfaction is valuable to improve subsequent perfor-
mance. Our findings are particularly relevant to healthcare organizations, in light of the fact 
that compensation contracts in this industry are rarely materially linked to quality measures 
while, at the same time, policy provisions aiming at improving the quality and value of 
healthcare services for patients continue to be developed and introduced in many countries. 
Our results provide evidence that systematic collection of information about absolute and 
relative performance leads to the internalization of the goals of the policy and subsequent 
performance improvements, even in absence of compensation incentives and/or pressures 
from public disclosure.
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Appendix 1: Survey instrument

Panel A: Overall satisfaction (Same questions asked separately for outpatients and inpatients; Scale 
1 = Strongly Dissatisfied; 2 = Somewhat Dissatisfied; 3 = Neutral; 4 = Somewhat Satisfied; 5 = Strongly Sat-
isfied
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I am generally satisfied with this hospital
I am satisfied with the results of the treatment
I am satisfied with the period of the treatment
I am satisfied with treatment I have been taking
I am satisfied with the hospital
I think this hospital provides safe medical services
I think the explanations provided by the medical staff were very clear
I think the treatment I have received was acceptable
I generally trust this hospital
I would like to recommend this hospital to family members and friends

Panel B: Individualized questions for inpatients (Scale 1 = Strongly Agree; 2 = Somewhat Agree; 3 = Neither 
Agree nor Disagree; 4 = Somewhat Disagree; 5 = Strongly Disagree)

I am not satisfied with the explanation by doctors when I was hospitalized
I was unhappy with the procedure of medical admission
I was unhappy with hospital’s explanation about my life during the hospital stay
I think that the doctors behave badly and use bad language in this hospital
I was worried about some doctors’ skills and knowledge
I think that the nurses behave badly and use bad language in this hospital
I was unhappy with the assistance received for daily life activities
I think that medical staff such as doctors, nurses and other medical staff lacked teamwork
I did not like today’s medical tests (For patients who accepted medical tests)
I did not like today’s medical surgeries (For patients who accepted medical surgeries)
I did not like today’s medical treatment (For patients who accepted medical treatment)
I did not like today’s drip, injection, medicine, or prescription (For patients who had a drip, injections, 

medicine, or prescription)
I did not like today’s rehabilitation (For patients who had rehabilitation)
I am unhappy with the toilets and bathrooms in this hospital
I think that passageways, stairs and elevators are inconvenient
I am unhappy with my room
I am unhappy with the food in this hospital
I am unhappy with the other environment such as stores, and interiors
I am unhappy with the hospital’s explanation of my discharge

Panel C: Individualized questions for outpatients (Scale 1 = Strongly Agree; 2 = Somewhat Agree; 3 = Nei-
ther Agree nor Disagree; 4 = Somewhat Disagree; 5 = Strongly Disagree)

I felt uneasy when I came to the hospital at the initial visit
I think that this hospital is very inconvenient
I have a bad impression about this hospital
I am unhappy with waiting time
I am unhappy with the waiting room
I think that doctors behave badly and use bad language in this hospital
I was worried about some doctors’ skills and knowledge
I think that nurses behave badly and use bad language in this hospital
I did not like today’s medical tests (For patients who accepted medical tests)
I did not like today’s medical treatment (For patients who accepted medical treatment)
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I did not like today’s drip, injection, medicine, or prescription (For patients who had a drip, injections, 
medicine, or prescription)

I did not like today’s rehabilitation (For patients who had rehabilitation)
I am unhappy with the treatment room
I am unhappy with the other environment such as shops, ATM, and interiors
I am unhappy with the procedures for payment

This appendix lists the questions used in the survey administered to Japanese National Hospital Organiza-
tion (NHO) general hospitals and sanatoriums. The translation from Japanese to English aimed at maintain-
ing the original meaning as close as possible

Appendix 2: Descriptive statistics for each question in the survey

Panel A: Inpatients

Inpatients N Mean SD p25 p50 p75 Min Max

Doctors explanations when hospitalized 1126 4.332 0.411 4.285 4.438 4.543 1.000 5.000
Admission procedures 1128 4.301 0.392 4.248 4.393 4.500 1.000 5.000
Explanation about life during hospital stay 1128 4.137 0.373 4.014 4.196 4.333 2.000 5.000
Doctors’ behavior 1128 4.522 0.306 4.473 4.585 4.678 2.000 5.000
Doctors’ skills 1127 4.478 0.324 4.419 4.548 4.645 2.000 5.000
Nurses’ behavior 1126 4.381 0.388 4.333 4.481 4.580 2.000 5.000
Assistance for daily life 1126 4.453 0.347 4.382 4.536 4.632 2.000 5.000
Clinician teamwork 1126 4.399 0.353 4.336 4.474 4.580 1.714 5.000
Medical tests 1120 4.518 0.323 4.468 4.578 4.681 2.000 5.000
Medical surgeries 1051 4.571 0.430 4.543 4.683 4.776 1.000 5.000
Medical treatment 1114 4.575 0.351 4.546 4.657 4.745 2.000 5.000
Drip, injection, medicine, prescription 1118 4.493 0.401 4.440 4.578 4.676 1.000 5.000
Rehabilitation 949 4.379 0.417 4.250 4.441 4.593 1.000 5.000
Toilets and bathrooms 1125 4.019 0.476 3.746 4.049 4.357 1.000 5.000
Passageways, stairs, elevators 1123 4.272 0.376 4.098 4.329 4.509 1.000 5.000
My room 1125 4.072 0.448 3.818 4.108 4.398 1.500 5.000
Food 1124 4.040 0.399 3.885 4.092 4.268 2.000 5.000
Stores and interiors 1123 4.025 0.424 3.859 4.084 4.287 1.000 5.000
Explanations at discharge 1126 4.316 0.311 4.200 4.360 4.479 2.556 5.000
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Overall satisfaction—inpatients N Mean SD p25 P50 P75 Min Max

Generally satisfied 1130 4.317 0.360 4.223 4.388 4.520 1.000 5.000
Results of the treatment 1130 4.335 0.360 4.226 4.419 4.528 1.000 5.000
Length of the treatment 1129 4.233 0.384 4.152 4.318 4.433 1.000 5.000
Treatment 1130 4.381 0.356 4.326 4.460 4.559 1.000 5.000
Hospital 1129 4.233 0.353 4.155 4.298 4.406 1.000 5.000
Safety of medical services 1130 4.453 0.345 4.360 4.538 4.637 1.000 5.000
Clear explanations 991 4.492 0.314 4.440 4.549 4.635 1.000 5.000
Treatment was acceptable 991 4.467 0.356 4.416 4.555 4.644 1.000 5.000
Trust 991 4.534 0.321 4.486 4.600 4.689 1.000 5.000
Recommend to family and friends 1081 4.359 0.439 4.305 4.459 4.577 1.000 5.000

Panel B: Outpatients

Outpatients N Mean SD P25 P50 P75 Min Max

Felt uneasy 1149 3.695 0.255 3.582 3.716 3.839 2.667 5.000
Inconvenient 1149 3.683 0.386 3.454 3.746 3.955 2.043 4.857
Bad impression 1149 4.051 0.333 3.938 4.114 4.250 1.667 5.000
Waiting time 1150 3.116 0.374 2.841 3.055 3.337 2.279 5.000
Waiting room 1150 3.789 0.318 3.583 3.818 4.000 2.688 5.000
Doctors’ behavior 1150 4.165 0.221 4.018 4.155 4.318 3.333 5.000
Doctors’ skills 1150 4.075 0.243 3.920 4.068 4.230 2.667 5.000
Nurses’ behavior 1150 4.101 0.235 3.963 4.100 4.242 2.563 5.000
Medical tests 1149 4.108 0.248 3.964 4.119 4.273 2.667 5.000
Medical treatment 1149 4.303 0.235 4.182 4.325 4.455 3.000 5.000
Drip, injection, medicine, 

prescription
1149 4.299 0.253 4.156 4.319 4.467 2.750 5.000

Rehabilitation 1002 4.093 0.350 3.898 4.086 4.290 1.000 5.000
Treatment room 1150 4.141 0.269 3.982 4.157 4.326 1.000 5.000
Shops, ATM, interiors 1149 3.833 0.312 3.629 3.848 4.042 1.000 5.000
Procedures for payment 1150 3.859 0.327 3.670 3.865 4.070 1.000 5.000

Overall satisfaction—outpatients N Mean SD P25 P50 P75 Min Max

Generally satisfied 1150 4.071 0.213 3.930 4.080 4.208 2.667 5.000
Results of the treatment 1150 4.026 0.217 3.891 4.025 4.161 2.667 5.000
Length of the treatment 1150 3.921 0.222 3.789 3.911 4.057 2.333 5.000
Treatment 1150 4.032 0.223 3.895 4.016 4.169 2.333 5.000
Hospital 1150 3.952 0.217 3.817 3.938 4.088 2.333 5.000
Safety of medical services 1150 4.156 0.204 4.026 4.157 4.289 2.667 5.000
Clear explanations 1150 4.174 0.216 4.052 4.172 4.311 2.000 5.000
Treatment was acceptable 1005 4.157 0.211 4.038 4.163 4.294 3.158 5.000
Trust 1005 4.266 0.197 4.150 4.276 4.396 3.000 5.000
Recommend to family and friends 1150 4.077 0.252 3.938 4.086 4.236 2.000 5.000
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Appendix 3: Variables definition

Hospital characteristics

Size Number of beds available in the hospital, expressed in hundreds (i.e., number of 
beds/100)

Concentration Number of hospitals (NHO and not) per 100 thousand inhabitants in the prefec-
ture

Hospital Indicator variable coded as 1 if the hospital is a general hospital and coded as 0 
if the hospital is a sanatorium

Salary expenses (¥B) Expenses due to salary compensation (billion Yen)
Bonus expenses (¥B) Expenses due to bonus compensation (billion Yen)
Grant revenues (¥B) Grant revenues received by the hospital (billion Yen)
Medical revenues (¥B) Expenses related to medical services provided by the hospital (billion Yen)
Education revenues (¥B) Expenses related to teaching (medical school, nursing school) (billion Yen)
R&D revenues (¥B) Expenses related to clinical and academic research (billion Yen)
Other costs (¥B) Total medical costs other than the categories identified above (billion Yen)

Appendix 4: Physician compensation at NHO

Salary schedule Each NHO post is classified into a certain grade in a salary schedule. The 
classification of the employee into a post is based on two factors: educational classification 
and experience. Most Japanese government agencies have ten grades. Within each grade 
employees receive raises in steps, which are based on time in grade. A sample of the pay 
scale for a Japanese government agency is provided below.
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Salary per month (Yen)

Grade

1 2 3 4 5 6 7 8 9 10

Steps 1 135,600 185,800 222,900 261,900 289,200 320,600 366,200 413,000 466,700 532,000
5 140,100 192,800 230,200 270,200 298,200 329,800 376,300 422,800 479,000 544,700
9 144,500 200,000 237,500 278,600 307,300 338,600 386,400 432,300 491,300 554,700

13 149,800 207,000 244,900 287,000 316,400 347,200 397,100 441,300 503,600 562,100
17 155,700 214,600 252,200 295,400 325,200 355,500 406,400 449,300 513,300 568,100
21 161,600 222,000 260,100 303,800 333,500 363,500 414,800 456,500 519,000 572,900
25 172,200 229,300 267,700 312,100 341,500 371,500 422,900 462,500 524,800
29 178,800 236,100 275,300 320,400 349,400 379,500 429,400 467,800 529,600
33 185,800 242,100 282,700 328,400 357,000 386,900 434,600 471,000 533,100
37 191,600 248,000 290,100 336,500 364,200 393,700 439,700 474,200 536,700
41 196,900 254,200 297,400 344,400 370,100 398,400 443,200 477,400 540,300
45 202,000 259,700 304,200 352,000 374,700 403,000 446,400 480,500
49 207,100 265,200 310,600 358,500 378,400 405,900 449,400
53 211,600 270,100 317,100 363,000 381,700 408,800 452,400
57 215,400 275,200 323,400 367,100 384,500 411,600 455,400
61 219,200 279,700 328,100 369,800 387,000 414,300 458,400
65 223,000 283,500 331,900 372,400 389,600 416,900
69 226,900 287,200 335,200 375,000 392,200 419,400
73 230,100 290,400 337,800 377,600 394,800 422,000
77 233,000 292,300 340,000 380,200 397,300 424,600
81 236,100 293,800 342,000 382,700 399,900
85 239,000 295,300 344,000 385,100 402,500
89 241,900 296,800 345,900 387,600
93 243,700 298,200 347,700 390,100
97 299,600 349,500

Composition of salary In addition to the monthly salary, government employees also get 
allowances averaging at about 20% of base salary. The allowances include: living expenses 
(cost of living adjustment), housing allowance, commuter allowance, overtime allowance, 
cold weather allowance, and diligence allowance (typically based on the number of months 
of consecutive work in the previous 6-month period). There are some compensation adjust-
ments related to macroeconomic conditions. Individual performance-based bonuses are not 
commonly found.
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