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Abstract

Hospital report cards have become increasingly popular, with seven states and

many private organizations ranking hospitals on the basis of surgical mortality and

other metrics. Several studies have shown that publicly disclosed mortality rates af-

fect market share. Low-scoring hospitals therefore have a financial incentive to improve

their report card scores. Hospitals could do this in several ways. First, they could work

to improve the quality of surgical care. Second, they could refuse care to high-risk pa-

tients. Third, they could change the way they assign patients to medical or surgical

treatment, potentially treating some high-risk patients medically even if the patients

would benefit more from surgical treatment. Although the first two possibilities have

received some attention in the literature, the issue of within-hospital sorting has not.

This study examines whether hospitals who receive a poor report card score in a par-

ticular year engage in patient shifting following this report card score. I focus on the

report card program in New York State, examining patients who presented with acute
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myocardial infarction (AMI), and asking whether the poorly ranked hospitals consid-

ered the patients’ potential effect on the hospital’s report card score when assigning

them to medical or surgical treatment (e.g. a patient with a high risk of death who

would benefit more from surgical than from medical treatment is assigned to medical

treatment instead). The results indicate that there is some evidence of this sorting

behavior, but the effect is small.

1 Introduction

Over the past 20 years, several states have attempted to improve cardiovascular surgery

outcomes by issuing hospital quality report cards. These reports generally focus on coronary

artery bypass graft (CABG), a common type of open heart surgery.

Mortality reports have the potential to improve quality of care by allowing patients to make

more informed choices when selecting a hospital for heart surgery. The resulting loss of mar-

ket share could, in turn, put pressure on underperforming hospitals to improve their quality

of care. However, underperforming hospitals may also have an incentive to avoid riskier pa-

tients. Dranove et al. (2003), for example, document evidence showing that hospitals may

refuse to admit some higher-risk patients in order to avoid a high reported mortality rate.

This study investigates another possible method of “gaming” hospital report cards. The

reports generally document mortality rates for CABG only. However, patients with heart

problems may be treated using other procedures as well. They may, for example, be treated

using percutaneous transluminal coronary angioplasty (PTCA), or they may be managed

medically. This opens up the possibility that patients who may be more suitable for CABG

may instead be treated by another method, if the hospital believes that they are high risk

and could lead to a negative report card outcome. This could particularly be the case for a

hospital that has already received a negative rating.
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To see how such sorting might occur, consider a hypothetical hospital that experiences a

higher-than-average mortality rate in a particular report period. The hospital management

may then decide to shift some of its more difficult patients to medical management, rather

than surgical treatment, in order to avoid a second year with a poor report card score. Such

shifting could occur even though mortality rates are risk-adjusted, if the hospital has more

information about the patient’s health than is included in the risk adjustment.

This study focuses on New York state in the years 1995-2001 to determine whether hospitals

sort higher-risk patients out of CABG treatment following a negative report card score. I

use patient discharge records to determine whether the average patient severity of CABG

patients changed relative to patients treated with other methods, and whether higher-risk

patients were less likely to receive CABG following a negative report card score. I find

that there is some evidence that hospitals were less likely to treat high risk patients with

CABG following a high-mortality report card. However, hospitals were more likely to treat

lower-risk AMI patients using CABG following a high-mortality report card.

Several previous studies have documented the effects of health care report cards. Men-

nemeyer et al. (1997) examine the hospital report cards published by Medicare between

1987 and 1992, finding little effect on market shares. Likewise, Romano & Zhou (2004) find

very little effect on market share of report cards issued by New York and California. Several

studies, however, find that report cards do affect market share. Cutler et al. (2004) find

that in New York state, hospital volume decreased when hospitals received a flag for higher

than expected mortality. Mukamel et al. (2005) and Dranove and Sfekas (2008) find that,

when patients’ prior beliefs are accounted for, patients do tend to move away from higher-

mortality hospitals. Thus, the evidence suggests that report cards move market shares when

they provide new information.

Only two studies have focused on sorting. Dranove et al. (2003) examine the sorting of

patients among hospitals following the introduction of report cards for CABG in New York
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and Pennsylvania. They find that report cards were associated with a shift towards the

treatment of healthier patients, and that sicker patients were more likely to be treated by

higher-quality doctors. They suggest that this is evidence for gaming behavior–that hospitals

select against sicker patients in order to avoid a bad rating. Cutler et al. (2004) also examine

report cards in New York state and find that relatively healthier patients tended to move

away from low-performing hospitals.

Overall, the existing literature on report cards suggests that they do have an effect on market

share, and therefore that hospitals have a financial incentive to improve their report card

scores. Additionally, some evidence suggests that hospitals engage in “gaming” to improve

their report card scores (Dranove et al. 2003). This study examines whether gaming can

occur once the patient has already been admitted, i.e. whether the hospital considers a

patient’s effect on its report card score when selecting the patient’s treatment. The study

will focus on the effect of the coronary artery bypass graft (CABG) surgery report cards in

New York state during the years 1995-1999 on patients presenting with acute myocardial

infarction (AMI), or heart attack. If sorting is occurring, a poor report card score will lead

to an increase in severity among patients not treated with CABG relative to those treated

with CABG.

This paper is organized as follows. Section 2 briefly describes the New York state report

card program. Section 3 describes the data to be analyzed, the outcome measures, and

the estimation equation. Section 4 describes the estimation results. Section 5 discusses the

implications of the results, particularly regarding public policy.

2 Background

This section briefly describes the New York state hospital quality reporting program. In

an effort to improve the quality of cardiac surgery, the state Department of Health began
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reporting mortality rates for coronary artery bypass graft (CABG), a relatively common

procedure used to treat blockages in the arteries that feed the heart muscle. The first report

was published in December of 1990. Several newspapers, including the New York Times

published stories on the new report cards, including listings of each hospital’s mortality rate

(Altman 1990). Since the first report in December 1990, subsequent reports have been issued

at intervals somewhat greater than one year. This paper uses data from the 1996, 1997, 1998,

and 2000 report cards.

Each report card contains information on the hospital’s number of procedures, observed

mortality rate, expected mortality rate (EMR), and risk adjusted mortality rate (RAMR).

Analysts at the department of health use a logit model to construct each hospital’s EMR–

the predicted mortality rate based on the hospital’s mix of patients. The RAMR can then

be constructed using the EMR and the observed mortality rate. Thus, the RAMR is the

mortality rate taking into account patients’ expected probability of death. Report cards

also flag the hospitals that had RAMRs significantly higher or lower than the state average,

based on a 95% confidence interval.

In this paper, I focus on the hospital RAMR, converted to a Z-score, as the primary variable

of interest. In some specifications, I instead include an indicator for whether the hospital’s

RAMR was significantly higher than the state average.

3 Data & Methods

Data for this study come from hospital discharge records in New York State for the years

1995-1999, obtained through the SPARCS and HCUP programs. Discharge records contain

information on patients’ diagnoses, procedures performed, and basic demographics, including

ZIP code. Report card data come from the New York State Department of Health’s Adult

Cardiac Surgery in New York State reports, which have been issued at somewhat irregular
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intervals since December of 1990.

To minimize the potential for changes in patient selection due to report card scores, this study

focuses on patients presenting with acute myocardial infarction (AMI, or heart attack) as

their primary diagnosis. AMI patients can be treated with CABG surgery, with PTCA, or

medically with thrombolytic drugs.

Patient severity will be measured in two ways, both based on Elixhauser et al. (1998). Elix-

hauser et al. list 29 conditions that are considered strong predictors of mortality in CABG

patients. These conditions are congestive heart failure, valvular disease, pulmonary circu-

lation disease, peripheral vascular disease, paralysis, other neurological disorders, chronic

pulmonary disease, diabetes without chronic complications, diabetes with chronic complica-

tions, hypothyroidism, renal failure, liver disease, peptic ulcer disease with bleeding, acquired

immune deficiency syndrome, lymphoma, metastatic cancer, solid tumor without metasta-

sis, rheumatoid arthritis/collagen vascular diseases, coagulopathy, obesity, weight loss, fluid

and electrolyte disorders, chronic blood loss anemia, deficiency anemias, alcohol abuse, drug

abuse, psychoses, depression, and hypertension. I also add several cardiac-specific comor-

bidities: endocarditis, pulmonary hypertension, and extracardiac arteriopathy.

I use these indicators in two ways. In one set of models, I use a simple count of the number

of these comorbidities listed on the patient’s record. In the second set of models, I enter the

comorbidities into the model separately.

Table 1 contains summary statistics for the patients and hospitals used in the analysis,

including means for 5 of the 29 comorbidities. Congestive heart failure, valvular disease, and

pulmonary circulation disease had the largest factor loadings, but are somewhat rare, while

hypertension and chronic lung disease were by far the most common of the comorbidities.

The number of CABGs includes only those CABGs performed on the AMI patients in the

sample. The unit of observation for the hospital-level variables is hospital-quarter; there

were 34 hospitals performing CABG in New York state during this time period.
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Table 1: Summary Statistics

# of Observations Mean Std. Dev. Minimum Maximum

CABG surgery 93168 0.21 0.41 0 1

Age 93168 66.1 13.5 17 106

Female 93168 0.37 0.48 0 1

Medicaid 93168 0.08 0.27 0 1

Black 93168 0.07 0.26 0 1

Hispanic 93168 0.05 0.21 0 1

Congestive heart failure 93168 0.01 0.11 0 1

Valvular disease 93168 0.004 0.067 0 1

Pulmonary circulation disease 93168 0.001 0.026 0 1

Hypertension 93168 0.50 0.50 0 1

Chronic lung disease 93168 0.12 0.33 0 1

Number of comorbidities 93168 1.41 1.18 0 10

Comorbidity factor 93168 -0.01 0.71 -0.48 15.7

Risk-adjusted mortality 639 2.70 1.04 0 7.05

Number of CABGs 639 31.1 23.1 1 115
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To determine whether sorting is occurring, I conduct a patient-level analysis examining the

hospital’s choice of treatment as a function of patient characteristics and the report card

score. The analysis is a logit model of the probability of receiving CABG:

Pr(Yijt) = Xitβ + Zitγ +Rjtδ0 + Zit ·Rjtδ1 + cj + ψt + εijkt (1)

where X is a vector of patient characteristics, Z is a vector of patient comorbidities, c is a

hospital fixed effect, and ψt is time fixed effect. The expected result is that a low report

card score would lead the hospital to divert more severe AMI patients to other treatments,

so that δ1 < 0.

The analyses are conducted using the total number of comorbidities and all comorbidities

interacted separately as outcomes. One additional possibility is that hospitals will react

differently depending on if their RAMR is below the mean or above it. In some models, I

allow for this potential difference in effect.

4 Results

Table 2 shows the patient-level results with number of comorbidities as the severity measure.

The results in model (1) show that the probability of receiving a CABG is increasing in the

report card score, so that hospitals with higher mortality rates would be treating more AMI

patients with CABG. However, the interaction with number of comorbidities is negative,

indicating that more severe patients are less likely to be treated with CABG. This suggests

that hospitals will tend to shift their surgical patient mix towards less severe patients when

they receive a high-mortality report.

A somewhat different pattern emerges when the effect of the report card score is allowed to

differ for hospitals above and below the mean. Hospitals with lower-than-average reported

mortality rates tend to increase the probability of treating a patient with CABG. Hospitals
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Table 2: Probability of CABG

(1) (2)

Age 0.002** 0.002**

(0.001) (0.001)

Female -0.342*** -0.342***

(0.019) (0.019)

Medicaid 0.103*** 0.104***

(0.033) (0.033)

Black -0.392*** -0.391***

(0.037) (0.037)

Hispanic -0.209*** -0.210***

(0.042) (0.042)

RAMR z-score 0.060*** 0.174***

(0.016) (0.039)

Positive RAMR z-score -0.173***

(0.055)

RAMR * Comorbidity -0.029*** -0.042***

(0.008) (0.007)

Positive RAMR * Comorbidity 0.020

(0.026)

# of obs 93018 93018

Models also included hospital and time period fixed effects, and 32 comorbidity indicators.
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with higher-than-average reported mortality rates, however, do not. There is no significant

difference between the groups in the interaction terms, indicating that regardless of whether

the hospital is above or below average, its likelihood of avoiding a high-risk surgical patient

is increasing at the same rate in its report card score.

Table 3 contains the results of the model where each comorbidity interacts separately with

the RAMR z-score. The interaction terms in these models are not shown; instead I present

the results of a Wald test on these variables and calculate the change in the probability of

receiving a CABG resulting from the z-score interactions.

The comorbidities are taken separately in model (2). A Wald test of the interactions shows

that the terms are jointly significant. The change in probability from the report card inter-

action terms is however, the change in probability from these terms is not significant.

5 Discussion

The results suggest that some sorting of more-severe patients towards non-CABG treatment

of AMI patients may occur following a poor report card. However, the effect is small and

insignificant when comorbidities are allowed to have different effects.

Some other possibilities remain. It is possible that high-risk patients can be removed from

the report card score in other ways. For example, the scores are based only on patients

who received a simple CABG, and exclude patients who received a CABG along with a

secondary procedure. Additionally, New York state began issuing report cards for PTCA,

an alternative to CABG, in October of 1997. This may have made it difficult to “hide” high

risk patients by treating them with PTCA rather than CABG. A future version of this paper

will account for both of these possibilities. Given the data used in these analyses, however,

intra-hospital sorting appears to affect a very small number of patients.

10



Table 3: Probability of CABG–Separate Comorbidity Interactions

(3) (4)

Age 0.002** 0.003***

(0.001) (0.001)

Female -0.342*** -0.331***

(0.019) (0.018)

Medicaid 0.104*** 0.107***

(0.033) (0.032)

Black -0.394*** -0.396***

(0.037) (0.037)

Hispanic -0.210*** -0.234***

(0.042) (0.042)

RAMR z-score 0.041 0.169***

(0.016) (0.041)

Positive RAMR z-score -0.179**

(0.085)

RAMR * Female 0.032* 0.025

(0.019) (0.046)

RAMR * Female * High z-score 0.015

(0.067)

P-value of z-score interactions 0.004 0.005

P-value of positive interactions 0.192

Changes in Probability

RAMR z-score > 0 0.006 0.006

(0.014) (0.015)

RAMR z-score < 0 -0.005 -0.005

(0.011) (0.023)

Z-score > 0 * # comorbidities ¿ 2 0.015 0.013

(0.023) (0.025)

Z-score < 0 * # comorbidities ¿ 2 -0.013 -0.015

(0.040) (0.019)

# of obs 93018 93018

Models also included hospital and time period fixed effects, and 32 comorbidity indicators.
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