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A bs tr ac t

Background

In October 2008, the Centers for Medicare and Medicaid Services (CMS) discontinued 
additional payments for certain hospital-acquired conditions that were deemed pre-
ventable. The effect of this policy on rates of health care–associated infections is 
unknown.

Methods

Using a quasi-experimental design with interrupted time series with comparison se-
ries, we examined changes in trends of two health care–associated infections that were 
targeted by the CMS policy (central catheter–associated bloodstream infections and 
catheter-associated urinary tract infections) as compared with an outcome that was 
not targeted by the policy (ventilator-associated pneumonia). Hospitals participating 
in the National Healthcare Safety Network and reporting data on at least one health 
care–associated infection before the onset of the policy were eligible to participate. 
Data from January 2006 through March 2011 were included. We used regression models 
to measure the effect of the policy on changes in infection rates, adjusting for base-
line trends.

Results

A total of 398 hospitals or health systems contributed 14,817 to 28,339 hospital unit–
months, depending on the type of infection. We observed decreasing secular trends 
for both targeted and nontargeted infections long before the policy was imple-
mented. There were no significant changes in quarterly rates of central catheter– 
associated bloodstream infections (incidence-rate ratio in the postimplementation 
vs. preimplementation period, 1.00; P = 0.97), catheter-associated urinary tract infec-
tions (incidence-rate ratio, 1.03; P = 0.08), or ventilator-associated pneumonia (inci-
dence-rate ratio, 0.99; P = 0.52) after the policy implementation. Our findings did 
not differ for hospitals in states without mandatory reporting, nor did it differ ac-
cording to the quartile of percentage of Medicare admissions or hospital size, type 
of ownership, or teaching status.

Conclusions

We found no evidence that the 2008 CMS policy to reduce payments for central 
catheter–associated bloodstream infections and catheter-associated urinary tract in-
fections had any measurable effect on infection rates in U.S. hospitals. (Funded by 
the Agency for Healthcare Research and Quality.)
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Financial incentives that reward 
providers with additional payments for 
achieving certain quality goals, broadly 

known as pay for performance, have become ubiq-
uitous.1,2 However, the effect of these programs 
on patient outcomes has been mixed, with a few 
studies showing modest gains and most reporting 
little or no effect.2-8 On October 1, 2008, in re-
sponse to a congressional mandate, the Centers 
for Medicare and Medicaid Services (CMS) imple-
mented an alternative strategy that relies primarily 
on financial penalties by not providing hospitals 
with additional payment for health care–acquired 
conditions.9 This approach of nonpayment for 
preventable complications10 is intended to re-
move the perverse incentive by which hospitals 
received greater reimbursements for care compli-
cated by preventable adverse events, including 
certain health care–associated infections such as 
catheter-associated bloodstream infections and 
catheter-associated urinary tract infections.10-13 
Based on the premise that avoidance of losses 
tends to be strongly preferable to achievement of 
gains,14 nonpayment for preventable complica-
tions is intended to induce a change in institu-
tional behavior, and it is one of a set of tools re-
cently put forward by CMS to link payment to 
programs that drive better health outcomes.15 
Given the recent decision to expand the policy of 
nonpayment for preventable complications to Med-
icaid through the Affordable Care Act, an under-
standing of the effect of this program on patient 
care is critically important.16,17

To identify preventable complications, CMS 
uses selected International Classification of Diseases, 
Ninth Revision (ICD-9), billing codes and determines 
whether conditions are present on admission. Pre-
vious studies have estimated the potential finan-
cial effect of the CMS policy.18-22 However, chang-
es in infection rates, as measured according to 
billing data, may simply reflect changes in coding 
practices rather than changes in true infection 
rates. We are unaware of any data on whether the 
policy has led to better patient outcomes, as mea-
sured on the basis of clinical or laboratory data.

The National Healthcare Safety Network 
(NHSN) of the Centers for Disease Control and 
Prevention is a national public health surveillance 
system for monitoring health care–associated in-
fections with the use of standardized definitions 
based on clinical and laboratory data rather than 
on ICD-9 codes. Therefore, NHSN data on health 
care–associated infections are much less suscep-

tible to changes in coding practice and represent 
actual patient outcomes. In the Preventing Avoid-
able Infectious Complications by Adjusting Pay-
ment study, we used NHSN data to answer two 
primary questions. First, did the CMS policy re-
sult in changing trends in rates of infections for 
targeted conditions, and, if so, did these trends 
differ from those of a comparable nontargeted 
condition? Second, was there a subgroup of hos-
pitals (e.g., those located in states without man-
datory reporting of health care–associated infec-
tions or those that had a high proportion of 
Medicare patients and might therefore be more 
motivated to change infection-prevention prac-
tices) for which the CMS policy had a greater 
effect on infection rates?

Me thods

Study Population

We recruited 1166 nonfederal acute care hospitals 
that were subject to the CMS inpatient prospective 
payment system rule and that reported data to the 
NHSN before October 2008. Infection-control staff 
in NHSN hospitals use standardized surveillance 
definitions for health care–associated infections 
and report on a monthly basis.23,24 All adult inten-
sive care units or step-down units located in NHSN 
hospitals that reported data on at least one of the 
three health care–associated infections of interest 
— central catheter–associated bloodstream infec-
tions, catheter-associated urinary tract infections, 
and ventilator-associated pneumonia — were con-
sidered eligible. We recruited hospitals through 
mail, e-mail, telephone, and website contact be-
tween March 2010 and June 2011 (for details, see 
Appendix A in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org). 
The institutional review board of Harvard Pil-
grim Health Care approved the study.

We obtained data on hospital characteristics 
from the 2009 American Hospital Association an-
nual survey, including hospital size (small, medi-
um, or large), teaching status (major, graduate, 
limited, or nonteaching), type of ownership (pub-
lic, for-profit, or not-for-profit), location (metro-
politan [core urban area, ≥50,000 population], 
micropolitan [core urban area, ≥10,000 to <50,000 
population], or rural), nurse staffing level (number 
of full-time-equivalent nurses per 1000 patient-
days), percentage of patients with Medicaid ad-
mitted, and percentage of patients with Medicare 
admitted.25 States with mandated public report-
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ing of data on health care–associated infections 
were identified from national organizations and 
state agencies.26-28

Study Design

The nonpayment policy affected participating U.S. 
hospitals beginning on October 1, 2008. To 
strengthen the validity of our findings, we used the 
interrupted time-series with comparison series de-
sign29; we examined changes in trends of outcomes 
targeted by the CMS policy (i.e., central catheter–
associated bloodstream infections and catheter-
associated urinary tract infections) and a com-
parison outcome not targeted by the policy (i.e., 

ventilator-associated pneumonia). Outcomes were 
defined as the quarterly rate of each health care–
associated infection per 1000 device-days exposed 
(central catheter–days for central catheter–associ-
ated bloodstream infections, urinary catheter–
days for catheter-associated urinary tract infec-
tions, and ventilator-days for ventilator-associated 
pneumonia) per hospital unit.23 We determined 
whether there were significant changes in out-
come trends after implementation of the policy.

Statistical Analysis

Negative binomial mixed-effects models were used 
to control for baseline trends and to allow for clus-

Table 1. Characteristics of Participating NHSN Hospitals as Compared with All NHSN Hospitals Reporting in 2008 
That Were Subject to the CMS Inpatient Prospective Payment System Rule.*

Characteristic

Participating  
NHSN Hospitals

(N = 398)

All  
NHSN Hospitals

(N = 1166) P Value

Region — no. (%) 0.10

Midwest 63 (16) 184 (16)

Northeast 162 (41) 430 (37)

South 98 (25) 337 (29)

West 75 (19) 215 (18)

Location — no. (%)†

Metropolitan 337 (85)

Micropolitan 45 (11)

Rural 16 (4)

No. of beds — no. (%) <0.001

<100 58 (15) 339 (29)

100 to <400 235 (59) 619 (53)

≥400 105 (26) 208 (18)

Type of ownership — no. (%) <0.001

Public 39 (10) 57 (5)

For-profit 47 (12) 157 (13)

Not-for-profit 312 (78) 952 (82)

Teaching status — no. (%) <0.001

Major 78 (20) 218 (19)

Graduate 89 (22) 131 (11)

Limited 23 (6) 129 (11)

Nonteaching 198 (50) 688 (59)

Data missing‡ 10 (3)

Type of infection reported — no. (%)§

Central catheter–associated bloodstream infection 392 (98)

Catheter-associated urinary tract infection 245 (62)

Ventilator-associated pneumonia 265 (67)
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tering according to hospital and hospital unit. 
Three separate models were used for central cath-
eter–associated bloodstream infections, catheter-
associated urinary tract infections, and ventilator-
associated pneumonia. Independent variables 
included the policy period (before or after Octo-
ber 2008, allowing for the change in intercept at the 
time of implementation), time (secular trends 
based on quarterly data from January 2006 to 
March 2011), and an interaction term to determine 
whether the policy resulted in a change in slope for 
the comparison of the postimplementation period 
with the preimplementation period (i.e., the CMS 
policy effect). Our primary analysis focused on hos-
pital units reporting data in the periods both be-
fore and after the implementation of the policy. In 
a secondary analysis, we considered all hospital 
units, whether or not they reported in both periods 
(before and after implementation). Because our es-
timates were similar, we describe only the prima-
ry analysis. We performed two key additional sec-
ondary analyses. First, we considered whether the 
policy had a greater effect on hospitals that were 
located in states without mandatory reporting of 
central catheter–associated bloodstream infections 
and catheter-associated urinary tract infections; to 
do so, we restricted our sample to hospital units 

located in nonreporting states. Second, we consid-
ered whether the policy had a differential effect on 
hospitals with a higher proportion of Medicare pa-
tients; we categorized these proportions into quar-
tiles and used a three-way interaction term.

We conducted a series of sensitivity analyses. 
First, we evaluated whether the policy implemen-
tation affected rates of health care–associated in-
fections earlier (in October 2007), as the policy was 
announced and the proposed changes were pilot-
ed, or later (in January 2009), when hospitals had 
had more time to introduce changes in response to 
the implementation of the CMS policy. Second, we 
evaluated whether the timing of the initiation of 
reporting of health care– associated infections af-
fected our findings; we restricted this analysis to 
hospitals that consistently reported data between 
January 2007 and March 2011. Third, we evaluated 
whether the effect of the CMS policy differed ac-
cording to hospital characteristics (size, teaching 
status, and type of ownership). We also incorpo-
rated nonresponse weights to evaluate the effect 
on parameter estimates. Finally, because hospi-
tals may have responded to the policy change by 
reducing their total use of devices, we modeled the 
effect of the CMS policy on the quarterly count 
of infections per 1000 patient-days.

Table 1. (Continued.)

Characteristic

Participating  
NHSN Hospitals

(N = 398)

All  
NHSN Hospitals

(N = 1166) P Value

Full-time-equivalent nurses — no./1000 patient-days

Median 6.9

Interquartile range 5.5–8.6

Medicare admissions — %

Median 45

Interquartile range 39–51

Medicaid admissions — %

Median 17

Interquartile range 13–22

Intensive care units or step-down units reporting data  
in hospitals — no.

Median 1

Interquartile range 1–3

* CMS denotes Centers for Medicare and Medicaid Services, and NHSN National Healthcare Safety Network.
† The locations of all hospitals participating in the NHSN in 2008 were confidential.
‡ Teaching status was not available in the American Hospital Association database.
§ The numbers of hospitals reporting infection data at any time during the study period are shown.
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R esult s

Study Population

The 398 hospitals that participated in the study 
were located in 41 states (Table 1). These hospitals 
tended to be larger than all eligible NHSN hospi-
tals that reported data in 2008 and were more 
likely to be located in the Northeast, to have not-
for-profit ownership, and to be major teaching 
institutions. In addition, the characteristics of the 
hospitals enrolled in the NHSN in 2008 differed 
from those of all U.S. hospitals that were subject 
to the inpatient prospective payment system rule 
(Appendix B in the Supplementary Appendix). All 
participating hospitals reported on central cath-
eter–associated bloodstream infections, and two 
thirds reported on catheter-associated urinary tract 
infections and ventilator-associated pneumonia. 
When our analysis was restricted to hospital units 
that reported data both before and after October 
2008, more than 80% of hospital unit–months and 
device-days of observation were available (Appen-
dix C in the Supplementary Appendix).

Effect of the 2008 CMS Policy

When we graphed the incidence of central cath-
eter–associated bloodstream infections over time, 
there was no visible effect of the policy change 
on infection rates (Fig. 1A). Our models showed 
significant decreases in rates of central catheter–
associated bloodstream infections during the pe-
riods before implementation of the policy (4.8% 
per quarter) and after implementation (4.7% per 
quarter), with no measurable effect of the CMS 
policy on either the trend (incidence-rate ratio, 
1.00; P = 0.97) or the intercept (incidence-rate ra-
tio, 0.95; P = 0.75) in the postimplementation pe-
riod versus the preimplementation period (Table 
2). The results with respect to catheter-associated 
urinary tract infections were similar (Fig. 1B): 
the rate of infection decreased in the preimple-
mentation period (3.9% per quarter) and the post-
implementation period (0.9% per quarter). This 
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Figure 1. Incidence Rates of Infections Reported 
by Hospital Units between January 2006 and 
March 2011.

The dashed line in all three panels indicates the timing 
of implementation of the Centers for Medicare and 
Medicaid Services policy, in October 2008.
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finding indicates a small, nonsignificant, increase 
in the rate of infection in the postimplementa-
tion period versus the preimplementation period 
(incidence-rate ratio, 1.03; P = 0.08) (Table 2). Fi-
nally, when we examined ventilator-associated 
pneumonia, a health care–associated infection not 
explicitly targeted by the CMS policy, which served 
as a control, we found a pattern that was similar 
to that seen with the other infections (Fig. 1C). 
The incidence of ventilator-associated pneumo-
nia decreased steadily before implementation of 
the policy (7.3% per quarter) and after implemen-
tation (8.2% per quarter); we did not detect any 
positive or negative effect of the CMS policy on 
rates of ventilator-associated pneumonia.

We had hypothesized that the policy might have 
larger effects on hospitals located in states with-
out preexisting mandatory reporting of infections 
as well as on hospitals with a larger proportion 
of Medicare patients. When we limited our analy-
sis to 52 hospital units located in states without 
mandatory reporting of central catheter–associ-
ated bloodstream infections or to 155 hospitals 
units without mandatory reporting of catheter-
associated urinary tract infections, we did not 
find any beneficial effect of the CMS policy on the 
rate of central catheter–associated bloodstream 
infections (Table 3). With respect to catheter-
associated urinary tract infections, we found that 
the implementation of the CMS policy was as-
sociated with a significant slowing of decreases 
in infection rates (relative rate, 1.06; P = 0.03). We 
found no relationship between the proportion of 
Medicare patients in a hospital and the effect of 
the CMS policy on the rates of central catheter–
associated bloodstream infections (P = 0.86 for 
interaction) or catheter-associated urinary tract 
infections (P = 0.35 for interaction) (Table 3).

Sensitivity Analyses

When we altered the time frame of the analysis 
(first comparing infection rates before and after 
October 2007, when the pilot phase of policy im-
plementation began, and then comparing rates 
before and after January 2009, to allow more time 
for hospitals to respond to the policy change), 
our findings were qualitatively similar. The CMS 
policy did not result in further decreases (i.e., a 
change in slope) in rates of central catheter–as-
sociated bloodstream infections after as compared 
with before October 2007 (incidence-rate ratio, 

1.02; P = 0.47) or after as compared with before 
January 2009 (incidence-rate ratio, 1.00; P = 0.86). 
The policy also did not result in further decreases in 
catheter-associated urinary tract infections after 
as compared with before October 2007 (incidence-
rate ratio, 1.10; P = 0.004) or after as compared 
with before January 2009 (incidence-rate ratio, 
1.03; P = 0.17). Finally, the policy did not result in 
further decreases in rates of ventilator-associated 
pneumonia after as compared with before Octo-
ber 2007 (incidence-rate ratio, 0.99; P = 0.75) or after 
as compared with before January 2009 (incidence-
rate ratio, 1.01; P = 0.77).

We also considered whether differential tim-
ing of the initiation of reporting of health care–
associated infections affected our findings, since 
an increasing number of hospitals began reporting 
data over the first 3 years of the study. When our 
results were restricted to hospitals that consis-
tently reported between January 2007 and Decem-
ber 2010, infection rates remained unchanged for 
all three infections. Hospital size, teaching status, 
and type of ownership were not associated with 

Table 2. Changes in Quarterly Rates over Time for Targeted and Nontargeted 
Outcomes.*

Estimated Change in Infection Rate
Incidence-Rate 
Ratio (95% CI) P Value

Targeted health care–associated infection

Central catheter–associated bloodstream infections

Change in rate at time of implementation 0.95 (0.68–1.33) 0.75

Slope before October 2008 0.95 (0.93–0.98) <0.001

Slope after October 2008 0.95 (0.94–0.97) <0.001

Change in slope (after vs. before October 2008) 1.00 (0.97–1.03) 0.97

Catheter-associated urinary tract infections

Change in rate at time of implementation 0.83 (0.54–1.25) 0.37

Slope before October 2008 0.96 (0.93–0.99) 0.006

Slope after October 2008 0.99 (0.97–1.02) 0.46

Change in slope (after vs. before October 2008) 1.03 (1.00–1.07) 0.08

Nontargeted health care–associated infection

Ventilator-associated pneumonia

Change in rate at time of implementation 1.16 (0.82–1.63) 0.40

Slope before October 2008 0.93 (0.90–0.96) <0.001

Slope after October 2008 0.92 (0.90–0.94) <0.001

Change in slope (after vs. before October 2008) 0.99 (0.96–1.02) 0.52

* CI denotes confidence interval. P values indicate differences in rate ratios 
from unity.
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a differential response to the CMS policy for any 
infection (P≥0.05 with respect to all three-way 
interactions for central catheter–associated blood-
stream infections, catheter-associated urinary tract 
infections, and ventilator-associated pneumonia). 
Weighted estimates for changes in slope were 
similar to unweighted estimates for central cath-
eter–associated bloodstream infections (1.00 for 
both weighted and unweighted estimates), cath-
eter-associated urinary tract infections (1.06 and 
1.03, respectively), and ventilator-associated pneu-
monia (0.98 and 0.99, respectively). Finally, when 
we used quarterly counts of infections per 1000 
patient-days, our results remained unchanged 
(data not shown).

Discussion

In this national evaluation of the effect of the 
2008 CMS policy to reduce additional payments 
for preventable hospital complications, we did not 
find any effect on rates of targeted health care–
associated infections as measured with the use 
of clinical data.30,31 Although the characteristics 
of our sample may have differed from those of all 
U.S. hospitals, the patterns observed were con-

sistent across hospital types. When we incorpo-
rated nonresponse weights to account for differ-
ential sampling, our parameter estimates were 
quite similar. We found no benefit of the policy 
among hospitals located in states without public 
reporting of infections or among hospitals with a 
high proportion of Medicare patients. There were 
strong downward secular trends for targeted 
health care–associated infections well before the 
implementation or announcement of the CMS 
policy; these findings were consistent with previ-
ously published trends,32,33 with no measurable 
additional benefit of the policy.

There are several possible explanations for our 
finding that the change in policy did not affect 
rates of targeted health care–associated infections. 
First, because the CMS measure uses ICD-9 codes 
assigned by billing staff, many hospitals may have 
simply responded by changing their billing prac-
tices. With billing data as the metric, hospitals 
may focus greater effort on improving documen-
tation and coding of infections as “present on 
admission” than on preventing infections.34,35 
Thus, billing data may not reflect the underlying 
quality of care at the institution, and policies that 
rely on such data may be less effective. Second, 

Table 3. Effect of CMS Policy on Rates of Health Care–Associated Infections in Hospital Units in States 
without Mandatory Reporting and According to Quartile of Percentage of Medicare Admissions.*

Variable

Incidence-Rate Ratio  
for Change in Slope  

(after vs. before October 2008) P Value†

Hospital units in states without mandatory reporting

Central catheter–associated bloodstream infections 0.95 (0.83–1.08) 0.43

Catheter-associated urinary tract infections 1.06 (1.01–1.12) 0.03

Quartile of percentage of Medicare admissions‡

Central catheter–associated bloodstream infections 0.86

First quartile 1.00 (0.96–1.05)

Second quartile 1.00 (0.95–1.05)

Third quartile 0.97 (0.89–1.04)

Fourth quartile 0.98 (0.91–1.06)

Catheter-associated urinary tract infections 0.35

First quartile 1.04 (0.99–1.10)

Second quartile 1.07 (0.99–1.16)

Third quartile 0.97 (0.89–1.06)

Fourth quartile 0.99 (0.91–1.08)

* Incidence-rate ratios are for the change in slope after October 2008.
† P values for the quartiles of the percentage of Medicare admissions are for three-way interaction terms.
‡ The first quartile is the lowest, and the fourth is the highest.
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some infections targeted by the CMS policy were 
already areas of focus for other improvement ini-
tiatives in the United States. For example, preven-
tion of central catheter–associated bloodstream 
infections has been increasingly highlighted over 
the past decade, with efforts led by the federal 
government,27,36 national organizations focused 
on infection prevention28,37 and quality improve-
ment,38,39 and accrediting agencies.40 With atten-
tion already focused on preventing health care–
associated infections, the incremental effect of 
adjusting payment may have been limited. Finally, 
it is possible that the lack of effect was due to the 
very small financial incentives at stake. Reductions 
in payment may have been equivalent to as little as 
0.6% of Medicare revenue for the average hospi-
tal.8,21 Because the financial effect may have been 
perceived as limited,34,35,41 particularly since the 
sensitivity of ICD-9 codes for health care–associ-
ated infections is known to be low,20,21,31,42,43 
hospitals may not have made additional invest-
ments in prevention of infection. Greater finan-
cial penalties might induce a greater change in 
hospital responsiveness to the CMS policy.

Given the increasing use of financial incentives 
and disincentives to improve the quality of care, 
policymakers should consider the available data 
with regard to the effect of such initiatives on 
health outcomes. For example, despite widespread 
adoption of pay-for-performance programs by 
health plans over the past decade, the evidence that 
they improve patient outcomes, either in primary 
care settings2,44 or hospital settings,7,8,45,46 is 
mixed. Furthermore, the implementation of pay-
for-performance programs has not been shown to 
be efficient or cost-effective.47 There are lingering 
concerns that pay for performance may lead pro-
viders to avoid the most seriously ill patients, 
which may mitigate any intended beneficial effect 
of these programs.48-50 The empirical evidence 
that financial disincentives improve the quality of 
care is also limited. Although the CMS nonpay-
ment policy has resulted in greater organizational 
awareness35,41,51,52 and reported improvements in 
process measures,51,53,54 greater attention should 
be given to the design of such nonpayment poli-
cies to ensure that they improve outcomes.3,34,53

Our study has several limitations. First, al-
though our sample included hospitals from 41 
states and ranged from small, nonteaching com-
munity hospitals to large academic medical cen-

ters, it was not representative of all U.S. hospi-
tals. We did, however, explore effect modification 
according to hospital type (i.e., size, teaching sta-
tus, and type of ownership) and did not find evi-
dence that the CMS policy had a differential effect.

Second, we did not have information on the 
insurance status of hospitalized patients. It is pos-
sible that hospitals simply focused their infection-
prevention efforts on Medicare patients, though 
this is clinically unlikely and we did not find evi-
dence of any effect among hospitals with a high 
proportion of Medicare patients.

Third, the overall effect of the CMS policy may 
have been mitigated by other ongoing interven-
tions such as mandatory reporting, although we 
did not find an effect in hospitals located in states 
without mandatory reporting. We found that rates 
of catheter-associated urinary tract infections ac-
tually plateaued in the post-implementation peri-
od; this may have been related to changes in the 
surveillance definition of catheter-associated uri-
nary tract infections that were instituted several 
months after the CMS policy was implemented.

Fourth, although it is possible that the CMS 
policy improved efforts to prevent both targeted 
and nontargeted health care–associated infections, 
after the policy was implemented, we did not find 
any evidence of decreases in the health care–asso-
ciated infections examined. Finally, we did not 
formally evaluate other potentially important ef-
fects of the policy, such as organizational aware-
ness of infection rates, rates of unnecessary urine 
or blood cultures at admission, or rates of un-
necessary antibiotic use. These are important is-
sues that were beyond the scope of our research.

In conclusion, in this national evaluation of the 
effect of the CMS policy of nonpayment for pre-
ventable complications on patient outcomes, we 
found no evidence that financial disincentives re-
duced infection rates. We found no subgroups of 
hospitals where patients appeared to benefit from 
the implementation of this policy change. As CMS 
continues to expand this policy to cover Medicaid 
through the Affordable Care Act, require public 
reporting of NHSN data through the Hospital 
Compare website, and impose greater financial 
penalties on hospitals that perform poorly on 
these measures,55 careful evaluation is needed to 
determine when these programs work, when they 
have unintended consequences, and what might 
be done to improve patient outcomes.
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