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Reimbursement for hospitals and physicians is increas-
ingly tied to performance.1 Bundled payments, for 
example, require hospitals to share risk for patient 
outcomes. Medicare bundled payments are becom-

ing mandatory for some surgical and medical conditions, in-
cluding joint replacement, acute myocardial infarction, and 
coronary artery bypass graft surgery.2 Value-based payment 
is anticipated to become the norm as Medicare and private 
payers strive to control costs and improve outcomes. Although 
value-based reimbursement for hospitals targets hospital-lev-
el costs and outcomes, we know that variations at the level 
of individual providers explain a considerable proportion of 
variation in utilization and outcomes.3 However, physicians of-
ten lack awareness of their own practice patterns and relative 
costs, and successful participation in new payment models 
may require an investment by hospitals in the infrastructure 
needed to measure and provide feedback on performance  

to individual providers to affect their behavior.4,5

Electronic health record (EHR)-based reports or “dash-
boards” have been proposed as one potential tool to provide 
individualized feedback on provider performance.6 Individual 
provider performance profiles (IPPs) offer the potential to pro-
vide peer comparisons that may adjust individual behavior by 
correcting misperceptions about norms.7 Behavioral economic 
theory suggests that individual performance data, if combined 
with information on peer behavior and normative goals, may 
be effective in changing behavior.8 Several studies have report-
ed the effects of specific efforts to use IPPs, showing that such 
reports can improve care in certain clinical areas. For exam-
ple, individual provider dashboards have been associated with 
better outcomes for hospitalized patients, such as increased 
compliance with recommendations for prophylaxis of venous 
thromboembolism, although evidence in other areas of prac-
tice is mixed.9,10 A randomized controlled trial of peer compar-
ison feedback reduced inappropriate antibiotic prescribing for 
upper respiratory infections by 11% among internists.11 

Despite the promise of individualized feedback to optimize 
behavior, however, little has been reported on trends in the use 
of IPPs on a population level. It is unknown whether their use is 
common or rare, or what hospital characteristics are associated 
with adoption. Such information would help guide future ef-
forts to promote IPP use and understand its effect on practice. 
We used data from a nationally representative survey of United 
States hospitals to examine the use of individual provider-level 
performance profiles. 
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Medicare reimbursement for hospitals is increasingly 
tied to performance. The use of individual provider 
performance reports offers the potential to improve clinical 
outcomes through social comparison, and isolated cases 
of clinical dashboard uses at specific institutions have been 
previously reported. However, little is known about overall 
trends in how hospitals use the electronic health record 
to track and provide feedback on provider performance. 
We used data from 2013 to 2015 from the American 
Hospital Association (AHA) Annual Survey Information 
Technology Supplement, which asked hospitals if they 
have used electronic data to create performance profiles. 
We linked these data to AHA Annual Survey responses 
for all general adult and pediatric hospitals. Multivariable 
logistic regression was used to model the odds of use as a 
function of hospital characteristics. In 2015, 65.8% of the 

2,334 respondents used performance profiles, whereas 
59.3% of the 2,077 respondents used them in 2013. Report 
use was associated with nonprofit status (odds ratio [OR], 
2.77; 95% confidence interval [CI], 1.94-3.95) compared to 
for-profit, large hospital size (OR, 2.37; 95% CI, 1.56-3.60) 
compared to small size, highest quartile of bed-adjusted 
expenditures compared to bottom quartile (OR, 2.09; 
95% CI, 1.55-2.82; P < .01), and participation in a health 
maintenance organization (OR, 1.50; 95% CI, 1.17-1.90; P < 
.01) or bundled payment program (OR, 1.61; 95% CI, 1.18-
2.19; P < .01). While a majority of hospitals now use such 
profiles, more than a third do not. The hospitals that do not 
use performance profiles may be less well positioned to 
adapt to value-based payment reforms. Journal of Hospital 
Medicine 2018;13:562-565. Published online first February 
7, 2018. © 2018 Society of Hospital Medicine
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METHODS
We used data from the American Hospital Association (AHA) 
Annual Survey Information Technology (IT) Supplement, which 
asked respondents to indicate whether they have used elec-
tronic clinical data from the EHR or other electronic system in 
their hospital to create IPPs. The AHA survey is sent annually to 
all US operating hospitals. Survey results are supplemented by 
data from the AHA registration database, US Census Bureau, 
hospital accrediting bodies, and other organizations. The AHA 
IT supplement is also sent yearly to each hospital’s chief exec-
utive officer, who assigns it to the most knowledgeable person 
in the institution to complete.12

We linked data on IPP use to AHA Annual Survey responses 
on hospital characteristics for all general adult and pediatric 
hospitals. Multivariable logistic regression was used to model 
the odds of individual provider performance profile use as a 
function of hospital characteristics, including ownership (non-
profit, for profit, or government), geographic region, teaching 
versus nonteaching status, rural versus urban location, size, 
expenditures per bed, proportion of patient days covered by 
Medicaid, and risk-sharing models of reimbursement (partici-
pation in a health maintenance organization or bundled pay-
ments program). Variables were chosen a priori to account for 
important characteristics of US hospitals (eg, size, teaching 
status, and geographic location). These were combined with 
variables representing risk-sharing arrangements based on 
the hypothesis that hospitals whose payments are at greater 
risk would be more likely to invest in tracking provider perfor-
mance. We eliminated any variable with an item nonresponse 
rate greater than 15%, which resulted in elimination of two vari-
ables representing hospital revenue from capitated payments 
and any risk-sharing arrangement, respectively. All other vari-
ables had item nonresponse rates of 0%, except for 4.7% item 
nonresponse for the bundled payments variable.

We also measured the trend in individual provider perfor-
mance report use between 2013 and 2015 by estimating the 
linear probability between IPP use and year. A P value less than 
.05 was considered statistically significant. 

Because past work has demonstrated nonresponse bias in 
the AHA Survey and IT Supplement, we performed addition-
al analyses using nonresponsive weights based on hospital 
characteristics. Weighting methodology was based on prior 
work with the AHA and AHA IT surveys.13,14 Weighting exploits 
the fact that a number of hospital characteristics are derived 
from sources outside the survey and thus are available for both 
respondents and nonrespondents. We created nonresponse 
weights based on a logistic regression model of survey re-
sponse as a function of hospital characteristics (ownership, size, 
teaching status, systems membership, critical access hospital, 
and geographic region). Our findings were similar for weight-
ed and nonweighted models and nonweighted estimates are 
presented throughout.

The University of Pennsylvania Institutional Review Board ex-
empted this study from review. Analyses were performed us-
ing Stata statistical software, version 14.0 (StataCorp, College 
Station, Texas).

RESULTS
In 2015, 2,334 general hospitals completed all questions of 
interest in both surveys. Among respondents, 65.8% used in-
dividual provider performance reports. Individual provider per-
formance use increased by 3.3% each year from 2013 to 2015 
(P = .006; Figure). 

The table shows the association between hospital character-
istics and the odds of individual provider performance report 
use. Report use was associated with nonprofit status (odds ra-
tio [OR], 2.77; 95% confidence interval [CI], 1.94-3.95; P < .01) 
compared to for-profit, large hospital size (OR, 2.37; 95% CI, 
1.56-3.60; P < .01) compared to small size, highest (OR, 2.09; 
95% CI, 1.55-2.82; P < .01) and second highest (OR, 1.43; 95% 
CI, 1.08-1.89; P = .01) quartiles of bed-adjusted expenditures 
compared to the bottom quartile, and West geographic region 
compared to Northeast (OR, 2.07; 95% CI, 1.45-2.95; P < .01). 
Individual provider performance use was also independently 
associated with participation in a health maintenance organi-
zation (OR, 1.50; 95% CI, 1.17-1.90; P < .01) or bundled pay-
ment program (OR, 1.61; 95% CI, 1.18-2.19; P < .01), controlling 
for other covariates. Adjustment for nonresponse bias did not 
change any coefficients by more than 10% (supplementary  
Table). 

DISCUSSION
We found that a large and increasing proportion of US hospi-
tals reported using electronic data to measure individual pro-
vider performance. Hospitals that reported IPP use tended to 
be larger and have higher expenditures than hospitals that did 
not use IPPs. Adjusting for other hospital characteristics, par-
ticipation in a bundled payment program was associated with 
greater odds of using IPPs. To our knowledge, our study is the 
first population-level analysis of IPP use by US hospitals.

The Medicare Access and Children Health Insurance Pro-
gram Reauthorization Act is accelerating the shift from quan-
tity based toward value-based reimbursement. The proficient 
adoption of IT by healthcare providers has been cited as an 
important factor in adapting to new payment models.15 Phy-

FIG. Percent of United States hospitals with individual provider profiles
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sicians, and in particular hospitalists, who practice in an inpa-
tient environment, may not directly access financial incentives 
aimed to adapt performance for value-based reimbursement. 
They may also have difficulty assessing their performance rela-
tive to peers and longitudinally over time. Individualized EHR-
based provider-level performance reports offer one option for 
hospitals to measure performance and provide comparative 
feedback at the individual physician level. Our findings show 
that, in fact, a majority of US hospitals have made investments 
in the infrastructure necessary to create such profiles. 

Nevertheless, a third of the hospitals surveyed have not ad-
opted individualized provider performance profiles. If meeting 
efficiency and outcomes goals for value-based payments ne-
cessitates changes to individual provider behavior, those hos-
pitals may be less well positioned to benefit from value-based 
payment models that incentivize hospitals for efficiency and 
outcomes. Furthermore, while we observe widespread adop-
tion of individual performance profiles, it is unclear whether 
those were used to provide feedback to providers, and if so, 
how the feedback provided may influence its effect on behav-

ior. Behavioral economics theory suggests, for example, that 
publicly reporting performance compared to peers provides 
stronger incentives for behavior change than “blinded” per-
sonalized reports.16

Our study has important limitations. We cannot exclude the 
possibility that unmeasured variables help explain individu-
al provider performance adoption. These omitted variables 
may confound the association between hospital characteris-
tics and individual provider performance adoption observed 
in this study. We were also unable to establish causality be-
tween bundled payments and individual provider perfor-
mance profile use. For instance, hospitals may elect to make 
investments in IT infrastructure to enable individual provider 
performance profile adoption in anticipation of bundled pay-
ment reforms. Alternatively, the availability of IPPs may have 
led hospitals to enter bundled payments reimbursement ar-
rangements. In addition, we are unable to describe how indi-
vidual provider performance use affects physician practice or 
healthcare delivery more broadly. Finally, we are also unable 
to account for other sources of performance data. For exam-

TABLE. Hospital Characteristics Associated with Use of IPPsa

Characteristics
All Hospitals 
(N = 2334)

Use IPP 
 Reports 

(N = 1567)

Do Not Use 
IPP Reports 
(N = 767) OR (95% CI) P value

Type of hospital
   For-profit private
   Nonprofit private
   Government (federal or nonfederal)

160 (6.9)
1609 (68.9)
565 (24.2)

77 (4.9)
1192 (76.1)
298 (19.0)

83 (10.8)
417 (54.4)
267 (34.8)

Reference
2.77 (1.94-3.95)
1.43 (0.98-2.09)

<.001
.060

Geographic Region
   Northeast
   Midwest
   South
   West

317 (13.6)
886 (38.0)
724 (31.0)
407 (17.4)

212 (13.5)
577 (36.8)
482 (30.8)
296 (18.9)

105 (13.7)
309 (40.3)
242 (31.6)
111 (14.5)

Reference
1.74 (1.30-2.36)
1.93 (1.41-2.64)
2.07 (1.45-2.95)

<.001
<.001
<.001

Teaching hospital 626 (26.8) 500 (31.9) 126 (16.4) 1.06 (0.80-1.41) .673

Size
   Small (<99 beds)
   Medium (100-399)
   Large (≥400 beds)

1023 (43.8)
991 (42.5)
320 (13.7)

571 (36.4)
728 (46.5)
268 (17.1)

452 (58.9)
263 (34.3)
52 (6.8)

Reference
1.77 (1.39-2.26)
2.37 (1.56-3.60)

<.001
<.001

Expenditures per 100 beds 
   First quartile (mean $4,209)
   Second quartile (mean $8,003)
   Third quartile (mean $11,255)
   Fourth quartile (mean $20,091)

533 (22.8)
575 (24.6)
608 (26.0)
618 (26.5)

277 (17.7)
377 (24.1)
431 (27.5)
482 (30.8)

256 (33.4)
198 (25.8)
177 (23.1)
136 (17.7)

Reference
1.28 (0.98-1.67)
1.43 (1.08-1.89)
2.09 (1.55-2.82)

.067

.012
<.001

Rural locationb 496 (21.3) 245 (15.6) 251 (32.7) 0.79 (0.61-1.02) .069

Medicaid patient daysc 20.7 (16.5) 21.1 (15.8) 19.8 (18.1) 1.05 (0.58-1.90) .880

Participates in a health maintenance organization 525 (22.5) 416 (26.5) 109 (14.2) 1.50 (1.18-2.19) .001

Participates in a bundled payment program 408 (17.5) 340 (21.7) 68 (8.9) 1.61 (1.18-2.19) .002

aP values are derived from a multivariate logistic regression model of IPP use as a function of hospital characteristics. P values are based on the Wald test of the null hypothesis that the OR for 
each predictor is equal to 1. The Hosmer-Lemeshow goodness-of-fit test showed no statistical evidence of lack of fit (P = .34). The variance inflation factor was less than 10 for all covariates 
(mean VIF 2.71), suggesting a lack of statistical evidence of multicollinearity.
bAny location that is not part of a micropolitan or metropolitan core-based statistical area, from the US Census.
cMedicaid patient days as a percentage of total inpatient days, expressed as mean (standard deviation). All other values correspond to number (percentage).

NOTE: Abbreviations: CI, confidence interval; IPP, individual provider performance profile; OR, odds ratio; VIF, variance inflation factor.
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ple, some physician may receive data from their physician 
practice groups. 

Our study suggests several avenues for future research. First, 
more work is needed to understand why certain types of hos-
pitals are more likely to use IPPs. Our findings indicate that IPP 
use may be partly a function of hospital size and resources. 
However, other factors not measured here may play an im-
portant role as well, such as institutional culture. Institutions 
with a focus on informatics and strong IT leadership may be 
more likely to use their EHR to monitor performance. Second, 
further research should explore in greater depth how profiles 
are used. Future research should evaluate, for example, how 
hospitals are using behavioral economic principles, such as 
peer comparison, to motivate behavior change, and if such 
techniques have successfully influenced practice and patient 
outcomes. Ultimately, multicentered, randomized evaluations 
of IPP use may be necessary to understand their risks and eval-
uate their effect on patient outcomes. This work is necessary to 
inform policy and practice as hospitals transition from fee-for-
service to value-based reimbursement. 

In sum, we observed increasing adoption of individualized 
electronic provider performance profiles by US hospitals from 
2013 to 2015. Hospitals that did not use IPPs were more likely 
to be small, for profit, and less likely to participate in bundled 
payment programs. Those hospitals may be less well posi-
tioned to track provider performance and implement incen-
tives for provider behavior changes needed to meet targets for 
value-based reimbursement. 

Disclosure: Dr. Rolnick is a consultant to Tuple Health, Inc. and was a part-time 
employee of Acumen, LLC outside the submitted work. Dr. Ryskina has nothing 
to disclose.
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