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FEATURE 

I
n the united states, hospitals readmit about 20 percent 

of patients for the same condition within 30 days of their 

initial hospital stay. These readmissions are preventable 

to a certain extent. High readmissions rates for a hospital are 

generally indicative of the (lack of) quality of care provided, 

as well as poor coordination of care and inadequate patient 

follow-up post-discharge. The cost of these unwarranted 

readmissions to the Medicare program administered by the 

Centers for Medicare & Medicaid Services (CMS) is approx-

imately 16 billion a year.

Various factors can affect readmissions, 
including patients’ pre-admission disease 
states and their post-discharge behaviors. 
Pre-admission factors include diagnosis, 
severity of condition, and length of illness, 
and how long interventions such as medica-
tion or other prescribed treatments have 
been followed. Post-discharge behavior 
includes commitment to new interventions 
initiated, adherence to instructions provided 
at discharge, follow-up with healthcare provi-
ders, and finally, the accessibility and quality 
of care received.

Readmissions rates fluctuate immensely 
by hospital and geographical location. Even 
after accounting for type and severity of 
disease, readmissions rates are typically 
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higher for hospitals serving high-risk 
populations of lower socio-economic status.

In 2007, in an effort to quantify the mone-
tary burden of hospital readmissions, the 
Medicare Payment Advisory Commission 
(MedPAC) conducted an analysis of 2005 
Medicare Claims data. It found that about 
three fourths of hospital readmissions 
that occur within 30 days of discharge are 
potentially preventable and could save the 
government 12 billion every year.1

Historically, Medicare has applied an 
inpatient prospective payment system 
(IPPS) to reimburse hospitals, paying them 
a fixed average amount per admission solely 
based on diagnosis, irrespective of actual 
resources consumed to treat patients. The 
IPPS in its original form does not include 
any financial incentives for interventions 
to prevent readmissions, such as post-
discharge follow-up by nurses. In fact, 
because empty hospital beds can negati-
vely impact a hospital’s revenue, there is 

little motivation to discharge patients in 
an efficient manner.

In an effort to reduce readmissions fol-
lowing MedPAC’s 2007 recommendati-
ons, the U.S. Congress added the Hospital 
Readmissions Reduction Program (HRRP) 
to the Affordable Care Act (ACA). This 
program imposes penalties (by way of 
payment adjustments) upon hospitals 
whose actual readmissions rates exceed 
their expected readmissions rates for 
specific disease states. A readmission 
is defined as a Medicare patient who is 
readmitted to either the same or another 
acute care hospital within 30 days of 
discharge.2-5 The program excludes cer-
tain ‘planned’ readmissions, such as such 
as chemotherapy or rehabilitation and 
also excludes transfers to another IPPS 
hospital. Per the recommendations of the 
National Quality Forum (NQF), for the first 
two years (fiscal years 2013 and 2014), the 
HRRP applies only to Medicare patients 

65 years and older with one of the three 
diagnoses of acute myocardial infarction 
(heart attack), heart failure, or pneumonia.6 
A hospital’s expected readmissions rate for 
each of these three conditions is the national 
mean readmissions rate, risk-adjusted 
for the demographic characteristics (for 
example, age and sex) and severity of ill-
ness of the hospital’s patients. The financial 
penalty is calculated using a fairly com-
plex methodology based on the amount of 
Medicare payments received by the hospital 
for ‘excess’ readmissions. The penalties are 
collected from the hospitals through a per-
centage reduction in their base Medicare 
inpatient claims payments, up to a cap. The 
ACA set the penalty cap at 1 percent of aggr-
egate IPPS base payments for the first year, 
2 percent for the second year, and 3 percent 
for each year thereafter.

In 2009, CMS initially reported hospital 
readmissions rates on the Hospital Compare 
Website in an effort to make hospitals aware 
of gaps in post-discharge care and improper 
coordination of care. CMS issued the final 
rule implementing the HRRP on August 18, 
2011, which has been updated with addition-
al details several times after the initial ruling.

CMS also implemented the Electronic 
Health Records (EHR) Incentive Program 
in 2011, with the purpose of providing incen-
tive payments to eligible professionals (EP), 
eligible hospitals (EH), and critical access 
hospitals (CAHs), for implementing certi-
fied EHR technology and demonstrating its 
‘Meaningful Use.’ In order to receive EHR 
incentives, an EH must meet thresholds 
of certain CMS-established objectives that 
measure the positive impact of EHRs on 
patient care and health outcomes. ‘Eligible’ 
hospitals include CAHs, Medicare Advan-
tage (MA-Affiliated) hospitals and “Subsec-
tion (d) hospitals” paid under IPPS system.

THE STUDY

The investigation reported here explores 
the potential impact of EHR adoption and 
implementation in the reduction of hos-
pital readmissions rates and mortality, 
as evidenced in the formative and initial 
implementation years of HRRP – i.e., 2011, 
2012, and 2013. This represents a similar but 
expanded set of research objectives relative 

ABSTRACT
This study investigates the direct and indirect influence of electronic health records 

(EHR) implementation on hospital readmissions ratios and hospital mortality scores 

among Medicare beneficiaries, for three health conditions – heart attack, heart 

failure, and pneumonia. Readmissions ratios and mortality scores for each health 

condition were compared between EHR hospitals and non-EHR hospitals. All 

comparisons yielded statistically insignificant differences, ruling out the presence of 

a direct influence. Next, correlation tests between readmissions rates and mortality 

scores were conducted for each health condition, separately for EHR hospitals and 

non-EHR hospitals. All tests yielded statistically significant and negative correlation 

values. These inverse correlations implied that for each health condition, hospitals 

with higher readmissions rates have lower mortality scores, and those with lower 

readmissions rates have higher mortality scores. The strength of correlation at both 

EHR and non-EHR hospitals was highest for heart failure and lowest for pneumonia, 

with heart attack in between. The strength of correlation was also found to be higher 

at EHR hospitals than non-EHR hospitals for each health condition, thus confirming 

the presence of an indirect influence of EHR implementation on readmissions ratios 

and mortality scores. The study concludes that EHR implementation in its early 

stages strengthens the inverse effect of readmissions rates upon mortality scores.

KEY WORDS
EHR, electronic health records, electronic medical records, EMR, health 

outcomes, hospital outcomes, information technology adoption, information 

technology implementation, Medicare EHR Incentive Program, mortality rates, 

mortality scores, organizational change, patient outcomes, readmissions reduction
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to those in a recent white paper published 
by the Healthcare Information and Manage-
ment Systems Society (HIMSS).7

We compared readmissions rates and 
mortality scores for Medicare patients in 
the age group 65 years and older at hospitals 
participating in the Medicare EHR Incen-
tive Program, with rates for similar patients 
at non-participating hospitals. The first 
group, hereafter referred to as EHR hosp-
itals, had joined this program in its very 
first year (i.e., 2011), and received monetary 
incentives for the same from CMS, in each 
of the years 2011 (the program’s first pay-

out year), 2012, and 2013. The second group, 
hereafter referred to as non-EHR hospitals, 
had not joined this program as of December 
2013 – they had therefore never received 
any EHR incentives from CMS.

For data preparation, we merged 
the Hospital Compare dataset with the 
Medicare EHR Incentive Program dataset, 
both obtained from online site cms.gov. 
Specifically, we extracted the following hos-
pital-specific data items from these datasets:

■n The number of patients treated and 
discharged between 7/1/2010 and 6/30/2013, 
for heart attack, heart failure, and pneu-

monia respectively.
■n Of the discharged patients, the num-

ber of patients readmitted within 30 days, 
for each of these three health conditions.

■n A CMS-computed, 30-day mortality 
‘score’ for each of these three health condi-
tions. The algorithm for this score factors 
in adjustments for patient characteristics 
such as age, past medical history, and other 
diseases or conditions (comorbidities).

■n The dollar amounts of incentive pay-
ments made by CMS to EHR hospitals in 
2011, 2012, and 2013 respectively.

The extracted data comprised 1,161 hospi-
tal records pertaining to heart attack, 1,160 
records for heart failure, and 1,159 records for 
pneumonia. We conducted all analyses on 
this merged data by employing an Excel add-
on statistical software suite called XLSTAT.

EHR HOSPITALS  
VERSUS NON-EHR HOSPITALS

We first compared the readmissions rates 
at EHR hospitals with readmissions ratios 
at non-EHR hospitals, separately for heart 
attack, heart failure, and pneumonia. For 
each condition, we computed this ratio as 
the number of readmitted patients as a frac-
tion (or percentage) of the number of patients 
previously treated and discharged for that 
condition. Minor differences in ratios 
emerged between EHR hospitals and non-
EHR hospitals – all were slightly higher for 
EHR hospitals. However, these differences 
were not statistically significant, given that 
the p- values associated with the F-statistics 
for heart attack, heart failure, and pneumo-
nia were 0.427, 0.657, and 0.086 respectively 
– all exceeding the threshold alpha value of 
0.05. Figure 1 summarizes these differences.

We next compared CMS-computed mor-
tality scores at EHR hospitals with mortal-
ity scores at non-EHR hospitals, separately 
again for heart attack, heart failure, and 
pneumonia. As was the case with readmis-
sions ratios, minor differences in mortality 
scores became apparent between EHR hos-
pitals and non-EHR hospitals. There was no 
consistent direction to these differences. As 
with readmissions rates, none of these differ-
ences was statistically significant. The p-val-
ues associated with the F-statistics for heart 
attack, heart failure, and pneumonia were 

FIGURE 1: Readmissions Rates at EHR and Non-EHR Hospitals 

FIGURE 2: Mortality Scores at EHR and Non-EHR Hospitals 
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0.638, 0.065, and 0.648 respectively – they 
again all exceeded the threshold alpha value 
of 0.05. Figure 2 summarizes the differences.

The implication of these two sets of 
findings was that EHR implementation 
per se affects neither hospital readmissions 
rates nor mortality scores. We next explored 
whether readmissions rates affect mortality 
scores, breaking down the analyses by health 
condition, as well as by EHR/non-EHR hosp-
itals. Accordingly, we conducted six separate 
Pearson correlation tests. The results of all six 
tests were significant at the alpha level of 0.05. 
They revealed that readmissions rates are 
negatively correlated with mortality scores. 
Lower readmissions rates lead to higher 
mortality scores, and vice versa. Further, 
the strength of this impact is highest for heart 
failure and lowest for pneumonia, with heart 
attack in between the two. More interestingly, 
all three impacts are stronger at EHR hosp-
itals than at non-EHR hospitals. The results 
of these tests are summarized in Figure 3.

CONCLUSION

The implementation of an EHR in a hospital 
makes all pertinent patient health informa-
tion well organized and easily accessible, 
which makes clinical decision making much 
easier. This is certainly true compared with 
the past when paper records were difficult 
to manage and cumbersome to go through, 
particularly when critical health informa-
tion needed to be swiftly accessed. However, 
the lack of a correlation between an EHR 
and either readmissions rates or mortality 
scores suggests that up until now, an EHR’s 
benefits are restricted to the time that the 
patient receives care while still in the hospi-
tal – they do not extend to the post-discharge 
environment. Although the EHR enables 
hospitals to provide patients with better care 
and more individualized, appropriate treat-
ment, it evidently does not ensure that upon 
leaving the hospital the patient will follow 
post-discharge therapeutic recommenda-
tions or lifestyle modification instructions.

On the other hand, our Pearson correla-
tion tests found that higher readmissions 
rates lead to lower mortality scores – and 
further, much more so in EHR hospitals. 
This strongly suggests that when patients 
are readmitted within 30 days, they receive 

extra vigilant care, perhaps as a result of an 
EHR’s benefits combined with a heightened 
awareness of the implications of readmis-
sions brought about by the HRRP program. 
Together, these factors converge to create a 
greater sense of accountability, and motiva-
tion to provide superior care. JHIM
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