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P e r s p e c t i v e

Health Information Technology And Patient
Safety: Evidence From Panel Data
There is simply not enough evidence yet to draw a strong link between
electronic medical records and improved patient safety.

by Stephen T. Parente and Jeffrey S. McCullough

ABSTRACT: The potential of health information technology (IT) to transform health care de-
livery has spurred health IT adoption and will likely contribute to increased investments in
coming years. Although an extensive literature shows the value of health IT at leading aca-
demic institutions, its broader value remains unknown. We sought to estimate IT’s effect on
key patient safety measures in a national sample. Using four years of Medicare inpatient
data, we found that electronic medical records have a small, positive effect on patient
safety. Although these results are encouraging, we suggest that investment in health IT
should be accompanied by investment in the evidence base needed to evaluate it. [Health
Affairs 28, no. 2 (2009): 357–360; 10.1377/hlthaff.28.2.357]

I
n v e s t m e n t i n health information tech-
nology (IT) has emerged as an early prior-
ity in President Barack Obama’s adminis-

tration. The proposed economic stimulus
package includes $20 billion of 2009 health
IT spending. This policy prescription builds
on nearly ten years of advocacy from policy-
makers, purchasers, and providers. The Insti-
tute of Medicine (IOM) also issued an early
call (in 2001) for increased use of health IT to
improve patient safety, arguing that it also
may reduce costs by improving the efficiency
of care delivery.1 Similarly, Richard Hillestad
and colleagues estimate that health IT may
yield savings in excess of $142 billion per
year.2

Yet there is limited evidence linking health
IT to specific improvements in health out-

comes at a national level. Studies have repeat-
edly demonstrated the correlation between
health IT and clinical quality.3 These studies
conclude that health IT is a promising technol-
ogy that can improve quality and reduce costs.
But health IT’s true value remains uncertain.
Countervailing forces may also reduce and
even reverse its social value.4 Some studies
have found empirical evidence that health IT
might actually harm clinical quality.5 The liter-
ature to date provides a crucial foundation for
understanding health IT and its clinical value;
however, these studies largely constitute sin-
gle-site studies at technologically and clini-
cally advanced academic medical centers
(AMCs) and integrated delivery systems that
do not represent mainstream U.S. medical
care.6
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Empirical Approach
Our goal was to build on the empirical liter-

ature by linking health IT implementation to
clinical outcomes using a large, nationally rep-
resentative sample of Medicare patient data.
We observed four years of data (1999–2002)
for each hospital we examined. This allowed
us to use a difference-in-differences approach
to measure changes in patient safety with
changes in health IT investments. This in-
creased our ability to make causal inferences
regarding health IT and pa-
tient safety for all types of in-
stitutions, not only industry
leaders.7

� Health IT applica-
tions. We analyzed three
health IT applications: elec-
tronic med ical records
(EMRs), nurse charts, and
picture archiving and communications sys-
tems (PACS).8 They were selected because
they diffused rapidly during our study period
and likely affected patient safety. We defined
an EMR as a computerized patient record sup-
ported by a clinical data repository and pro-
viding clinical decision-support capabilities.9

EMRs are designed to replace traditional pa-
per records and serve as a basic repository of
medical information. Nurse chart applications
facilitate the creation, modification, and evalu-
ation of patient care plans. Finally, PACS ap-
plications provide image retrieval, routing,
display, and archiving capabilities.10 Our data
source tracked EMR components independ-
ently (and separately from clinical notes, nurse
charting, and so forth), thus facilitating a more
standardized definition of EMRs than is typi-
cally available from secondary data.

� Patient safety indicators. Patient
safety indicators were our outcome measures.
We focused on three: infection due to medical
care, postoperative hemorrhage or hematoma,
and postoperative pulmonary embolism or
deep vein thrombosis (DVT). To select indica-
tors, we consulted with clinical experts to
identify outcomes that health IT was likely to
influence, and we selected relatively frequent

events. We also controlled for patient charac-
teristics, including age at admission, sex, race,
and a risk score. Higher risk scores indicate
more-complicated cases.

� Analysis. Using multivariate regression
analysis, we measured the relationship be-
tween each patient safety indicator and a set of
patient controls, health IT indicators, and in-
teractions between health IT applications and
time; this allowed the effect of health IT to
change with time. We also included a full set

of hospital and time fixed ef-
fects, to estimate the change
in outcomes that followed
adoption of health IT. We
separately estimated models
for each indicator at the ad-
mission level.

Study Results
Our results show that EMRs are the only

health IT application to have a clear and statis-
tically significant effect on patient safety.11

EMR use is associated with reduced infections
attributable to medical care. EMRs became
more effective with each passing year, which
suggests that hospitals were either improving
their EMR implementation or that EMR tech-
nology itself was improving.

This result is promising but small, consti-
tuting only about two averted infections per
year at an average hospital. Furthermore, use
of EMRs affected neither the DVT nor the
hemorrhage indicators. Neither PACS nor
nurse chart applications had a systematic rela-
tionship with any indicator. The EMR and
nurse chart applications each had one positive
and significant health IT-by-year interaction
effect. In the absence of a significant baseline
effect, these coefficients simply describe devia-
tions from the baseline effect, which is not sig-
nificantly different from zero.

Discussion And Policy Implications
We found little evidence that health IT im-

proved quality. Although EMRs were associ-
ated with reduced infection rates, the effect
was small. There was, however, evidence that
EMRs’ value grew with time. Although these
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results are interesting, they face important
limitations. It remains to be seen whether
newer technologies such as computerized
physician order entry (CPOE) have greatly im-
proved outcomes.

� Noneffects of health IT. Our finding
that use of EMRs reduces infections attribut-
able to medical care seems reasonable. Typi-
cally, EMR systems allow health care provid-
ers to better track patient care—a crucial tool
when many disparate providers must be coor-
dinated to provide high-quality care. EMRs
also integrate different clinical data feeds for
later analysis to identify how medical care
processes prevent or cause medical errors.

Our lack of significant relationships for
other technologies and patient safety indica-
tors are harder to interpret. They may reflect a
poorer match between interventions and out-
comes or even suggest that these technologies
have little value. There is also a statistical ex-
planation for these nonfindings. The sample
size associated with infections during medical
care is much greater than those of the other pa-
tient safety indicators. Across all four years,
10.2 million admissions were analyzed to iden-
tify the effect of health IT. For postoperative
pulmonary embolism there were only 1.8 mil-
lion admissions eligible for analysis, and the
frequency of postoperative hemorrhages was
far less: only 682 events were identified in the
Medicare population in 2000.

� Context issues. One of the most nota-
ble limitations our study faces is difficulty in
addressing time-varying, unobserved hetero-
geneity correlated with health IT adoption. In-
asmuch as hospitals make other, unobserved,
quality-improving initiatives when they adopt
health IT, we will overestimate health IT value.
However, this concern is mitigated by several
factors. First, many hospitals implemented
health IT to forestall Y2K problems. Second,
health IT adoption was spurred by the first
IOM report, To Err Is Human, which empha-
sized health IT’s potential to improve clinical
quality.12 Third, adoption was spurred by
Health Insurance Portability and Accountabil-
ity Act (HIPAA) compliance preparations, al-
though this law was not in full effect until

2003. These three events constitute an exoge-
nous shock to health IT adoption, which sug-
gests that this period is a particularly appro-
priate time to implement a difference-in-
differences identification strategy.13

� Policy implications. Although we
found some value in large-scale health IT in-
vestment, our results are tempered by limita-
tions in patient safety metrics observable from
administrative data. Infections and hemor-
rhages are examples of important patient
safety measures, but so are many other out-
comes, such as adverse drug events. This illus-
trates a serious problem with the existing evi-
dence base: namely, that nationally available
patient safety metrics are less than compre-
hensive. Thus, researchers are left with a
choice of potentially detailed data with lim-
ited samples (for example, single-site studies)
or incomplete outcome measures with large
samples. In either case, the evidence base is not
yet sufficient to draw definitive conclusions
about health IT’s value in improving health
care quality and outcomes. This should
strongly suggest to health IT enthusiasts that
any new investment should be accompanied
by rigorous evaluation and investment in the
evidence base needed for further assessment.
This conclusion supports the role of a compar-
ative effectiveness institute to examine the
value to society of future public-sector health
IT investment.

Administrative data may form the basis for
part of this evaluation infrastructure. The pa-
tient safety indicators created by the Agency
for Healthcare Research and Quality (AHRQ)
were an important initial investment, but this
issue demands far greater attention. One solu-
tion could be to use federal investments to de-
velop an IT infrastructure that supplements
administrative data with clinical information.
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