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Doctors’ orders entered with Computerized Physician Order Entry (CPOE) systems are designed to
enhance patient care by standardizing routines that are intended to improve quality of healthcare. As
with other health information technology (IT) performance studies, literature shows conflicting results
regarding the CPOE–performance relationship. By adopting a more nuanced perspective and employing
not just adoption but extent of use of CPOE, we first examine whether or not CPOE use improves patient
satisfaction. Next, given that CPOEs are implemented in the backdrop of other hospital IT infrastructure,
ealthcare operations
omputerized Physician Order Entry (CPOE)
atient satisfaction
echnology value
outines
rror prevention

we examine how IT infrastructure impacts the relationship between CPOE use and satisfaction, testing
both a complementary and substitution perspective. Finally, we examine the differential impact of CPOE
use between academic and non-academic hospitals. Using data from 806 hospitals nationwide, we find
a positive relationship between extent of CPOE use and patient satisfaction. Contrary to extant research,
our results suggest this relationship is stronger in non-academic hospitals. We also find evidence that a
hospital’s IT infrastructure substitutes for CPOE use in its effect on patient satisfaction.

© 2011 Elsevier B.V. All rights reserved.
. Introduction

In 1999, the United States’ Institute of Medicine released a report
itled “To Err Is Human,” which estimated that between 48,000 and
8,000 deaths occur each year due to medical errors (Kohn et al.,
999). The stark results of this report prompted an increased focus
n medical safety and error prevention, and a drive to improve pro-
esses to enhance safety (Han et al., 2005). Operations management
as a long history of providing insights into process improvement,

ncluding building quality into processes (Samson and Terziovski,
999; Anderson et al., 1994; Flynn et al., 1994). Therefore, it is not
urprising that the process of providing care to patients can be
mproved through embedded error prevention and appraisal tasks,
nabled by information technology (IT) systems.

One specific health IT used to improve process quality is a

omputerized Physician Order Entry (CPOE) system that enables
linicians to enter orders electronically and alerts them to pos-
ible drug interactions or overdoses. Through single-site studies,
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2 Tel.: +1 574 631 5074; fax: +1 574 631 5255.

272-6963/$ – see front matter © 2011 Elsevier B.V. All rights reserved.
oi:10.1016/j.jom.2011.03.001
some researchers have demonstrated that CPOE adoption improves
various aspects of hospital quality and/or performance, but other
studies found mixed results or unintended negative consequences
(for a review see Chaudhry et al., 2006). From an error reduction
standpoint, research largely supports the notion that CPOE provides
benefits, which is one reason the U.S. Government is encouraging
adoption: through the American Recovery and Reinvestment Act
Congress set aside $19.2 billion to reimburse healthcare providers
who install specific ITs, including CPOE systems. Recognizing
the difference between adoption and use, these funds are only
available to providers who exhibit “meaningful use” of IT (see
www.healthhit.hhs.gov). Because of both the legislative empha-
sis on “meaningful use” and the scholarly support for measuring
system use rather than simply adoption (Devaraj and Kohli, 2003),
we include “CPOE use” as a key variable within our study. We will
discuss this in greater detail in the hypothesis section.

With few exceptions, prior large-scale studies have simply
looked at the presence of CPOE (adoption) as the correlate of
quality (McCullough et al., 2010; Yu et al., 2009). In this study
we examine the extent of CPOE integration and its impact on
one important measure of quality: patient satisfaction. Draw-

ing from prior literature, we acknowledge the importance of
complementary technologies and processes in new technology
integration. Therefore, our study investigates the role that other
health ITs play relative to the link between CPOE use and patient

dx.doi.org/10.1016/j.jom.2011.03.001
http://www.sciencedirect.com/science/journal/02726963
http://www.elsevier.com/locate/jom
mailto:c_queenan@nd.edu
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atisfaction. Although multiple medical studies have examined
ow CPOE impacts specific clinical quality measurements, to our
nowledge this is the first study that examines how CPOE directly
mpacts patient satisfaction. We argue that patient satisfaction is
art of quality and that it offers a new lens to the discussion of the
alue of CPOE.

Our study is motivated by the following research objectives.
irst, building on the nascent research of large-sample-size studies,
e empirically examine how CPOE use impacts patient satisfaction

cross a set of 806 hospitals. Second, we examine the effectiveness
f CPOE systems in the context of other IT infrastructure in the
ospital. To do this, we adopt a “complements versus substitutes”
erspective to test the role that IT infrastructure plays relative
o CPOE use in hospitals. Third, from previous operations man-
gement research we know that technology investment payoffs
ary widely across firms (Hendricks et al., 2007). There is evidence
n healthcare research that the academic status of hospitals sig-
ificantly relates to performance (Ayanian and Weissman, 2002).
herefore, we test for systematic differences between academic
nd non-academic hospitals in the effectiveness of utilizing CPOE
elative to patient satisfaction. Lastly, we introduce a measure of
echnology infrastructure that is weighted by the innovativeness
f the IT adopted (the Saidin index), to the operations management
eld.

. Conceptual development and hypotheses

We ground our hypotheses using three complementary per-
pectives: (1) routines, (2) an IT value model, and (3) the cost of
uality. We will argue first that CPOE allows for routinization of
are and that routines provide value within organizations. Next,
e argue that possession of IT assets does not necessarily translate

o positive organizational outcomes; instead, IT assets must be used
n a suitable environment in order to positively impact organiza-
ional performance. Finally, we assert that investment in CPOE will
ltimately reduce a hospital’s failure costs, as predicted in the cost
f quality literature (Harrington, 1987; Crosby, 1979; Feigenbaum,
956).

Kuperman and Gibson (2003) describe CPOE as a system that not
nly allows electronic orders, but also can address quality issues.
or example, CPOE allows providers to “standardize practice;
ncorporate clinical decision support into daily practice; improve
nterdepartmental communication; facilitate patient transfers; and
apture data for management, research, and quality monitoring”
Kuperman and Gibson, 2003, p. 31). We posit hospital processes
an be improved through investment in IT and its proper imple-
entation and effective use, which in turn positively improves

atient satisfaction. We contend that these process improvements
an result from the use of CPOEs and health IT in general because
hey provide the means to codify routines within hospitals. Rou-
ines have been defined as “regular and predictable patterns of
ctivities which are made up of a sequence of coordinated actions
y individuals” (Grant, 1991, p. 122). Researchers have long recog-
ized the value routines provide to organizations for improving
perations (Peng et al., 2008; Grant, 1991; Nelson and Winter,
982). CPOEs require users to explicitly follow routines that result
rom standardized processes and decision support (Davidson and
hismar, 2007; Kaushal et al., 2001; Shojania et al., 2001). Further-
ore, because CPOEs provide instructions across organizational

oundaries (e.g., an order for transport may be placed by an inter-
entional radiologist but executed by a staff member), they reduce

onfusion and ambiguity. Prior work shows that communication
istakes in hospitals happen most often at boundaries (Tucker,

004; Gittell, 2002; Argote, 1982). Because boundaries grow expo-
entially as more subspecialists with deep knowledge in narrow
s Management 29 (2011) 639–649

areas become involved in delivering care (Lee, 2010), IT that codi-
fies knowledge and processes and facilitates coordination should
increase efficiency (Davidson and Chismar, 2007; Gattiker and
Goodhue, 2004). Although previous work has shown that routines
can be a double-edged sword by creating rigidities (Holweg and
Pil, 2008; Leonard-Barton, 1992), CPOE promotes routines through
suggestions and warnings, but allows physicians to make all final
decisions, thus allowing for breaking routines where appropriate
(Davidson and Chismar, 2007).

Given that CPOE use and IT adoption can routinize care and
improve processes, a process model proposed by Soh and Markus
(1995) provides a useful framework from which we can test sev-
eral relationships proposed by those authors (p. 39). Their model
is a set of three interlinked processes: (1) an IT conversion process,
(2) an IT use process, and (3) a competitive process. The IT con-
version process suggests that firms convert IT expenditures into IT
assets only when firms enact good IT management policies and pro-
cedures consistently and effectively. The resulting IT asset then is
some combination of useful, well designed applications, flexible IT
infrastructure, and high levels of user knowledge and skill (Soh and
Markus, 1995). The IT conversion process has a well-established
base in the literature (Weill, 1992; Ives and Olson, 1984), thus test-
ing it is beyond the scope of this paper. However, we suggest that
conversion effectiveness determines the degree to which an IT is
being used for its intended purpose. In summary, if the IT expendi-
ture is managed properly, it should produce value-added services
that increase commensurate with increasing usage.

Our research focuses on the IT use and competitive processes
linkages, specifically examining CPOE use, IT infrastructure, and
patient satisfaction, and links between these three constructs. IT
Infrastructure is generally regarded as a set of shared, tangible IT
resources (i.e., hardware, operating systems, networks, data, and
data-processing applications) that provide a foundation to enable
present and future business applications (Duncan, 1995). Several
studies have investigated the link between CPOE adoption and pro-
cess quality (Dexter et al., 2001; Bates et al., 1999; Overhage et al.,
1997; Overhage et al., 1996; Tierney et al., 1993), with the vast
majority showing positive benefits. Other studies have examined
the link between CPOE use and clinician satisfaction (Murff and
Kannry, 2001; Weiner et al., 1999; Lee et al., 1996) but to our knowl-
edge none explore the link between clinician CPOE use and patient
satisfaction. Using the process model proposed by Soh and Markus
(1995) as the basis for our study, we argue that by preventing errors
through the use of CPOE and IT infrastructure, a hospital can realize
“IT impacts” that translate to patient satisfaction (see Fig. 1).

The utility of this model rests on the premise that CPOE use cre-
ates quality-improving IT impacts and subsequently that patient
satisfaction is a function of quality. According to Mohr (1982)
and Soh and Markus (1995), IT assets are necessary but not suf-
ficient to produce IT impacts. IT impacts can take the form of
new products and services, redesigned business processes, bet-
ter decision making, and/or improved coordination flexibility (Soh
and Markus, 1995), but these can only occur when organiza-
tions use IT assets wisely. We contend the IT assets (CPOE and IT
infrastructure) provide the means to better manage quality proce-
dures and routines vis-à-vis improved business processes, decision
making, and coordination flexibility. Because hospitals invest in
CPOE to reduce failures, we apply the prevention–appraisal–failure
model (Harrington, 1987; Feigenbaum, 1956) to operationalize
the cost of quality (Crosby, 1979) (see Fig. 2). This model illus-
trates the increasing progression of quality costs, from prevention
to appraisal, to internal failure, and finally to external failure

costs.

Prevention costs are those associated with preventing errors
before they happen. Because humans can retain and retrieve only
limited amounts of information at any time (Simon, 1991) – for
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Fig. 1. Soh and Markus model in the

xample patient allergies and medication interactions – a CPOE
an alleviate the cognitive load on the physician, which not only can
mprove decision making but also can free up cognitive capacity for
ther decision-making efforts. Numerous studies have shown pos-
tive relationships between CPOE use and the features they provide
elated to reminders and alerts for medications (medication errors
nd adverse drug events) (Wolfstadt et al., 2008; King et al., 2003;
ates et al., 1999; Bates et al., 1998; Evans et al., 1998; Classen et al.,
997), errors of omission (Overhage et al., 1997), and duplicate tests
Bates et al., 1999; Bates et al., 1998; Tierney et al., 1990). In addi-
ion, CPOE can increase efficiency because using the CPOE provides
he clinician with the ability to review results of prior tests so new
ests are not ordered (Tierney et al., 1987).

Appraisal costs are those associated with identifying quality
roblems once they have occurred. Coupled with preventive mea-
ures, CPOE use allows clinicians and administrators to appraise
he level of care being delivered to the patient at the point of care.
or example, physicians often order tests to verify a specific dis-
ase or condition. Given a patient’s symptoms, family history, and
ther factors, the decision support embedded in the CPOE calculates
he probability that the test would reveal the disease or condition
osited (Tierney et al., 1987). Based on this appraisal, a physician
an decide whether the test is warranted. A CPOE can alert physi-
ians that clinical guidelines recommend that a particular patient
eceive preventive care, such as a vaccination. Administrators can
heck CPOE reports to verify whether the patient was informed

y the clinician that s/he was eligible to receive said preventive
are, thus appraising how well clinicians follow hospital guidelines
Dexter et al., 2001; Overhage et al., 1997; Overhage et al., 1996).
inally, CPOEs can corroborate drug formulary recommendations

Prevention

Failu

Internal

CPOE Use for Prevention

• Alerts for medication 

interactions 

• Checks for errors of omission

• Checks for duplicate tests

• Reviews results of prior tests

CPOE Use for Failure 

Detection

• Tracking and accountability 

documentation 

• Results of prior tests

Fig. 2. Prevention–appraisal–failure m
t of CPOE use in the hospital setting.

(Teich et al., 2000), and check whether drug dosing was appropriate
(Chertow et al., 2001).

Finally, it is critically important in a hospital setting to invest
in prevention because subsequent failure costs are extremely high.
For example, a 1997 study showed that failures such as adverse
drug events are estimated to cost the U.S. hospital system between
$1.56 and $5.6 billion annually because of readmission and hos-
pitalization costs, and malpractice and litigation fees (Bates et al.,
1997). CPOEs and health IT create an electronic ‘paper-trail’ that
can be used to identify where failures occurred. Therefore, if a doc-
tor overrides an electronic alert or reminder – a behavior that is
very common (Van Der Sijs et al., 2006; Weingart et al., 2003) –
and sends an order for a medication that is subsequently filled
by a pharmacist and administered by a nurse, the CPOE would
identify all responsible parties. The fact that this information is
tracked and easily accessible is likely to deter non-compliance
and provide data for the hospital to analyze and use to further
improve the process in order to prevent external failures in the
future.

2.1. CPOE use and patient satisfaction

As noted earlier, patient satisfaction is a key hospital per-
formance metric, which has become increasingly important
to the medical community due to its relationship to adher-
ence to practice guidelines, clinical quality, and mortality

(Glickman et al., 2010). Each of the costs of quality identified in
prevention–appraisal–failure can be related to patient satisfaction.
For example, duplicating tests not only increases cost to the patient
but also results in unnecessary inconveniences, additional pain,

Appraisal

re

External

CPOE Use for Appraisal

• Checks probability that test 

result would be positive 

• Checks preventive care 

eligibility

• Verifies drug and dosing

recommendations

odel in the context of CPOE Use.
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nd/or delays. Additionally, reducing adverse drug events and med-
cation errors positively relate to satisfaction. Because the patient is
he recipient of the benefits of CPOE use, we propose the following:

1. CPOE use is positively related to patient satisfaction.

.2. IT infrastructure impact on CPOE use–satisfaction
elationship

Hospitals typically adopt CPOE systems after implementing a
uite of other IT applications due to the inherent complexity of the
POE system itself and the required close integration with multiple
ystems including pharmacy, laboratory, and other administra-
ive systems (Kaushal et al., 2001; Massaro, 1993). Clinicians use
POEs within the broad sociotechnical context of the hospital (and
ealthcare system) while oftentimes simultaneously interacting
ith other health IT. The CPOE not only populates other databases

nd systems with information, but it is also populated by other sys-
ems, to the extent that these other systems are present and being
sed. We next provide justification for two alternative perspec-
ives related to the role that other IT plays with respect to CPOE
se and satisfaction. On the one hand we present theory suggest-

ng existing IT infrastructure complements CPOE use in its relation
o patient satisfaction. On the other hand, we reason that existing
T infrastructure can substitute for CPOE use, specifically in its rela-
ion to patient satisfaction. In simple terms, patients may perceive
he same benefits from a robust IT infrastructure as from CPOE use.

.2.1. IT Infrastructure as a complement to CPOE use
Organizational scholars have noted that even if a resource itself

s valuable, rare, and inimitable, it may not result in a competi-
ive advantage unless it is bundled with complementary resources
Amit and Schoemaker, 1993; Barney, 1992). Particularly when
esources are tacit, socially complex, or cognitively challenging,
undling has been demonstrated to be more effective than deploy-

ng a resource in isolation (Coff, 1997; Barney, 1992; Penrose, 1959).
POE implementations are known to be highly complex and dis-
uptive: in fact, within the medical literature on CPOE, one paper
pecifically states, “CPOE is a complex undertaking and should not
e the first computerized clinical system attempted by an orga-
ization. A CPOE application is more likely to be accepted if the
xisting clinical systems are well received,” (Kuperman and Gibson,
003, p. 37). Prior research has shown that when complex IT is

mplemented, the presence of similar or supportive IT is bene-
cial for more comprehensive appropriation (Zhu, 2004; Bucklin
nd Sengupt, 1993). It has also shown that organizations having a
obust IT infrastructure also have high organizational learning abil-
ty regarding IT and can more effectively assimilate new IT into their
outines and processes (Wachter, 2006; Fichman and Kemerer,
999). According to this line of reasoning, firms having a base IT
nowledge are better suited than less IT-savvy firms to adopt new,
ore complex technologies and to realize value from them. It could

e argued that IT-savvy firms are better suited because they have
eveloped and codified routines for implementing new technolo-
ies, but the value of routines and codification does not stop at the
mplementation. One of the primary benefits of using IT is the ability
o extract codified knowledge from it, resulting in greater opportu-
ities for organizational learning. Knowledge that has progressed
hrough to codification, such as knowledge built into IT, implies a
esire by organizations to learn how information leads to improve-
ent (Zollo and Winter, 2002). This organizational learning accrues

n two ways: by integrating diverse knowledge and by building

pon related knowledge (Cohen and Levinthal, 1990). Therefore,
ach new implementation and each use of the system provides an
pportunity for firms to learn and accumulate knowledge (Cohen
nd Levinthal, 1990). It follows that hospitals that have deployed
s Management 29 (2011) 639–649

highly innovative technology should have a greater stock of knowl-
edge to draw upon in order to better understand how to implement
and benefit from CPOE.

From a practical standpoint, adoption of IT beyond the CPOE
enables hospital staff and clinicians to increase coordination among
diverse stakeholders and reduce or eliminate redundant tasks such
as reentry of patient information or duplicate tests. Furthermore,
economies of scale (Chari et al., 2008; Clemons and Row, 1991)
occur from: (1) sharing technology assets (hardware, software, and
employees), (2) sharing technology know-how, and (3) exploiting
new applications for old technology (Clemons and Row, 1991). Hos-
pitals that have adopted innovative technology can leverage the
hardware, software, and technical staff and their know-how to bet-
ter realize the benefits of CPOE. For example, an IT staff which has
successfully implemented innovative technology knows how hos-
pital processes function and how individuals within the hospital
prefer to work. The technical staff can leverage this process and
personnel knowledge to better build and support a well designed
CPOE system, which should translate into more effective use.

In summary, we argue that CPOE benefits can increase in the
presence of a robust IT infrastructure. Hospitals learn as they adopt
innovative technologies, and they realize benefits from economies
of scale. While a hospital’s IT infrastructure does not duplicate the
major features or functions of the CPOE, there are similarities in
routines related to use of the systems and it is our contention that
additional benefits can be realized as a result of the cumulative
knowledge acquired from other adoptions. Taken together, all of
this suggests that IT infrastructure complements the effects of CPOE
use, thus we test:

H2a. IT infrastructure will complement the relationship between
CPOE use and patient satisfaction.

2.2.2. IT infrastructure as a substitute for CPOE use
An alternative viewpoint suggests that IT infrastructure could

substitute for CPOE use with respect to its impact on patient satis-
faction. In the organizational literature, a substitute is said to replace
or “act in place of” a specific behavior (Kerr, 1977). Empirically, a
substitute is modeled as a moderating variable, however depending
upon the directionality of main effects and interactions, the mod-
erator can enhance, suppress, or substitute for the predictor (we
discuss this in greater detail in the methods section) (Podsakoff
et al., 1993; Howell and Dorfman, 1981; Kerr, 1977). The argument
for a substitution effect is considerably more complicated than a
simple moderation because one must convincingly argue that a
variable can take the place of the predictor in its relation to the out-
come of interest and also empirically validate the relationship. For
this reason, several scholars have noted that a substitute is much
more than just a moderator variable (Podsakoff et al., 1993).

In our context, the important distinction is that we are not sug-
gesting IT infrastructure offers the same functions as CPOE; but
instead, from the patient’s perspective, the use of other IT may
generate similar benefits that impact their satisfaction of care.
We know from prior research that both process quality (work-
ing efficiently and effectively) and clinical quality (performing
technical aspects correctly) influence patients’ overall satisfaction
(Donabedian, 2005; Marley et al., 2004; Collier, 1994). Because
these two aspects of quality collectively form the basis for patient
satisfaction (Marley et al., 2004; Collier, 1994), it is reasonable
to assume that the plethora of systems used, and the extent to
which they are used in the delivery of care, will heterogeneously
impact quality perceptions. For example, CPOE systems generate

electronic orders for medications, transports, and tests and pro-
vide decision support related to identification of drug interactions
or other adverse events. Some of these functions contribute to clin-
ical quality and some to process quality. In the absence or minimal
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sage of CPOE, other IT systems could provide similar effects on
uality perceptions while not serving these specific functions. For
xample, low usage of a CPOE may create a poor experience with
duplicate test or erroneous transfer and result in excessive wait

imes, but this could be made up for by a very good experience
ith an accurate and timely billing process afforded by the use of a

omprehensive and integrated billing IT system. From a functional
tandpoint, the billing system certainly does not take the place of
CPOE; however, collectively the patients’ satisfaction is a reflec-

ion of both, therefore the limited use of a CPOE may not negatively
mpact a patient’s aggregate view of the hospital.

Finally, there are some overlaps between a robust IT infrastruc-
ure and the use of CPOE. Significant IT adoption enables hospitals
o store and retrieve large amounts of data for analysis and potential
atient treatment and overall operations improvement. Kuperman
nd Gibson (2003, p. 31) explain that one of the many benefits of
POE is the ability to “capture data for management, research, and
uality monitoring.” Although CPOE enables a convenient location
o retrieve patient orders, other IT systems may allow for similar
etrieval and information analysis, therefore we test:

2b. IT infrastructure will substitute for CPOE use in its relation-
hip to patient satisfaction.

.3. Academic status impact on CPOE use–satisfaction
elationship

In the original model proposed by Soh and Markus (1995), the
hree interlinked processes exist within a broader context including
T management/conversion activities, appropriate/inappropriate
se, and competitive position/competitive dynamics. We have
ddressed the first two contingencies but as yet have not incor-
orated the role of competitive dynamics. The Soh and Markus
odel suggests that IT impacts affect organizational performance

ependent on the competitive position/dynamics within the orga-
ization’s industry.

One key differentiator in the healthcare market is the decision of
hether to affiliate with an academic institution (Goldstein et al.,

002). This is a strategic choice that not only determines the com-
etitive direction of the hospital but also drives hiring decisions
nd organizational structures and processes. Research in health-
are typically distinguishes between academic (teaching/research)
nd non-academic hospitals because of the differences in staffing
equirements, performance goals, cost structures, and technol-
gy adoption attitudes (Goldstein and Naor, 2005; Ayanian and
eissman, 2002; Li et al., 2002). Academic hospitals are also

nown to adopt advanced technology and to design care inno-
ations more rapidly than non-academic hospitals (Ayanian and
eissman, 2002). Therefore we would expect several characteris-

ics of academic hospitals to enhance the relationship of CPOE use
o patient satisfaction.

There are other reasons why the academic environment should
ontribute to augmenting the CPOE–satisfaction relationship. First,
cademic hospitals tend to perform better than non-academic hos-
itals on several key quality metrics (McCullough et al., 2010;
atel et al., 2007). Some have attributed this difference to greater
ccessibility to knowledge and a larger cumulative organizational
nowledge base, thus reducing the need to ‘experiment’ (Reagans
t al., 2005). Second, academic hospitals generally enjoy increased
restige over non-academic hospitals and can more easily recruit
nd retain high-quality staff (Ayanian and Weissman, 2002). A
igh-quality, research-oriented staff is likely to include people with

he aptitude to learn and apply new technology. As described ear-
ier, research has shown that a firm’s base of IT knowledge is a
ontingent factor in the IT adoption–value link. Because of this,
e believe the staff within an academic hospital will be better
s Management 29 (2011) 639–649 643

able to convert the IT asset of CPOE into improved IT impacts and
thereby improve the organizational performance metric of patient
satisfaction. For these reasons, we expect the environmental con-
ditions present within academic hospitals to be more conducive to
supporting the CPOE–patient satisfaction relationship and test:

H3. The relationship between CPOE use and patient satisfaction
is stronger in academic hospitals than in non-academic hospitals.

3. Data

We merged data from 806 U.S. hospitals from two separate data
sources: the HIMSS Analytics Database and the Leapfrog Group
CPOE database. The Leapfrog Group provided CPOE use data and
HIMSS AnalyticsTM (derived from the Dorenfest IHDS+ DatabaseTM)
provided all other data. The sample size of 806 resulted from match-
ing across databases and keeping only those hospitals that had
information in both. We conducted paired t-tests on several key
hospital characteristics such as size, age, geographic region, and IT
adoption and found no significant differences between hospitals
in our sample and the overall population of hospitals. We opera-
tionalized CPOE use using a four-point scale, as developed by the
Leapfrog Group. Leapfrog has three goals concerning CPOE adop-
tion: (1) physicians enter at least 75% of orders via a CPOE, (2) CPOE
provides system alerts for at least 50% of common, serious prescrib-
ing errors, and (3) physicians must document a reason for system
overrides.

Leapfrog collects survey data annually from US hospitals and
assigns CPOE scores based on responses regarding the extent of
CPOE implementation (see Appendix). A hospital meeting the three
previously stated goals will earn a score of 4 (fully meets progress
goal), while a hospital that has not adopted CPOE at all but has
answered the survey will earn a score of 1 (willing to report pub-
licly). Any hospitals with partial use will earn a 2 (good early stage
effort) or 3 (making good progress) accordingly. While this is a self-
report survey and there may be some motivation to over-report
CPOE use, results suggest that 76% of hospitals responded that they
have not adopted but are willing to report (see Table 1).

We employ the Saidin index (Spetz and Maiuro, 2004) to mea-
sure IT infrastructure within each hospital. Instead of summing IT
adoptions to count the number of technologies in the IT infras-
tructure, this index weights IT adoptions based on the proportion
of hospitals in the sample population that have adopted the same
IT. The Saidin index for a given hospital sums across all hospital
technologies the product of a technology’s weight and a 0,1 indi-
cator variable signifying whether or not a hospital has adopted a
given technology (Spetz and Maiuro, 2004). Through this weight-
ing, the Saidin index accounts for not just the quantity of IT, but
also the innovativeness of the IT infrastructure of a given hospital
(Mark et al., 2004). More specifically, using the notation and for-
mulas specified by Spetz and Maiuro (2004), the Saidin index Si,t is
defined in the following manner:

ak,t = 1 −
(

1
Nt

)∑Nt

i=1
�i,k,t and Si,t =

∑K

k=1
ak,t�i,k,t

where k = technologies available in a given year and indexed by
k = 1, . . .. , K; t = year; ak,t = weight for a given technology across all
hospitals; Nt = number of hospitals in year t; �i,k,t = 1 if hospital i has
technology k in year t, 0 otherwise.

HIMSS analytics tracks the adoption of IT in hospitals and other
care delivery organizations in the U.S. To calculate our IT Infrastruc-
ture variable, we use their exhaustive list of 88 ITs found in hospitals

and omit CPOE in the Saidin index calculation in an effort to reduce
endogeneity between the two independent variables. We differen-
tiate hospitals based on academic/non-academic status (Goldstein
and Naor, 2005; Li et al., 2002) by using the Council of Teaching
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Table 1
CPOE score and sample characteristics.

Leapfrog CPOE score

Description 1 Have not adopted 2 Good early stage effort 3 Making good progress 4 Fully meets progress goal
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Number of hospitals in sample 747 142
Percentage of hospitals in sample 76.1% 14.5%

ospitals classification, as have others (McCullough et al., 2010).
inally, we include a collection of commonly used hospital-level
ontrol variables such as location (urban versus rural), size (num-
er of staffed beds), hospital age (years), hospitals within the same
ealth system, and vendor of CPOE systems adopted (see Table 2).

To measure patient satisfaction, we used results from the Hos-
ital Consumer Assessments of Healthcare Providers and Systems
HCAHPS) survey, which is said to be the standard for capturing
atient assessments of care (O’Malley et al., 2005). The HCAHPS
urvey asks recently discharged patients several questions, two of
hich assess overall satisfaction: (1) Overall, how would you rate

his hospital on a scale from 0 to 10? and (2) Would you recom-
end this hospital to family and friends? A three-point scale is used

o quantify the responses as follows: definitely yes, probably yes,
o. The Center for Medicare and Medicaid Services (CMS) presents
ospital-level summarized data by calculating the percentage of
espondents who answered a 9 or 10 on the first question and the
ercentage of respondents who answered “definitely yes” to the
econd question. Previous research has shown a high correlation
etween these two measures (r = 0.87) (Jha et al., 2008). Our results
ere robust to using only one measure or an average of the two

tems. We chose to average the two and create a composite measure

f patient satisfaction to avoid the use of a single-item dependent
ariable.

able 2
onstruct description and operationalization.

Variable/construct Description and operationalization

Number of staffed beds Number of beds available for which the
hospital has staff to care for a patient
in that bed

Age Age of hospital in years
Location Dummy variable for hospital location.

Variable value = 1 if hospital is in urban
location; variable value = 0 if hospital is
in rural location

Academic status Dummy variable to differentiate
between academic/non-academic
hospital, as defined by the Council of
Teaching Hospitals (COTH). Value = 1
for academic hospital; 0 for a
non-academic hospital

Vendor (1,. . ..,7) Series of dummy variables to define
the CPOE software system used by
each hospital

Health system (A,. . .,E) Series of dummy variables to define
hospitals that belong to the same
health system

CPOE use A four-point scale defined by Leapfrog.
Value = 1 if hospital has zero or
minimal use, to 4 if hospital uses CPOE
for 75% or more of orders

IT infrastructure A measure of the hospital’s adoption of
IT and the innovativeness of the IT, as
assessed by the Saidin index

Patient satisfaction The average percentage of patients
providing the highest scores to two
HCAHPS questions
(1) How would you rate this hospital?
(2) Would you recommend this
hospital to family and friends?
31 62
3.1% 6.3%

Our independent variables of interest, CPOE use and IT Infras-
tructure, were measured in 2007. Previous work has shown that
changes in technology take time to manifest in tangible gains,
so a one-year lag between technology state and performance is
appropriate; therefore we used patient satisfaction data from 2008
(McCullough et al., 2010; Devaraj and Kohli, 2000).

4. Results

Our sample includes significant variations in size, age, location,
academic status, CPOE use, and patient satisfaction as highlighted
in Table 3.

We report correlations between variables in Table 4, and use
ordinary least squares regression and hierarchical regression to
test our hypotheses.3 In Model 1, Table 5, we report results for
a regression of patient satisfaction in 2008 on CPOE use in 2007
(CPOEuse), which constitutes a test of Hypothesis 1. Results indicate
that CPOEuse is significant and positively related to patient sat-
isfaction (Regression coefficient = 1.51, p < 0.01) as hypothesized,
thus H1 is supported.4 We also performed the same analysis, sub-
stituting a dichotomous variable for CPOE adoption/non-adoption
in place of the CPOE use variable. The results were insignificant,
suggesting that extensiveness of use is the operative predictive
variable rather than adoption.

Hypotheses 2a and 2b propose that IT infrastructure (ITInfra)
either complements or substitutes, respectively, for CPOE use in its
relationship to patient satisfaction. Testing for moderation provides
insights into this relationship. Howell and Dorfman (1981) provide
three criteria for assessing substitution: (1) there must be a logical
explanation for how the substitution variable (ITInfra) could pos-
sibly take the place of the main effect (CPOEuse) in its relationship
to the dependent variable (patient satisfaction), (2) both CPOEuse
and ITInfra must have predictive power over patient satisfaction in
the same direction (in the absence of the interaction term), and (3)

3 Prior to analyzing the data, we performed data validity tests. We captured the
residuals and conducted three tests. First, we conducted the Kolmogorov–Smirnov
(KS) test and did not observe violations of normality. Plots of residuals confirmed
this result. Next, White’s test for heteroscedasticity did not suggest a violation of the
constant variance assumption. Finally, we checked for multicollinearity using vari-
ance inflation factors (VIFs). All VIFs were under 3.0, indicating that multicollinearity
is not an issue.

4
 For comparison purposes, we tested the relationship with a two-year lag and
found that while directionally the relationship was correct, the regression coefficient
of CPOEuse became non-significant. Recent findings suggest this is not uncommon
and that competitive performance advantages diminish over time (Menon et al.,
2009).

Table 3
Key characteristics of sample.

Description Value

Number of hospitals in study 806
Number of staffed beds: mean (std dev) 243.76 (185.42)
Hospital age (years): mean (std dev) 36.53 (77.57)
Location: urban/rural 87.41%/12.59%
Academic status: academic/non-academic 12.08%/87.92%
CPOE use: average (std dev) 1.38 (0.81)
IT infrastructure: average (std dev) 14.92 (4.61)
Patient satisfaction: average (std dev) 64.47 (8.91)
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Table 4
Correlation table.

Patient satisfaction CPOE use IT infrastructure Academic status Staffed beds Age Loc.

Patient satisf. 1
CPOE use 0.112** 1
IT infrastructure 0.089* 0.183** 1
Academic status (1 acad, 0 non-acad) 0.117** 0.373** 0.183** 1
No. staffed beds 0.210 0.321** 0.297** 0.574** 1
Age (years) 0.160 0.023 −0.046 0.038 0.044 1
Location (1 = urban, 2 = rural) −0.077* 0.130** 0.176** 0.130** 0.034** 0.021 1

* Correlation significant at 0.05 level.
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their treatment and make broad conclusions about technology
use/quality/patient satisfaction relationships. Media coverage of
the nation’s most tech-savvy hospitals (“The Digital Hospital” -CIO
** Correlation significant at 0.01 level.

he interaction of the two (CPOEuse x ITInfra) must be significant in
he opposite direction of the two main effects. If both main effects
nd the interaction are significant in the same direction, ITInfra is
complement to CPOEuse.

Following the procedure outlined by Howell and Dorfman
1981, pp. 720–721), we confirmed that ITInfra acts as a substi-
ute for CPOEuse in its effect on patient satisfaction. Both CPOEuse
nd ITInfra (both mean-centered), in the absence of the interaction
ariable are significantly related to patient satisfaction (CPOEuse
egression coefficient = 0.990, p < 0.05 and ITInfra regression coeffi-
ient = 0.196, p < 0.01, respectively; Model 2, Table 5). The bivariate
orrelations are also supportive of this relationship (see Table 4).
urthermore, the interaction term CPOEuse × ITInfra (centered) is
egative and significantly related to patient satisfaction (interac-
ion coefficient = −0.178, p < 0.05, Model 3, Table 5), meeting all
he criteria outlined for substitution. Therefore, our data provide
upport for Hypothesis 2b (substitute relationship) and not for
ypothesis 2a (complement relationship). To test the robustness
f this finding, we used different operationalizations of ITInfra. The
rst one, reported above, includes a weighted value of all IT in each
ospital (interaction coefficient = −0.178, p < 0.05). Recent research
hows that clinical IT and administrative IT produce differential
erformance results (Menon et al., 2009), therefore we constructed
hese two IT infrastructure variables using Saidin weights. Results
ere similar, with clinical IT providing significant substitution

ffects for CPOE use (interaction coefficient = −0.305, p < 0.05) and
dministrative IT providing marginally significant substitute effects
interaction coefficient = −0.179, p < 0.1).

To test the third hypothesis, we split our sample between aca-
emic and non-academic hospitals, regressed patient satisfaction

n CPOE use in the two samples, and compared results. We find that
ontrary to our expectation, CPOEuse is more strongly related with
atient satisfaction in non-academic hospitals (see Table 6, Model

able 5
egression coefficients and model summary statistics for Hypotheses 1 and 2–CPOE
se, IT infrastructure, and their interaction on patient satisfaction.

Independent variables Dependent variable is patient satisfaction

Model 1 Model 2 Model 3

Location 0.035 −0.352 −0.404
No. of staffed beds −0.001 −0.002 −0.002
Age −0.003 −0.003 −0.003
Academic status 1.481 1.500 1.397
CPOEuse 1.151** 0.990** 1.323**

ITInfra 0.196* 0.206**

CPOEuse × ITInfra −0.178*

R-squared 0.208 0.215 0.221
Adjusted R-squared 0.193 0.200 0.203
F-test (n = 806) 12.30** 12.15** 11.82**

�F-test 7.01** 6.50*

* Indicates p < 0.05.
** Indicates p < 0.01.
5) than in academic hospitals (Model 4). In fact, results from Model
4 show CPOEuse to be not significantly related with satisfaction for
academic hospitals. Therefore, we find a significant but unexpected
result that does not support Hypothesis 3.

5. Discussion

Our finding that CPOE use is positively related to patient satisfac-
tion coincides with a growing body of medical research supporting
the positive effects of CPOE adoption. However, it also raises an
important issue that might explain the results of some prior CPOE
research suggesting that there are unintended and/or negative con-
sequences of CPOE adoption. Our study employs CPOE use as the
predictor variable. As with any IT system, in order for benefits to
accrue, if indeed there are benefits, employees must meaningfully
use the system – by Leapfrog’s definition, the hospitals with the
highest level of use must enter at least 75% of orders using their
CPOE system. Many publicly available databases simply report the
presence of a specific IT but do not assess use in any direct or indi-
rect way. It is therefore possible that IT systems may be present but
significantly underutilized or completely abandoned, thus skewing
the results of studies that attempt to show a link between IT and
performance.

Our results suggest that not only does CPOE use impact patient
satisfaction, but also that an aggregate suite of technologies
can substitute for a specific technology as it relates to patient
perceptions. One explanation is that patients notice IT use in
Magazine, Time, Newsweek, etc. and “100 Most Wired Hospitals

Table 6
Regression coefficients and model summary statistics for Hypothesis 3: the effect of
academic hospitals.

Independent variables Dependent variable is patient
satisfaction

Model 4
academic
hospitals
(n = 101)

Model 5
non-academic
hospitals (n = 705)

Location na −0.21
No. of staffed beds 0.004 −0.01
Age 0.007 −0.003
CPOEuse 0.32 1.54**

IT infrastructure −0.09 0.24**

R-squared 0.135 0.220
Adjusted R-squared −0.006 0.201
F-test comparing CPOEuse

across models
F = 85, p < 0.001

na – not applicable because all academic hospitals were located in urban locations
and therefore there was no variation.
**Indicates p < 0.01.
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nd Health Systems” -Hospitals & Health Networks), may have con-
itioned people to equate technology with performance. If so, it
ay not even matter which technology is being used, simply that

ome technology is assisting the clinicians.
In addition to the role that media plays in setting the expecta-

ion that there is a link between technology and patient satisfaction,
y design and function many forms of IT are intended to improve
erformance as perceived by patients. Since most patients do not
ave the knowledge to accurately assess clinical quality, they factor
oth clinical and process quality into their assessment of overall
uality (Marley et al., 2004). To the extent that IT infrastructure
nables efficient and effective processes throughout the hospital,
uch as a reduction in errors, fewer duplicate tests, and less wait
ime, this is likely to translate into improvements in patient per-
eptions. Finally, in hospitals where IT infrastructure is robust,
anagement is more likely to gather and analyze data in order

o make improvements – even if the CPOE is absent or minimally
sed – and patients will notice these enhancements, supporting the
nding that IT infrastructure substitutes for CPOE use in its relation
o patient satisfaction.

The CPOE–patient satisfaction link proved significant only in
on-academic hospitals – this was a surprising result consider-

ng that the majority of prior literature suggests that academic
ospitals perform better on key indicators. Dr. Donald Berwick,
he former leader of the Institute for Healthcare Improvement
nd current head of the Center for Medicare and Medicaid Ser-
ices, provided one plausible explanation for this finding when he
tated, “Right now if I needed something simple, I would tend to
hoose a great community hospital over a great academic hospi-
al. There’s a lot of reasons to suspect that for relatively routine
hings you need. . .you would be better off at a caring, smaller
ommunity hospital that’s taking quality seriously than in a mas-
ive, complex teaching hospital that’s taking quality seriously”
Bombardieri, 2008). Thus, it could be the case that relative to qual-
ty of care provided, academic hospitals outperform non-academic
ospitals for complicated and rare cases, but non-academic hos-
itals perform just as well or better for routine cases. Berwick
urther elaborated that the downside of the expertise and knowl-
dge in academic hospitals is the need to juggle multiple complex
ases which leaves less time and focus for routine, uncomplicated
ases. Under this scenario, it is possible that routine cases, which
ccount for the majority of care, are not treated with the same
rgency and attention to detail as highly specialized cases are, and
his could translate into reductions in patient satisfaction scores
or the majority of the patient population, thus explaining our
esult.

Hayes and Wheelwright’s (1979) product-process matrix sug-
ests that an operation’s strategy and process should “fit.”
pecifically, firms producing a low-volume, highly customized
roduct should run a job shop where each employee or piece of
quipment can be used as needed, in any order. On the other hand,
n organization producing a high-volume, standard product should
un a flow shop where each resource is used in a given order, using
tandard processes throughout. While manufacturing theories can-
ot directly translate to healthcare since all patients are different,
here is an increasing call for standardization in healthcare (Porter
nd Teisberg, 2004). As stated in Bombardieri (2008), care of a
neumonia patient with no other complicating factors follows a
tandard process. It is imperative that all steps in that process are
ollowed for the patient to recover quickly, but it is routine care.
n a non-academic hospital, the clinical staff typically receives less
omplex cases; therefore they can focus on applying standard pro-

esses of care to their patients, which related well to the power
f CPOEs. Bohmer (2010) describes one hospital system which has
0 standard protocols for disease, covering 90% of the hospital’s
aseload. This standard protocol is included within IT systems and
s Management 29 (2011) 639–649

revised over time to refine the best practices. Clinicians are strongly
encouraged to follow these guidelines when standard cases arrive,
but to deviate when complications present themselves. In other
words, the standard process works well for the vast majority of
patients thus allowing the hospital to operate in a flow-shop con-
figuration. In contrast, more difficult and unique cases are seen at
academic hospitals, suggesting that less-standardized care is more
prevalent in these facilities.

6. Conclusions

6.1. Limitations and future research

As with most research, this work has some limitations. A CPOE
is a complex system which changes people’s routines and impacts
interdepartmental communications. In order for CPOE deploy-
ments to succeed, the technology implementation must be well
planned and efficiently executed. In addition, the hospital staff
must make fundamental process changes, and after rollout the hos-
pital must provide adequate technical support. We are not able
to obtain rich observational data about each hospital in our sam-
ple and therefore cannot assess the extent to which each hospital
goes to ensure the success of a technology implementation. For
example, we do not have information on several antecedents to suc-
cessful IT implementations such as the extent to which end-users
participated in the system design, the specifics of user training, or
technical support details. We attempted to counter this weakness
by moving beyond a dichotomous measure of adoption by using a
four-point scale to assess use, but there is still likely to be consid-
erable variation within each category of use, which is unaccounted
for in our study. One area for future research is conducting smaller-
scale observational studies that attempt to categorize and quantify
different types of individual CPOE implementations, but there are
limitations to this approach as well. Nonetheless, we still show
a significant relationship between CPOE use and patient satisfac-
tion and would expect this relationship to be stronger when more
covariates are identified.

Another limitation is that we created a weighted aggregate mea-
sure of IT infrastructure. While we consider the use of the Saidin
index to be a considerable improvement over simple counts, there
is still the possibility that some of the technologies in the aggre-
gate measure have a strong relationship with CPOE use–satisfaction
and others have little to no impact. We have examined two differ-
ent bundles of IT – clinical and administrative – and found similar
effects, but future research could examine how CPOE interacts with
specific technologies. Again, it is our belief that our result is conser-
vative and identification of specific technologies will increase the
magnitude of the relationship found.

We also note that while our results strongly favor actual use as
a predictor of performance, it is impractical to incorporate use in
some situations. For example, when a large collection of ITs (such
as a Saidin index) are being used to predict performance, there is
no empirically valid way to include the use of each, even if the
data were available. There are methodological and conceptual chal-
lenges associated with doing this that have yet to be addressed in
a meaningful way.

Questions of variable omission and spurious correlations are
important considerations as well. While it is possible that other fac-
tors contribute to patient satisfaction, we have controlled for a wide
array of variables including hospital characteristics, resource levels,
and regional effects, insuring that both CPOE use and IT Infrastruc-

ture offer unique explanatory power. Finally, while recent work
has provided a link between patient satisfaction and medical out-
comes, it is beyond the scope of our study to draw any connections
between CPOE use and actual health outcomes.
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.2. Implications for practice

We have shown evidence of meaningful relationships between
POE use and satisfaction, which will be useful for both man-
gers and academics. Healthcare managers are keenly aware of the
mportant role that patient satisfaction plays in the long-term suc-
ess of their hospitals; patient satisfaction significantly influences
ord-of-mouth referrals and therefore hospital revenue. Because
atient satisfaction passes not only from patient to patient in con-
ersation, but now also through the readily available satisfaction
cores accessible to the public on the Internet, managers have
ven more reason to want to understand how hospital actions can
mprove those scores.

Previous research has focused on the relationship between CPOE
mplementation and clinical quality scores. Clinical quality scores
nclude outcomes such as number of medication errors or percent-
ge of time that clinicians followed care protocol. While these are
aluable measurements, they fail to tell the entire quality story.
hile recent research (Glickman et al., 2010) suggests that patients

re good discriminators of the quality of care they receive, our con-
ention is that patient satisfaction is not simply a function of the
linical care received but also the process of care they witnessed
Marley et al., 2004). Since most patients are not experts on care
rotocol, they often do not know when clinical mistakes occur.
herefore in addition to, or instead of evaluating clinical quality,
hey are likely to assess a hospital’s quality using a combination
f both process (which is more visible and salient to them) and
linical quality, which combine together to form “patient satisfac-
ion.” CPOE systems are designed to help hospitals improve both
linical and process quality, thereby substantially contributing to
atient satisfaction. In the ever-increasing competition for patients,
n investment resulting in increased patient satisfaction can sig-
ificantly contribute to the bottom line of a hospital. There is an
bvious tradeoff here in that a robust and innovative IT infrastruc-
ure can substitute for CPOE use as it relates to patient satisfaction,
ut questions still remain with respect to which configuration of IT
ields the greatest benefits. What we can say from our research is
hat CPOE use is one technology that relates to satisfaction.

Finally, healthcare decision makers responsible for selection and
mplementation of IT are likely to be confused by conflicting results
resented in studies of IT, specifically CPOE implementations. A
mall proportion of these studies show unintended consequences
nd negative effects. We have two points to make about this prior
ork. First, most of the studies were conducted within academic
ospitals and our work shows that non-academic hospitals achieve
reater benefit from CPOE use than academic hospitals do. Sec-
nd, none of the studies take into account actual use of the system
cross a large sample of hospitals. Therefore our guidance to prac-
itioners is to evaluate each study based on where it was conducted
academic or not) and what is being measured (adoption or use).

.3. Implications for research

From an academic viewpoint, we contribute a number of new
nsights. First, we add to the scant research on large-sample-size
POE studies, but more importantly have developed a theoreti-
ally grounded and empirically validated link between CPOE use
nd patient satisfaction. Our finding that non-academic hospitals
eap more benefit from CPOE use than do academic hospitals in
erms of patient satisfaction is important because most research
as been conducted within academic hospitals, which only account

or roughly 12% of the total population of hospitals in the U.S. It

lso provides a new lens with which to view the two types of
ospital: prior research typically categorizes academic hospitals as
ore innovative and generally better on most quality and perfor-
ance indicators, yet our study shows that these metrics are more
s Management 29 (2011) 639–649 647

nuanced and context-specific. If processes are highly standardized,
certain technologies may contribute to specific quality indicators
in a more profound way than in a highly customized setting.

Where our findings are similar to prior work is in the asser-
tion that CPOE positively contributes to hospital quality. This adds
to an ever-growing technology-value literature stream in health-
care research. Our study provides a more nuanced approach to the
investigation by measuring ‘CPOE use’ instead of a binary variable
for adoption, thereby strengthening the evidence for CPOE efficacy.
By using patient satisfaction as a quality metric, this research again
contributes to the literature on CPOE efficacy by examining quality
through the customers’ eyes.

Finally, we introduce to the operations audience an alternative
IT concentration metric that takes into account the innovativeness
of the IT portfolio – the Saidin index. Since this index more heavily
weighs less common adoptions, it allows researchers to examine
the effect of early technology adopters. This can be a very help-
ful distinction when testing for organizational IT learning and the
marginal influence of new implementations. Most importantly, we
acknowledge the important role that Operations Management can
bring to healthcare (Boyer and Pronovost, 2010), and vice versa, and
therefore encourage others to explore this fruitful domain with the
hope of providing insights that can both improve health delivery
and reduce costs.

Acknowledgements

We thank the anonymous reviewers and Associate Editor for
detailed and helpful comments that have been invaluable in
improving this paper. We also thank HIMSS Analytics and Leapfrog
for providing the hospital data.

Appendix A.

Survey questions the Leapfrog group poses to hospitals to assess
CPOE use

(1) Does your hospital have a functioning CPOE system in at least
one unit of the hospital? (Yes/no)

(2) What percent of your hospital’s total inpatient medication
orders (including orders made in units which do NOT have a
functioning CPOE) do prescribers enter via a CPOE system that:
• includes decision support software to reduce prescribing

errors; and,
• is linked to pharmacy, laboratory, and admitting-discharge-

transfer (ADT) information in your hospital %
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