Provided for non-commercial research and education use.
Not for reproduction, distribution or commercial use.

Association
I 5

This article appeared in a journal published by Elsevier. The attached

copy is furnished to the author for internal non-commercial research

and education use, including for instruction at the authors institution
and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party
websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright


http://www.elsevier.com/copyright

INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 80 (201 I) I02-1I15

et e

informatics

journal homepage: www.intl.elsevierhealth.com/journals/ijmi

The IT productivity paradox in health: A stakeholder’s

perspective

Liette Lapointe®*, Muriel Mignerat?, Isabelle Vedel

& McGill University, Desautels Faculty of Management, 1001 Sherbrooke Street West, Montreal, Quebec, Canada H3A 1G5
b Telfer School of Management, University of Ottawa, Canada
¢ Solidage Research Group on Frailty and Aging, McGill University - Université de Montréal, Canada

ARTICLE INFO

ABSTRACT

Article history:

Received 1 April 2010
Received in revised form

20 September 2010
Accepted 11 November 2010

Keywords:

Health information technology
Information systems

Health services evaluation
Qualitative research
Productivity paradox
Stakeholder theory

Purpose: While information technology (IT) investments in healthcare are higher than ever,
there are contradictions in the literature regarding their ability to improve productivity,
quality of care and/or healthcare system efficiency. Using theories that can help make sense
of these contradictions, we propose a new framework to assess the actual impacts of health
information technology (HIT) implementation.
Method: Following an exhaustive literature review, we build upon the ‘productivity paradox’
and ‘stakeholder’ theories to improve the evaluation of IT impacts in healthcare. Interview
data from three case studies of HIT implementation in different hospitals were used to
develop our proposed framework.
Results: The empirical data analysis suggests that it is important: (1) to identify, account for
and accurately measure the appropriate impacts (beneficial/adverse, expected/unforeseen
effects); (2) to consider the context of implementation; (3) to adopt a multi-level perspective
(individual, group and organization); and (4) to take into account the various stakeholders’
perspectives (managers, health professionals and patients).
Conclusions: An assessment framework was developed to provide general guidance on how
to assess HIT impacts. The proposed framework will be useful for researchers and practi-
tioners as it takes into account the underlying reasons for the HIT productivity paradox and
identifies the salient outcomes of interest linked to HIT implementation.

© 2010 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

IT spendings from U.S. $9 billion in 2006 to U.S. $12 billion in
2011 [2]. In the healthcare sector, HITs are being presented as
a means to improve productivity, quality of health and/or sys-

Investments in information technology (IT) in healthcare are
greater than they have ever been, and in most countries, not
less than 2.6-6% of health budgets are dedicated to IT [1]. In the
United States, as part of the February 2009 economic stimu-
lus package, Congress appropriated more than U.S. $20 billion
for health information technology (HIT). In Western Europe,
the healthcare sector modernization will generate a growth in
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tem efficiency [3,4]. However, there is growing concern about
the lack of actual positive outcomes that can be directly tied
to HIT implementation [5].

On the one hand, the reasons cited in favour of the imple-
mentation of new HITs are numerous and diverse, both in
the scientific literature and in government reports [6-8]. HITs
are presented as one of the principal ways to improve quality
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of care [6,7,9,10]. It can improve medical practices, assist the
decision-making process by facilitating access to good practice
guidelines, simplifying the prescription of diagnostic proce-
dures, and producing reminders [7,11,12]. Also, the use of IT in
health is said to translate into lower rates of medication errors
and adverse drug events [13-15]. Finally, some studies show
that it can lead to greater productivity among professionals,
and lower costs [6,7,16].

On the other hand, some findings on the actual effective-
ness and efficiency of HIT remain inconclusive [5,17,18]. Some
studies have even suggested that, in some cases, HIT imple-
mentations appear to be counter-productive [19]. Moreover,
according to the literature in information systems and health
informatics, not many HIT implementations have been suc-
cessful [13,20-23].

Faced with contradictory evidence, some researchers,
health professionals and hospital administrators have
expressed doubts about the actual value of investing time,
money and energy in the implementation of new HITs
[17,24-26]. Being able to explain these contradictions and find-
ing a way to determine the actual impacts of IT on health has
therefore become a crucial endeavour that stands to benefit
both research and practice.

In this paper, we seek to make sense out of the con-
tradictory findings reported in the literature by providing a
comprehensive framework that can be further used to improve
the evaluation of IT impacts in healthcare. In the following
sections, we review the literature on the impacts of HIT in
healthcare and introduce the productivity paradox [27] and
stakeholder theory [28]. From these, and based on empiri-
cal evidence from three case studies of HIT implementations,
we propose our HIT Comprehensive Assessment Framework.
Finally, we discuss the implications of our paper and its limi-
tations.

2. Background: the real impact of
information technologies in health

A growing number of studies seek to determine the real
impacts of HIT. A review of the literature on HIT impacts [19]
found that between 1995 and 2004 (a 10-year period), 257 stud-
ies were published. This number is growing exponentially. Our
literature review has allowed us to determine that in the past
five years alone (2005-2009) more than 1300 articles have been
published on this very issue. A close examination of these
studies allowed us to identify three emergent themes: (1) the
impact of IT on quality of care; (2) the impact of IT on costs
and efficiency; and (3) the impact of IT on professionals’ tasks
and roles.

Quality of care: While HIT is often presented as a means
to improve healthcare outcomes [29-31], its actual effective-
ness is deemed difficult to measure and interpret [17,32]. On
the one hand, reviews and systematic reviews have reported
many studies that show a positive impact through better
adherence to good practice guidelines [12,19], improved clini-
cal monitoring [19], fewer prescribing errors and adverse drug
events [19,33,34], fewer cases of inappropriate service utiliza-
tion (over, under and poor service utilization) [35], and even
positive results in terms of health status [12]. Patients are

generally satisfied with HIT [35-37] and find that it improves
the accessibility of healthcare services [38] and continuity of
care [39]. On the other hand, the same reviews and systematic
reviews have nevertheless revealed that some studies have
shown no impact on the quality of care indicators measured
[12]. There is some evidence suggesting that the implemen-
tation of HIT may, on the contrary, foster medical errors and
even lead to higher patient mortality rates [7,10,12,35,40].

Costs and efficiency: Many studies indicate that HIT may
lead to savings through: improved prescription of medications
[11,41], prevention of treatment side effects [11], optimiza-
tion of prescriptions for tests (radiological and blood tests)
[11,41,42], avoidance of costly medical errors [35,41], better use
of nurses’ time [11], decreased time spent charting[43], shorter
hospital stays [35], and reduced printing costs [42]. Other stud-
ies however suggest that the use of HIT may rather augment
health costs by increasing time spent charting [43], justifying
a greater intensity of services (higher provider billings with
no increased productivity) or inducing new types of costly
medical errors [7]. Some authors even argue that we lack the
data needed to assess the real costs and return on HIT invest-
ments, so it is actually impossible to truly assess their real
cost-efficiency [7,19].

Professionals’ tasks and roles: Systematic reviews of the liter-
ature [12,19,35] have suggested that investigators have rarely
analyzed the impact of HIT on tasks. The rare studies that have
focused on analyzing the impact of HIT on tasks and/or profes-
sionals’ roles [44-50] suggest that a wider set of impacts should
be considered. First, these studies show that HIT implemen-
tations have an impact on hospital physicians’ work practices
(rapid response, error prevention, and data management and
accessibility) [46,47]. Second, the implementation of HIT may
change the nature of the tasks performed by a group of health-
care professionals: for instance, the time saved by nurses in
performing some routine tasks may be redirected to other
tasks that require a greater focus on patient-centered care
[44]. Some tasks that previously required professional input
(such as approval of prescriptions by pharmacists) are being
partially automated, significantly modifying professional roles
[48]. Third, the implementation of HIT can modify profession-
als’ respective roles and responsibilities [45,48,49] in a planned
way or in unexpected manners. Indeed, the use of HIT may
lead to a voluntary delegation of tasks, such as physicians
delegating vaccination management to nurses [49], effectively
increasing nurses’ autonomy and responsibilities in the care
process. Some unexpected migration of tasks may also occur,
such as tasks transferred between laboratory technicians and
assistants or between clinicians and secretaries [48].

In conclusion, despite investigators’ growing interest in
the phenomenon of HIT in healthcare and despite significant
financial and human investments made to develop and imple-
ment IT in health, the evidence in terms of the actual impacts
of HIT is still inconclusive.

3. Theoretical foundations

Over the last decade, IT research has identified and helped us
understand what is called the productivity paradox [27]. In the
fields of management and finance, another stream of research
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based on stakeholder theory has helped explain contradictions
in evaluations of outcomes. Both theories are described below
and their application with regards to HIT implementation is
reviewed.

3.1.  The productivity paradox theory

The “productivity paradox” is the observation made by Nobel
Prize laureate Robert Solow that it is impossible to prove
that IT has an influence on firm productivity [27,51]. In the
1990s, many writers, economists and specialists in the study
of information systems established that although the number
of computers had more than tripled between the 1970s and
the 1990s, productivity seems to have stagnated [27]. Indeed,
the enormous investments made by businesses in IT did not
appear to have had a positive effect on their productivity
[27,52,53], and this has led to disillusionment and frustration
with the technology. More recently, Carr [54] argued that it is
impossible to draw any conclusions about the competitiveness
and profitability of organizations following their investments
inIT.

Four types of explanations have been offered for this IT pro-
ductivity paradox: measurement error, time lag, redistribution
of profit, and mismanagement of IT. Measurement errors are
linked to the fact that inputs and outputs may not be properly
measured. Mismeasurements are at the core of the “produc-
tivity paradox,” and measurement problems seem particularly
acute in the service sector and in the knowledge industry.
Recently it has been proposed that investments in IT should
be measured specifically in the context in which the invest-
ment that has been made [55]. Time lag refers to the fact that
the actual impacts of IT might not have an immediate effect.
In other words, a period of learning, adjustments, and reorga-
nization may be necessary in order to reap the full benefits of
IT investments. IT will have an impact on productivity, but its
impacts could be delayed, hence rendering it difficult to iden-
tify or assess them. Redistribution of profit means that there are
effects linked to the introduction and use of IT, but these are
sometimes positive and sometimes negative, with an overall
sum effect of zero. For example, IT may be beneficial to some
individual firms, but unproductive from the standpoint of the
economy as a whole. Finally, mismanagement of IT means that
the absence of effects might be linked to the fact that the IT
was not properly managed. Investments in IT might be made
without a sound rationale, because decision-makers are pur-
suing personal objectives or using outdated criteria in their
decision making, or not properly adjusting work organization
and incentives.

3.2.  The HIT productivity paradox

In healthcare research, very few published studies have used
the productivity paradox perspective [6,16,48]. Considering the
results of these studies and including those of the literature
review presented above, we can apply the productivity para-
dox to the health care context to better understand some of
the contradictions found in the results of studies analysing
the impact of IT in health (see Table 1) for each explanation
drawn from productivity paradox theory.

Measurement error: This dimension of the productivity para-
dox has been the one most studied in the field of health
care and indicates that the selection of variables has prob-
ably not always been appropriate, leading to errors in our
measurements of the impacts. Most of the studies have been
quantitative, measuring occasional indicators of quality of
care (such as the number of medications) [35] or partial costs
[6,7,11,19,56] without examining the overall inputs and out-
puts of an IT implementation.

In terms of inputs, the measure must be as broad as pos-
sible and take into account the human resources, equipment
and organizational capital invested, yet these inputs are rarely
seen in studies of IT in health [6]. In addition, studies of IT in
health should also consider other factors that influence pro-
ductivity, such as re-engineering and change management,
but this has rarely been the case [6]. In terms of outputs, stud-
ies have rarely considered them all, and have usually only
measured a single or a very limited set of indicators, thus
providing only a partial view of reality [6]. The impact of IT
cannot be limited to cost reduction, and it has been argued
that the IT potential for improving the outcomes of health ser-
vices (including outcomes for patients, such as changes in or
maintenance of quality of life and well-being) should also be
taken into account [6].

Time lag. Studies in health have not focused much on the
importance of time lag in assessing HIT impacts. There is evi-
dence, however, that the existence of a lag may help explain
the problems encountered assessing the value of HIT. The
time lag effect vis-a-vis the investment in IT and the timing
of the resultant gains may be the result of two factors: first,
because of the delay in IT adoption in the health care industry
and second, because evaluation studies are typically done too
soon after HIT implementations, before any real impacts can
actually be measured [16].

Redistribution. Little consideration has been given to the
effects of redistribution. Given the variety of professionals
involved, the literature suffers from a lack of studies of the
impacts of HIT on tasks and role redistributions between pro-
fessionals. Some rare studies have shown task redistribution
effects among professionals following HIT implementation
[48]. Others also suggest that HIT implementation can change
the nature of medical errors [35,40,57]. It is therefore possible
that HIT fosters quality care in some sectors while contribut-
ing to a deterioration of care in other areas.

Mismanagement of IT. Most HIT implementation “failures”
are failures to properly apply managerial wisdom that has
been substantiated by research and experience [21]. As the
adoption rate has an impact on benefits of HIT [35,58], the fact
that studies have shown that HIT use varies widely [59] raises
concerns regarding the assessment of actual impacts. Finally,
given that HIT implementation studies rarely associated the
findings on quality of care or costs with technology utiliza-
tion variables, it is difficult to know if the lack of impacts is
due to non-utilization or to an inappropriate utilization of the
technologies [12].

Our literature review therefore suggests that the productiv-
ity paradox is relevant to the study of IT impacts in healthcare.
When associated with the use of IT, measures of productivity
tend to be biased. Too often, the measures used do not take all
the inputs into account and, given their variety and the need to
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take into account both the quantity of what is produced and its
quality and production value, outputs are difficult to measure
[6,60]. In addition, the fit between a given IT and related tasks
may vary according to how individuals define their work as
well as their individual characteristics and preferences [46,61].
Depending on the type of professional, productivity may be
affected differently by HIT, as the impacts on tasks and task
redistributions differ from one type of professional to another.

3.3.  The stakeholder theory

Stakeholder theory originated from management studies and
was initially used to describe how managers work. For Free-
man [28], who originally developed the theory, stakeholder
theory is based on two major key questions. First, “What is
the organization’s goal?” This question leads to consider the
value created by the organization from the point of view of all
its stakeholders. The significance of stakeholder theory lies
in the fact that the resulting description of the organization’s
environment is unique and based on the points of view of dif-
ferent parties. More specifically, a stakeholder is described as
“any group or individual who can affect or is affected by the
achievement of the organization’s objectives” [28]. The sec-
ond key question is: “What is management’s responsibility to
stakeholders?” This question is posed to gain a better under-
standing of what type of relationship exists between business
managers and the various stakeholders and to decide how
much consideration should be given to each.

Although the use of stakeholder theory is recent in IS
research [64] the pluralist approach afforded by stakeholder
theory is highly appropriate in the field of IT [65]. Pouloudi
[64] argues that in order to reflect the multi-faceted concerns
of the IT development process, a more holistic view of stake-
holders is required. She calls for the study of multilateral
stakeholder relationships in ISresearch. Vidgen [65], observing
that the failure rate for IT implementations is still in the order
of 75%, states that this may be due to the fact that an IS can
affect many different stakeholders and requires their partici-
pation during its implementation, even though these parties
will clearly not have the same interests in the implementation
or voice the same opinions.

3.4. The stakeholder theory in the context of HIT
implementations

The stakeholder theory has not been formally used to study
HIT implementations and their impacts. Nevertheless, in one
of the few studies identified, Burke and Menachemi [66] used
a stakeholder perspective to develop a theoretically specified
measure of IT capability. They argue that IT can be used as a
strategy to provide information to the many and diverse types
of hospital stakeholders. Their results indicate that IT munif-
icence accounts for both internal and external IT capabilities.

Surprisingly, even the very concept of stakeholders has
received little attention in the context of IT implementations
in health [67,68]. Some papers have however acknowledged
the importance of taking into account a plurality of stake-
holders in regards to HIT implementations. According to
Kazanjian and Green [69] and Kaplan and Shaw [61], the HIT
stakeholders are the various interest groups, which fall into

four main categories: the producers of an HIT, its users, the
recipients (patients), and the administrators/payers, which
include society and experts. Lyons et al. [70] have identified
three stakeholder groups affected by the implementation of
HIT: administrators, physicians and nurses. In these papers,
the importance of considering the opinions of these differ-
ent groups is highlighted. Indeed, each stakeholder group
has a different point of view: clinicians will be more moti-
vated by issues of clinical effectiveness, administrators will be
interested in financial issues and the management of other
resources that have an impact on quality of care, govern-
mental agencies will focus on efficiency, and patients will be
concerned with quality and safety.

The extant literature therefore suggests that different types
of actors are affected differently by HIT and do not perceive
the same impacts of the technologies. Stakeholder theory has
been advocated as a useful framework for better understand-
ing healthcare delivery [71]. Indeed, stakeholder capitalism
implies that human beings are required to be at the center
of any process of value creation and trade. The authors claim
that applying the four basic principles of stakeholder capi-
talism to healthcare provides a better understanding of the
complexity of healthcare delivery. First, according to the prin-
ciple of stakeholder cooperation, value creation and trade is
not a zero-sum game; value is created because stakehold-
ers can jointly satisfy their needs and desires. Second, the
principle of continuous creation suggests that individuals are
multifaceted and capable of acting on the basis of many differ-
ent values. In healthcare, it thus suggests a need to determine
the “fundamental value questions that may bind together a
particular healthcare institution” [71]. Third, based on the
principle of continuous creation, organizations are a source
of the creation of value. In healthcare, most value can be
gained by cooperating with stakeholders as they can repre-
sent sources of innovation. Finally, according to the principle
of emergent competition, competition emerges in relatively
free societies where stakeholders have options. In healthcare,
it can be argued that competition stems from the cooperation
among stakeholders and not from the ‘primal urge to get the
other guy’ This means that some forms of cooperation may
better satisfy some stakeholders’ needs. It is therefore impor-
tant to begin by identifying the different stakeholders affected
by the introduction and use of IT in health.

3.5.  Theoretical insights for HIT implementation
research

The foundations of the productivity paradox and stakeholder
theory indicate a need to go beyond simple financial assess-
ments of return on investment and take into account the
nature of the stakeholders involved, the specific nature of
the implementation context, and the wide range of outcomes
resulting from the introduction and use of IT in health. Like
Panko [72, p. 201], we believe that: “How one uses IT would
seem to be far more important than simply how much one
spends” on IT.

In assessing the value of IT in health and HIT impacts,
using the above-mentioned theories lead to acknowledge the
importance of including a wide range of impacts from the
introduction and use of HIT, in terms of costs, care accessi-
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bility, efficiency, quality and safety of care, health outcomes,
changes to professionals’ roles and tasks, etc. With few excep-
tions, the studies we reviewed tend to rely on a very small
number of indicators of pre-conceived impacts and do not
consider the wider range of impacts that can be associated
with the implementation of IT in healthcare settings. Yet,
whether they are foreseen or not, beneficial or even adverse,
the impacts are numerous. Our review of extant literature in
health, management and IT also showed that impacts can be
performed at the individual level (e.g., patient information pri-
vacy), at the group level (e.g., changes in the respective roles of
healthcare professionals), and at the organizational level (e.g.,
variations in medication errors in a given setting).

Our literature review has further highlighted the wide
variety of technologies implemented, the diversity of the
healthcare settings studied, and the multiplicity of the ratio-
nales for investing in HIT. Finally, it has showed how important
it is to give consideration to the numerous stakeholders
involved in the process.

4, Research methods

Our research approach was based on a multiple-case design
study [73]. As indicated in Table 2, the three sites varied in
terms of the type of hospital (teaching vs. general), the type
of HIT (Alpha vs. Delta) implemented and the overall outcome
(success vs. failure). In each setting, three distinct groups of
stakeholders were identified: physicians, nurses and admin-
istrators. Data were collected as part of a larger research
program on CIS implementations [74-77].

At each site, semi-structured interviews (the interview
guide is presented in Appendix A) were conducted with mem-
bers of these three stakeholder groups (see Table 2) following a
snowball sampling procedure [78,79]. More precisely, in each
site, the first respondent was the person identified as a key
actor in the HIT implementation. He or she had a thorough
knowledge of the HIT project and its implementation. At the
end of the interview, this first respondent was asked to identify
other key actors who could provide additional insight about
the HIT implementation project, making sure that different
point-of-views would be considered. All interviews lasted one
hour on average and were conducted at the workplace of the

Table 2 - Cases and respondents.

Cases Respondents

Case 1

General hospital
System= Alpha
Outcome = Failure

Case 2

Teaching hospital
System= Alpha
Outcome = Success

Case 3

Teaching hospital
System= Delta
Outcome =Failure

Physicians: 7
Nurses: 4
Administrators: 5

Physicians: 4
Nurses: 4
Administrators: 5

Physicians: 4
Nurses: 6
Administrators: 4

respondent (care unit or office). The data gathering process
finished at the point of redundancy that is when additional
interviews did not allow eliciting any new information.

From the interviews it was possible to obtain a narrative of
the implementation of the HIT in each hospital, from software
selection to project termination. The several hundred pages of
transcripts that resulted were rich and diverse. QSR NVivo 8
was used to code the data. The coding process was iterative,
using both the initial coding scheme and open codes [80,81].
Given our chosen theoretical foundations, we first used cat-
egories and codes important in the productivity paradox and
stakeholder theories such as: impact nature, valence, impact
measure, context, level of analysis, stakeholder identity, and
stakeholder perspective.

We then proceeded to a second round of coding in which
we remained open to new codes and categories when appro-
priate [82, p. 62]. Indeed, to build our proposed framework for
assessing impacts of IT in health, a grounded theory analytic
strategy [80-82] was deemed appropriate. Following an axial
coding strategy, codes with the same content and meaning
were grouped in categories. Through selective coding, pat-
terns were analyzed and a core process emerged. The most
revealing quotes were selected to illustrate the results of our
analysis. The analysis process was carried out until theoretical
saturation.

5. Empirical evidence: three case studies

In order to develop our framework, we use evidence from
three case studies of HIT implementation in hospitals [23,74].
The first case is set in a new general hospital that was
never intended to process any paper documents. With this
in mind, a multidisciplinary committee at the hospital chose
the Alpha software package to support both clinical and
administrative processes. In fact, two years passed before
the HIT was actually implemented. The first module to be
introduced - Test Requisition/Results — changed how the
physicians used and consulted patient records. A year and
a half later, a second module was launched - the Com-
puterized Care Plan, and it radically altered the hospital’s
recordkeeping process. Originally, the physicians had written
prescriptions through verbal instructions to nurses, but now
the new system required that they enter the data themselves.
As a result, major conflicts arose between the physicians,
the nurses and the hospital’s administrators. In contrast to
the nurses, the physicians did not like the new system,
complaining that it was inappropriate. They began taking
radical measures, doing anything that might result in the
module being withdrawn. At the time of our study, the sec-
ond module had been removed, and the CEO dismissed.
The system was running at 25% of capacity, and the new
administration showed no interest in implementing any new
module.

The second case involves the implementation of a HIT that
integrates patient care with the teaching needs of a university
hospital. As in the first case, a multidisciplinary committee
selected the Alpha software package. The implementation
of a first module - Admission, Transfer, and Discharge — was
quickly followed by another — Test Requisition/Results. These



108 INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS 80 (2011) I02-11I5

implementations were met with relatively little resistance, but
the third module — Pharmacy - was received very differently.
It was perceived as inappropriate for making prescriptions, a
threat to patient safety and an obstacle to providing quality
care. Hospital administrators decided to withdraw the mod-
ule. At the time of this study, the project was widely viewed
as a success; 75% of the system’s functionalities were in use,
and the others were to be introduced in the near future.

The third case involves the implementation of a HIT in a
university hospital where it would replace obsolete systems
in the Admissions, Radiology, and Pharmacy departments, as
well as in the laboratories. The Delta system was selected
by a committee of physicians and nurses. A pilot project
was begun in the surgery unit, which had volunteered for it.
The surgeons’ initial enthusiasm was short-lived; when the
Requisition/Results module was introduced, they soon began
expressing concern about the system’s ability to meet their
real needs. Their concerns were inflamed with the introduc-
tion of the Computerized Care Plan, which created conflicts
between the physicians and the nurses to such an extent that
hospital administrators had to intervene. At the same time,
the Delta system was being implemented in the Pediatrics
and Geriatrics departments, where the response was quite
favorable. The launch of the Pharmacy module several months
later would prove to be the source of a new conflict, this time
between the hospital’s surgeons and pharmacists. The sur-
geons then demanded that the HIT be withdrawn, and this
placed them in direct conflict with the administration. At the
time of our study, the system was being used in Pediatrics, but
it was no longer used by the geriatricians, who chose to side
with the surgeons. It had also been withdrawn from Surgery,
with no plans for a reintroduction in the near future.

6. Data analysis results

Based on our empirical data analysis, as evidenced by the
quotes provided below, a wide diversity of impacts have been
experienced in all three cases, from impacts on clinical pro-
cesses and quality of care to security and privacy, as well as
on organizational climate and power distribution:

Case 1 I thought that it was a good idea. . . If it can simplify our
work and give us more time with patients, that’s great. .. You could
take someone’s blood pressure and enter it right away, you stayed
with the patient. I found that worthwhile. (Nurse, Case 1).

In fact it was a terrible scrap to have over a work tool. It was
terrible because the scars are still with us today. (...) In addition, it
was very expensive. It cost the hospital a million dollars, and we’re
still trying to figure out how to finance it. (Administrator, Case 1).

Case 2 There was just so much in that system. People who liked
that kind of thing really got into it, they saw more advantages. Those
who don’t, complained; it was always more complicated. (Nurse,
Case 2).

We hadn’t realized that it would be helpful in terms of prevent-
ing unauthorized changes in a patient’s records. In order for someone
to do something in a file, they had to enter their key and password,
and it was registered. We discovered that there were people occa-
sionally making changes in records that were none of their business.
We let them know that we knew it. That was enough; it stopped.
(Administrator, Case 2).

Case 3 With the system, we said that it would be great if we
could have lab results in the department without having to go and
get them, have the results directly in the departments. We thought
it was a good idea. (Physician, Case 3).

Before, there were things that the nursing units slipped under
the rug, in the sense that they knew that they shouldn’t hold onto a
ton of medication. But they keep it for a rainy day, things like that.
And sometimes the pharmacy doesn’t know that they’re holding on
to medication. But with the system, it was more difficult to get away
with this kind of thing. (Nurse, Case 3).

Data from all three cases therefore indicate that there
exists a wide range of impacts - foreseen or unexpected, pos-
itive or adverse - that are related to the introduction and use
of IT in healthcare settings.

The analysis of our empirical data further highlights the
importance of taking into account contextual factors when
studying the impacts of IT in health, be it the specific nature of
the technologies implemented, the healthcare settings stud-
ied, or the rationales for investing in IT. For example, our data
shows that in all three cases, while the software package pur-
chased had officially been designed to fit the practices of the
health professionals, in fact it mostly reflected policies, laws
and regulations, and this did not always reflect the unique
characteristics of the day-to-day practices of the healthcare
professionals in these particular hospitals.

Case 1 With a computer, the vision of the patient had changed.
As doctors, we examine people and we perceive people; we have a
comprehensive view, it’s holistic. When we treat someone the heart
isn’t really independent of the abdomen, it isn’t independent of the
lab tests. (...) But now the patient has become a bunch of tunnels,
and I've lost my overview. (Physician, Case 1).

Case 2 One day we had incredible problems with system response
time. At one point, when you have to download a list and it takes 5
or 10 minutes (...) I can wait that long when I'm at home making a
cup of coffee, but not while I'm treating a patient. (Physician, Case
2).

Case 3 The professional organization of a hospital, it isn’t like a
company selling nails. All of a sudden you have this system that is
black and white, no shades of grey. Well, that’s when things went off
the rails. There are people who used to have privileges, real prima
donnas, and that doesn’t work anymore with a computer system.
(Administrator, Case 3).

In all three cases, there is also evidence that implies the impor-
tance of adopting a multi-level perspective that takes into account
the individual, the group and the organization when studying the
impact of introducing and using HITs. For each case, we include below
quotes that summarize well issues that were identified at each level.

Case 1 Organization: When the hospital obtained credits to open
and build here, the approach adopted by just about everyone, on
the board of directors, even before we had a general manager, was
that the hospital’s philosophy included a computer system. They said
that there would be computer systems because that’s the future.
(Physician, Case 1).

Group: The crux of the problem was that the administration,
with the support of the board of directors of the time, believed in
self-financing and said: “The doctors are just a small group that
isn’t pleased, we just need to carry on.” And that’s when the whole
thing exploded. That’s when it caused incredible problems in the hos-
pital. Frictions between groups, nurses going against the doctors.
(Administrator, Case 1).
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Individual: Sitting down in front of a keyboard isn’t something
that disgusted me; I didn’t hate it. I liked it, then I saw it as a chal-
lenge, to get involved. I saw it as something positive, but I was quickly
seen by colleagues as a computer expert. (Physician, Case 1).

Case 2 Organization: Here ... they said, it’ll be wonderful. Since
we’re in a hospital where we have a lot of teaching, research, and
what are called tertiary care beds, we often have to look back in the
records and plan care, managing spreadsheets and so on. We’ll have
the system, it’ll have everything in it, we’ll just press a button and
it’ll be extraordinary. They bought it, seeing the benefits in terms of
better quality care, teaching and research. (Physician, Case 2).

Group: We began by group, and simply by the group’s attraction.
In one department, the managers — because we were working with
the managers — well, we tried to convince them that the plan had
merit. As long as they hadn’t bought in, we couldn’t do anything for
the group. (Administrator, Case 2).

Individual: I've been using it for five years now-I know the short-
cuts, but I know people who don’t, and it slows them down a lot. Your
behaviour towards the system depends a lot on your knowledge of
it. Not everyone has the same facility with it. (Physician, Case 2).

Case 3 Organization: As I just told you, a certain interest, since
people felt that it would be coming in the normal course of events, and
here at Hospital ABC we’ve always thought that our hospital should
lead in all areas, and we just saw another opportunity to show that,
in a way, we’re at the cutting edge. (Physician, Case 3).

Group: When the surgeons jumped ship, it lasted three months.
Interminable meetings, letters, residents who resigned. Of course the
nurses were furious, since they found it incredible having patient care
plans, with everything that came with it. (Administrator, Case 3).

Individual: The reactions varied form one person to the next.
Overall, things are going well. Some people were slower than others,
some were just crazy about using it, and some weren’t as thrilled.
(Nurse, Case 3).

In each case, there is therefore evidence of the importance
of taking each level into account (e.g., the hospital philosophy
at the organization level, the power at the group level, or the
skills and needs at the individual level) when assessing the
value of HITs.

Finally, in the cases that we studied, we noted clear
indications that the impacts of the systems were perceived dif-
ferently from one type of stakeholder to the next and that the
grounds for adoption and use were sometimes very different:

Case 1 [One] major problem faced by a hospital that is com-
puterizing is the wide range of professionals who will be using the
system, and their wide range of expectations. The needs of the phys-
iotherapist, the respiratory therapist or the nurse, or the needs of the
physician, psychologist or radiology technician, are vastly different.
(Administrator, Case 1).

Case 2 That’s what we tried to do, because since there are many
types of users among the staff, what we tried to do was make it useful
to everyone such that everyone could benefit. (Administrator, Case
2).

Case 3 In any event, if we had to do it all over again, we wouldn’t
begin the same way. But we were in a hurry because the project was
self-financing. (...) I remember saying, what if we had begun with
the laboratories (...). Maybe it would have been different. On the
care units, we’re not dealing with the same people, the same needs.
It’s different. (Administrator, Case 3).

Hence, our evidence also suggests the importance of
taking stakeholders’ perspectives into account when study-

ing the impacts of the introduction and use of IT in
health.

7. A framework for assessing impacts of it
in health

Based on our theoretical foundations and considering our
empirical data, we propose the following assessment frame-
work of the impacts of IT in health (see Fig. 1). The productivity
paradox and stakeholder theory are combined here with our
case analyses to provide a new lens for studying IT phe-
nomena in healthcare, as illustrated by our framework. From
productivity paradox theory, we learned that the absence
of visible signs of success following an IT implementation
could be related to four categories of explanations: measure-
ment errors, time lag, redistribution and dissipation of profits,
and mismanagement of IT (poor management practices, poor
implementations). In light of our empirical results, we see
that the benefits of an IT implementation will be experienced
differently at several levels and by several types of stakehold-
ers (physicians, nurses and administrators in our cases), thus
illustrating that there is indeed a redistribution of the prof-
its and that if they are not measured at the right place and
for the right stakeholder, they could pass unnoticed. We also
illustrate that itis essential to have the right IT in the right set-
tings: if the IT is not designed to fit the practices of the various
stakeholders (through appropriate selection and implementa-
tion processes) and if the practices of the stakeholders are not
themselves appropriate (good management practices), then
again no benefits will result from the implementation. We also
found that each level of the hospital (individual stakehold-
ers, groups of stakeholders, and the organization as a whole)
has to be taken into account, since the benefits to be mea-
sured will be different for each of them. Finally, as suggested
by the stakeholder theory, in order to properly measure the
benefits of an implementation, each type of stakeholder (in
this instance, physicians, nurses and administrators) should
be included, since the impacts of a same system can be very
different for each.

CONTEXT

IT features HEALTHCARE

ngfmg, PROFESSIONALS
jectives

Task-technology fit

Efficiency of
clinical
practices

Quality of care
Health outcome

Overall
success

PATIENTS

ADMINISTRATORS

Informed decision-
making. Empowerment
Access to information

Compliance/adherence
Confidentiality

Accessibility

Fig. 1 - HIT impacts assessment framework.
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In our framework above (see Fig. 1), the context is rep-
resented by the external border; it sets the boundaries of
the environment and allows taking into account its particu-
lar characteristics. The context would include, for example,
the features of the IT implemented, the time frame, the
nature of the setting and the objectives pursued. Within these
boundaries, the framework consists of three circles. Each cir-
cle represents one of the three most important groups of
stakeholders identified: administrators, patients and health-
care professionals. At the intersection of the three circles,
overall success represents the conjunction of impacts for all
three groups. Within each circle and within each area of over-
lap, salient outcomes of interest — or impacts — have been
identified as illustrations. Only the most salient impacts are
represented, and they are by no means exclusive or exhaus-
tive. We do recognize that, to a point, all stakeholders do value
quality of care, health outcomes and efficiency—to name
only a few. Rather, our framework is designed to highlight
the most influential impacts for each group of stakehold-
ers.

This framework is applicable to a wide range of ITs and
types of settings. It provides overall guidance on how to
assess actual HIT impacts, taking into consideration both
the actual context and the stakeholders. Depending on the
nature of the IT, the setting being considered, and the objec-
tive pursued, it is possible to refine and tailor each circle. For
instance, in a specific setting such as ambulatory settings, the
stakeholder group “healthcare professionals” could include
a variety of care providers (primary care providers, pharma-
cies, homecare services, etc.). For a specific objective, such
as an IT implementation aimed at improving communica-
tion between nurses and physicians, the impact on physicians
and nurses could be assessed separately. In the case of a
specific technology, such as a smart home, the stakeholder
group “patients” would include not only the patient but also
family caregivers. Moreover, the salient indicators of impacts
have to be selected in accordance with the objectives pur-
sued. For instance, if a HIT such as telecare is implemented,
accessibility can become one of the most significant impacts
considered.

8. Discussion and conclusion

Our article has underscored how difficult it is to draw any
conclusions about the actual impacts of IT in health based
on the extant literature, given that findings often contradict
each other. Evidence from three empirical case studies sug-
gest that a true assessment of HIT impacts require: (1) to
identify, account for and accurately measure a wide range
of impacts (beneficial/adverse, expected/unforeseen effects);
(2) to consider the context of implementation; (3) to adopt a
multi-level perspective (individual, group and organization);
and (4) to take into account the various stakeholders’ perspec-
tives (managers, health professionals and patients).

In light of our case results and by transposing the pro-
ductivity paradox and the stakeholder theory to the study of
impacts of HIT, our proposed framework allows for a different
reading of the contradictions found in the extant literature
and explains why the impacts of a given HIT might be eval-
uated very differently depending on the indicators chosen

and the nature of the stakeholders. When reconsidering these
studies in light of our framework, we see that, in association
with the implementation and use of IT, patients are mostly
concerned with confidentiality, informed decision making,
access to health information, quality of care, health out-
comes, and the patient-physician relationship [83-85]. For
their part, healthcare professionals are more concerned with
task-technology fit, quality of care, health outcomes, efficiency
of clinical practices, quality of clinical decision, information
quality, timely access to information, education, and training
[83,86-89]. Finally, managers are mostly concerned with costs
and organizational, financial and operational performance
[90].

We should acknowledge that our literature review was con-
strained by the fact that there are only a handful of studies in
healthcare that have taken into account the patient’s point of
view, and we do not have patient interviews. Our empirical
data are also limited to the impacts of the implementation
of clinical information systems in hospital settings. Though
there are differences in terms of outcomes, technologies and
settings in our data, future studies will need to explore a wider
variety of HITs and settings. Moreover, it will be important to
empirically verify what are appropriate indicators and mea-
sures of outcomes, depending on the context where the HIT
assessment is performed.

Despites the limitations of this study, we believe that our
HIT impacts assessment framework will be useful for both
research and practice. For researchers, it will help identi-
fying the boundaries of the evaluation and help plan the
design of the assessment studies. Depending on the nature
of the HIT implemented, the objectives that are pursued
and the stakeholders involved, the research design (choice
of indicators, populations, time frame, primary and sec-
ondary outcomes, level of analysis, setting, etc.) should be
framed appropriately if one wants to accurately assess the
actual value of HIT. For practitioners, the proposed framework
highlights the importance of properly defining the bound-
aries of an HIT implementation. On the one hand, in the
case of a wide-scale implementation, the framework sug-
gests that many different perspectives will need to be taken
into account and that it will be important to understand
that, in the end, a wide variety of objectives will need to
be met. Overall success will depend on the capacity to sat-
isfy the salient needs of the various stakeholders involved.
On the other hand, the framework may also help practition-
ers to actually set limits on what needs to be achieved, and
to set objectives in light of the most important needs of
appropriate stakeholders, given the context of the HIT imple-
mentation. Doing so will foster better utilization of scarce
resources.
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Summary points
What was already known on the topic:

o IT investments in healthcare are greater than they
have ever been.
e HITs are being presented as a means to improve pro-
ductivity, quality of health and/or system efficiency.
e Current study results are however contradictory.
o Some studies present HITs as a means to greater
productivity and/or efficiency.
o Other findings remain inconclusive. Some studies
even show that HIT can be counter-productive.

What this study added to our knowledge:

¢ The productivity paradox and stakeholder theories can
help making sense of the contradictions found in the
extant literature.

e Our empirical study revealed that a wide range of
impacts, the context of implementation, a multi-level
approach and the various stakeholders’ perspectives
must be taken into account when assessing the value
of HIT.

¢ By taking the different stakeholders into account and
identifying the boundaries of an HIT implementation,
our framework will help researchers and practitioners
to better assess HIT impacts and, in turn, foster better
utilization of scare resources.
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Appendix A. Interview questions

’ Initial Open-ended Questions ‘

— To begin with, could you describe the “story” of the clinical information system (CIS)
project, from the time it was only an idea till it was actually implemented?

— Can you, from your personal experience, tell me more about your organization, the CIS
implementation and its impacts?

— Could you please tell me, in your opinion, how the different stakeholder groups

(physicians, nurses and administrators) experienced the CIS implementation?

’ Prompts (used as needed to elicit additional insights)

- How did you learn that a clinical information system would be implanted in the
hospital?

- How did you react to this announcement?

— Have you been prepared/trained to use this system? If so, how?

— How have you experienced the first days of implantation?

— Were you satisfied with the system?

— Has the implementation of this system changed your work? If yes, how?

- Did you get any support from the organization?

— Has your perception of the system changed over time? In what way?

— Do you still use the system?

— How would you rate the system today?

- Would you be willing to go back to a “paper system”?

— Generally, how have your colleagues reacted to the news that a CIS would be
implemented?

— How would you describe the way that your colleagues lived through the
implementation of the system?

— Has the implementation/system been experienced similarly by the different stakeholder

groups?
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— In the presence of problems or conflicts, how have doctors/nurses/administrators
reacted?

— Has the implantation of the system changed the way you work with doctors/nurses
/administrators?

— Can you describe your hospital to me and explain “how it works”?

— How was the system selected and purchased?

— How was the system funded?

— How do you foresee the future?

Conclusion

This concludes the questions that we have planned to ask you today.
a. Is there anything else that you feel is important to mention relative to the CIS
implementation?
b. Is there anything else we did not raise that you think is relevant to mention in the

context of this study?

Socio Demographic Questions

This socio demographic information is being collected solely for the purpose of data
analysis in the context of this study. This data will be kept anonymous and strictly

confidential. Unless you explicitly allow us to do so, there will be no way to identify

respondents.

1. Gender: [1 Male [l Female
2. Age:

3. Profession / background: Since? _ _ _ _(yyyy)
4. Place of employment / industry? : Since?  (yyyy)

5. Position(s) occupied(s)? :

We thank you for your participation. Please note that the time you spent with us is much

appreciated and that your comments are of great importance for the success of our study.
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