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Abstract

Background: The adoption and diffusion of clinical information systems has become one of the critical
benchmarks for achieving several healthcare organizational reform priorities, including home care, primary care,
and integrated care networks. However, these systems are often strongly resisted by the same community that is
expected to benefit from their use. Prior research has found that early perceptions and beliefs play a central role in
shaping future attitudes and behaviors such as negative rumors, lack of involvement, and resistance to change. In
this line of research, this paper builds on the change management and information systems literature and
identifies variables associated with clinicians’ early perceptions of organizational readiness for change in the specific
context of clinical information system projects.

Methods: Two cross-sectional surveys were conducted to test our research model. First, a questionnaire was
pretested and then distributed to the future users of a mobile computing technology in 11 home care

organizations. The second study took place in a large teaching hospital that had approved a budget for the
acquisition of an electronic medical records system. Data analysis was performed using partial least squares.

Results: Scale items used in this study showed adequate psychometric properties. In Study 1, four of the
hypothesized links in the research model were supported, with change appropriateness, organizational flexibility,
vision clarity, and change efficacy explaining 75% of the variance in organizational readiness. In Study 2, four
hypotheses were also supported, two of which differed from those supported in Study 1: the presence of an
effective project champion and collective self-efficacy. In addition to these variables, vision clarity and change
appropriateness also helped explain 75% of the variance in the dependent variable. Explanations for the similarities
and differences observed in the two surveys are provided.

Conclusions: Organizational readiness is arguably a key factor involved in clinicians’ initial support for clinical
information system initiatives. As healthcare organizations continue to invest in information technologies to
improve quality and continuity of care and reduce costs, understanding the factors that influence organizational
readiness for change represents an important avenue for future research.
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Background

The adoption and diffusion of clinical information sys-
tems (CIS) such as electronic medical record (EMR) sys-
tems, decision support systems, picture archiving and
communication systems, and computerized provider
order entry systems has become one of the critical
benchmarks for achieving several healthcare organiza-
tional reform priorities, including home care, primary
care, and integrated care networks [1-3]. Outcomes
associated with the adoption of CIS in healthcare orga-
nizations include higher productivity levels among clini-
cians [4,5], better integrated care processes [6], and
improved patient safety and quality of care [7,8], to
name but a few.

However, these systems are often strongly resisted by
the same community that is expected to benefit from
their adoption and use. In some cases resistance has
manifested itself in boycotts of installed computer-based
systems [9,10] or threats of strikes by the medical staff
to oppose the implementation of EMR systems [11,12].
In extreme cases, technological resistance induced the
hospital management to remove state of the art CIS. For
instance, Freudenheim [13] reports that physicians at
the Cedars-Sinai Medical Center at Los Angeles rebelled
against their newly installed computerized physician
order entry (CPOE) system, complaining that the system
was too great a distraction from their medical duties
and forcing its withdrawal after it was already online in
two-thirds of the 870-bed hospital. Nurses are also seen
to be reluctant to use computers in areas closely related
to patient care [14-16] for several reasons, such as the
fear of being distracted or taken away from the patient
and the lack of perceived alignment with nursing work-
flow/documentation processes [17]. Gillespie [18]
reported that nursing resistance alone had caused the
‘death’ of several IT initiatives.

Prior research has found that favorable user attitudes
are often associated with a high level of information
technology (IT) adoption and acceptance [17,19-21]. In
this regard, we argue that the early stages of the CIS
project lifecycle deserve additional attention because
early perceptions and beliefs play a central role in shap-
ing future attitudes and behaviors such as negative
rumors, involvement in the planning and design phases,
and resistance to system usage. Furthermore, some
authors concur that change management is most effi-
cient when it is introduced at the earliest possible
opportunity in the project lifecycle [22,23]. For these
reasons, we decided to focus our attention on the pre-
implementation stage, which is usually when change tar-
gets are introduced into the detailed project planning,
the new system is seen or discussed for the first time,
and initial impressions are formed about how work is
likely to change [24,25].
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Change targets’ perceptions of the organization’s
readiness for change have been identified by change
management theorists as one important factor in under-
standing potential sources of resistance [26-28]. An indi-
vidual’s perception of an organization’s readiness for
change is viewed as a concept similar to unfreezing,
which is described as a process in which an individual’s
beliefs about pending change are influenced such that
the imminent change comes to be seen as possible [29].
Readiness collectively reflects the extent to which indivi-
duals are cognitively and emotionally inclined to accept,
embrace, and adopt a particular plan to purposefully
alter the status quo [30]. These perceptions are concep-
tualized as existing on a continuum, from viewing the
organization as capable of withstanding change and suc-
cessfully adapting to it (high readiness for change) to
believing the organization is not ready to undergo such
a change (low readiness for change) [30].

While organizational readiness for change is an intui-
tively appealing construct, very few empirical studies in
the health informatics field have focused on this phenom-
enon. The work of Snyder-Halpern [31-33] was all that
could be found on the subject in the extant literature. In
her studies, she defines organizational readiness very
broadly as ‘the level of fit between the IT innovation and
the organization’ and tests the hypothesis that a higher
level of readiness leads to a lower level of innovation risk
and a more successful CIS outcome [33]. The definition
adopted by Snyder-Halpern is therefore more macro than
the one used in this paper and applies to all phases of the
CIS project life cycle. While the measure proposed by Sny-
der-Halpern serves as a proxy for the level of risk in a
technological project, our measure is focused entirely on
the notion of the ability to succeed at technological change
as it is perceived by the users identified in the pre-imple-
mentation phase. We therefore see Snyder-Halpern’s con-
tribution as complementary to our own work.

The paper is structured as follows: First, we begin by
reviewing relevant work in the change management and
information systems fields that supports the hypothe-
sized relationships between organizational readiness for
change and its antecedents. Next, the paper describes
the research design and the data that was collected in
order to test our research model. This is followed by the
presentation of the study results, their discussion, and
concluding remarks.

Research model

The primary intent of this study was to investigate the
variables associated with clinicians’ perceptions of orga-
nizational readiness for change in the specific context of
CIS projects. Based on Holt et al.’s [34] research model,
four classes of variables (see Figure 1) were identified as
possibly related to a clinician’s interpretation of
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Figure 1 Research Model.

organizational readiness for change during the pre-
implementation phase of CIS projects: the attributes of
the change that is being introduced; the extent of lea-
dership support for the proposed change; the organiza-
tional context where the change takes place; and the
characteristics of the change targets. Each of these vari-
ables will be discussed.

Attributes of the change

The attributes of the change refer to the ‘what’ factor of
the change [34]. That is, one should first consider what
is being changed. In most CIS projects, the change is
not only associated with the new system, but also with
local processes, organizational structure, roles and
responsibilities, and compensation schemes [11]. As
explained below, three attributes of the change are likely
to have a significant influence on change recipients’ per-
ceptions of organizational readiness for change.

Vision clarity

Change management theorists posit that one of the key
sentiments to creating change readiness is the sense that
change is needed [26-28,35-37]. A clear vision provides
much of the justification for such a sentiment. A discre-
pency beween current and desired performance helps
legitimize the need for change. Otherwise, the motive
for a change may be perceived as arbitrary [26].

The notion of vision clarity is also consistent with social
accounts theory, which stipulates that information
should be provided by change agents to explain why an
organizational change is needed [38,39].

Change appropriateness

A second key sentiment emphasized by Armenakis et al.
[26-28] is the sense that the change is appropriate.
Indeed, in addition to believing that a change is needed,
if employees are to support change, they must also
believe that the specific change being proposed will
effectively address the discrepancy. This sentiment is
also consistent with social accounts theory [38] and is
used to describe whether the proposed change is the
correct one for the situation at hand. If the proposed
change is viewed by employees as the incorrect
approach for pursuing the vision, change targets may
not be willing to ‘buy-in’ to the change or attempt to
make it work [40]. Clearly, appropriateness of a change
is important, because individuals may feel that some
form of change is needed but may disagree with the spe-
cific change being proposed.

Change efficacy

A sense of efficacy, in the form of expectancy (efforts
will lead to successful accomplishment), is a central
tenet of most motivation theories [41]. To be motivated
to support a change, individuals must not only feel that
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the change is appropriate but also that success is possi-
ble. In this sense, we believe that information from the
environment may have a significant impact on indivi-
duals’ perceptions of organizational readiness. If the pro-
posed change has already been implemented successfully
in similar organizations and this information has
reached the appropriate individuals, one could conclude
that they will see their organization as ready for a suc-
cessful implementation. In contrast, if the press has
reported prior failures in similar changes, one could
expect some reticence on the part of the individuals
affected by the change.

Based on this research, the following hypotheses are
proposed:

Hypothesis one: Vision clarity will be positively related
to perceived organizational readiness for change.

Hypothesis two: Change appropriateness will be posi-
tively related to perceived organizational readiness for
change.

Hypothesis three: Change efficacy will be positively
related to perceived organizational readiness for change.

Leadership support

Social learning theory [42] posits that individuals sense
through their interpersonal networks the support that
exists throughout the organization. In this study, princi-
pal support describes the support from upper manage-
ment as well as local change agents [28].
Top-management support

Many researchers have argued that senior managers play
a crucial role in determining whether an information
system project succeeds or fails [43-45]. Today, the need
for strong leadership seems to be the generally accepted
wisdom among information systems academics and
managerial practitioners. When upper management is
highly supportive of an IT project, greater resources are
likely to be allocated to develop and support the new
system [46], enhancing facilitating conditions [47] and,
ultimately, increasing perceptions of organizational
readiness.

Presence of a project champion

It has long been recognized by both practitioners and
academics that it is highly risky to attempt complex
change without a project champion [48,49]. In the IT
context, champions are individuals who actively promote
their personal vision for using IT, pushing the project
over or around approval and implementation hurdles
[50]. They may have initiated the process or been con-
vinced of its necessity by other organizational members.
Dong et al. [51] recently observed that perceived leader-
ship behaviors of IT project champions exercise a direct
and positive influence on users’ attitudes toward the
object of change. Their finding confirms the claim that
project champions are effective leaders in tems of
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conveying visions and transcending users’ self-interest
for collective goals [50].

Extending this research, it is proposed that:

Hypothesis four: Top-management support will be
positively related to perceived organizational readiness
for change.

Hypothesis five: The presence of a project champion
will be positively related to perceived organizational
readiness for change.

Organizational context

According to Holt et al. [34], internal context refers to
the circumstances that describe the organization as it
embarks on change. Mowday and Sutton [52] described
internal context as the conditions external to change
recipients that influence their beliefs, attitudes, inten-
tions, and behavior. Prior research has led us to
hypothesize that three organizational variables have a
significant influence on change targets’ perceptions of
readiness.

Organizational history of change

To some degree, all organizations are idiosyncratic; that is,
previous experiences have been stored in each organiza-
tion in a pattern that makes the organization different
from others that may on the surface appear very similar
[53]. Organizations are dynamically evolving systems, and
each has a history of resources, commitments, successes,
and failures that shape the environment in which compu-
ter-based systems are developed and implemented [54].
Therefore, organizational history or memory might affect
the way a change is framed in terms of previous initiatives
undertaken by organization and hence have a great influ-
ence on the extent of IT implementation success.
Organizational conflicts

CIS implementation in healthcare organizations is char-
acterized by social interactions. Among the many indivi-
duals and groups involved in the implementation
process, there are usually managers, a project leader, a
project champion, project team members, system devel-
opers, and a group of user representatives (clinicians).
These actors have different interests and objectives for
the adoption of a new CIS [55]. Hence, system imple-
mentation might be influenced by organizational politics
and power relations [56,57]. Conflicting interests of dif-
ferent key actors and groups might lead to perceptions
among targeted users that the organization is not ready
for change.

Organizational flexibility

Some organizations are more agile and easily adaptable
than others. For this reason, the degree to which organi-
zational policies and practices are supportive of change
may also be important to understanding how an
employee perceives the organization’s readiness for
change [26]. Eby et al. [58] examined this issue in a
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study of two divisions of a national sales organization
that was transitioning to work teams. Their results
reveal that vendors’ perceptions of their organization’s
ability to accommodate change by altering policies and
procedures were strongly and positively related to per-
ceived organizational readiness for change. Hence, we
posit that clinicians are likely to hold unfavorable views
about readiness for change when they perceive their
healthcare organization’s structure and policies as rigid
and inflexible.

Based on prior research, we propose the following
research hypotheses:

Hypothesis six: History of successful change experi-
ences will be positively related to perceived organiza-
tional readiness for change.

Hypothesis seven: Organizational conflicts will be
negatively related to perceived organizational readiness
for change.

Hypothesis eight: Organizational flexibility will be
positively related to perceived organizational readiness
for change.

Change targets’ attributes
The fourth and final class of variables refers to the ‘who,’
or the organizational members who are required for
change [34]. The variables are the attributes representing
conditions internal to individuals that influence their
beliefs, attitudes, and intention when confronted with
change. In the present study, we focused on one of the
most common individual factors that might influence per-
ceptions of readiness, namely, individuals’ skills or abilities.
Collective self-efficacy
Self-efficacy refers to sentiments of confidence in one’s
ability to succeed. This concept is included in Bandura’s
social learning theory [42], which suggests that employ-
ees who feel comfortable with their present skill set will
believe that a different skill required to successfully exe-
cute the new job requirements can be mastered, such
that they will be able to regain the comfort felt prior to
the change. In this study we measure collective rather
than individual efficacy, because the goal is to explain a
construct at the organizational level. More specifically,
we posit that individuals who perceive change targets, as
a group, as capable of learning new work methods and
tools will be more likely to look favorably on the organi-
zation’s readiness for change.

Hypothesis nine: Collective self-efficacy will be posi-
tively related to perceived organizational readiness for
change.

Methods

To test the above hypotheses and increase the generalizabil-
ity of our findings, two cross-sectional surveys were con-
ducted. The first study investigated the pre-deployment of
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a mobile computing software solution in 11 ambulatory
home care units. The second study took place in a large
teaching hospital that had approved a budget for the imple-
mentation of an EMR system. Given the exploratory nature
of this study, we favored a literal replication strategy where
similar, not constrasting, results were predicted for each of
the two CIS projects. The following paragraphs describe
the pre-test and the two empirical studies.

Pre-test and research settings
Pre-test
The study questionnaire was first pre-tested with five
graduate students who are familiar with CIS as well as
with four clinicians who had been involved in several
CIS projects. Each respondent completed a first version
of the questionnaire and provided feedback about the
process and the measures, including the questionnaire
administration time, and the clarity of the instructions
and questions. The pretest indicated that the measure-
ment instrument was relatively clear and easy to fill out.
Following the pre-test, minor modifications were made
to improve the wording of some items and the overall
structure and presentation quality of the questionnaire.
Study one A mobile computing project was carried out
in an oncology and palliative care unit in Quebec,
Canada in 2007. The core of the project was the imple-
mentation of a CIS that optimizes the process used to
organize nursing activities taking place in patients’
homes. The new SyMO package (Médisolution™) con-
sists of a nursing care plan dictionary that covers all the
procedures nurses need to perform in response to
patient health problems, and an intervention plan mod-
ule that allows nurses to create specific care plans for
patients. Once she has arrived at the patient’s home, the
nurse uses the software to take notes on each procedure
in the patient’s care plan. This pilot project was the sub-
ject of an evaluative study that yielded encouraging
results. Indeed, eight months after the implementation
of the software application, the number of treated can-
cer patients increased by 6%, the average number of
home visits by nurses increased by 0.7 visit per day, and
the time allocated for direct patient care increased by
14% [5]. Given these positive results, senior administra-
tors of Quebec’s department of health and social ser-
vices decided to invest additional funds in the project to
verify whether the results were generalizable in the con-
text of traditional home care services. The department
asked 11 home care units in three different geographical
regions to participate in the project. Study one investi-
gated the pre-implementation phase of the mobile com-
puting project in these ambulatory home care units.

The mobile computing project and the software pack-
age were officially presented to the nursing staff of each
of the participating organizations at kick-off meetings
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held from May to November in 2009. The meetings
were jointly organized by the managers of the health
facilities and the supplier in order to present the scope
of the project and its objectives, the roles and responsi-
bilities of the key stakeholders, the planned deployment
approach (including project phases), and the projected
schedule and budget. The meetings also included a 60-
minute demonstration of the software.

The data was collected at each of these meetings. Only
nurses who would be affected by the change, i.e., change
recipients, were asked to stay in the room while the
data were collected. Once the objectives of the study
had been explained, a questionnaire was distributed to
all the nurses in attendance. A total of 138 nurses com-
pleted the survey instrument, for a response rate of 90%.
Study two As mentioned earlier, the second study took
place in a large teaching hospital that had approved a
budget for the acquisition of an EMR system. The insti-
tution, which specializes in the diagnosis and treatment
of mental health illnesses, is divided into 10 clinical pro-
grams (e.g., a mental health program for adults, a child
psychiatry program, a geriatric psychiatry program, an
eating disorders program). Each clinical program specia-
lizes in the care and treatment of various mental health
illnesses. The staff is composed of approximately 400
clinicians (including mostly nursing staff and a balanced
group of occupational therapists, social workers and psy-
chologists), as well as 55 physicians.

The deployment of the EMR system represented a
major organizational project that would affect the work
processes and procedures across the entire hospital. The
main objective was to maintain all patient information
(admission, diagnosis, notes, prescriptions, test results,
et al.) in a central patient database. At the time of the
study, in early 2008, the healthcare organization was in
the process of selecting a software vendor and an inte-
grator. The project was presented at two staff meetings:
the first meeting was for the entire nursing population,
and the second was a general assembly that included all
managers of the targeted clinical programs.

Data collection began shortly after the two official pre-
sentations. Over a period of three weeks, one of the
researchers and the project manager visited the clinical
staff at a weekly meeting in each of the 10 programs. At
each visit, the local project manager summarized the key
elements of the EMR project to staff and the researchers
explained the objectives of the research project, addres-
sing staff concerns and questions for approximately fif-
teen minutes. Then survey questionnaires were handed
out, along with a pre-addressed return envelope. A total
of 379 questionnaires were distributed to the clinicians.
For physicians, direct email contact was initiated by the
EMR project manager in a memorandum that presented
the pending EMR implementation and the ongoing
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academic research project. A package was then mailed to
each physician, containing a presentation letter, a copy of
the questionnaire, as well as a pre-addressed postage-
paid return envelope. The 55 physicians were asked to
complete the survey within a week. Overall, a total of 235
questionnaires (207 from clinicians and 28 from physi-
cians) were returned to the research team, for a response
rate of 54%.

Operationalization of variables and data analyses
Consistent with our research model, the survey’s ques-
tions covered 10 variables. All except one were mea-
sured with four items. All the items were assessed on 7-
point Likert scales ranging from strongly disagree to
strongly agree. The items used to measure the depen-
dent variable, namely, organizational readiness, were
adapted from Eby et al. [58] and Rafferty and Simons
[59]. As for the independent variables, vision clarity
(VC) was measured using a scale adapted from Armena-
kis et al. [28]. Top-management support and change
appropriateness were measured using scales adapted
from Holt et al. [34]. Organizational flexibility was
adapted from Rush et al. [60] and Eby et al. [58]. Group
self-efficacy was measured using a scale adapted from
Compeau and Higgins [61]. Finally, scales associated
with change efficacy, organizational history of change,
the presence of an effective project champion, and orga-
nizational conflicts were developed by the authors dur-
ing a brainstorming session.

Scale items used to measure all study variables are
presented in Appendix. Data analysis was performed
using partial least squares (PLS), a structural equation
modeling approach [62].

Ethics approval
The present study was approved by the appropriate
institutional ethics review boards.

Results

Sample profiles

As shown in Table 1, most participants in study one
were women and had full-time positions. They were
established registered nurses with an average of over 18
years of experience in the nursing profession and 10
years of seniority within their healthcare organization.
The respondents’ average experience with personal com-
puters was 4.6 on a 7-point Likert scale where 1 is ‘very
unfamiliar with computers’ and 7 is ‘very familiar with
computers.” In study two, one third of the respondents
were men. More than half of the respondents (57%)
were registered nurses and 12% were physicians.
Respondents had over 15 years of experience in their
profession and had spent, on average, 14 years in their
current organization. Their level of experience with
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Table 1 Profile of respondents
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Study 1 Study 2
(n =134) (n = 237)
Gender Male 2% 32%
Female 98% 68%
Job status Full time 80% n/a
Part time 20% n/a
Job title Registered nurse 100% 57%
Social worker - 9%
Occupational therapist - 4%
Clinician (others) - 19%
Physicians - 12%
Age 29 or less 14% 10%
30 to 39 23% 21%
40 to 49 35% 28%
50 to 59 26% 34%
60 and over 2% 7%
Level of computer experience (scale of 1 to 7) Mean 46 48
Standard deviation 14 1.5
Minimum 1 1
Maximum 7 7
Level of seniority within the organization (years) Mean 9.8 14.0
Standard deviation 6.1 10.5
Minimum <1 <1
Maximum 35 38
Experience in the profession (years) Mean 183 15.2
Standard deviation 100 121
Minimum <1 <1
Maximum 40 41

n/a = not available

computers was similar to that of respondents in study
one, with an average score of 4.8.

Psychometric properties of the measures

Exploratory factor analyses of each reflective construct’s
items and their Cronbach alpha reliabilities were first
examined as a check of unidimensionality. The results
from these analyses revealed that all scale items asso-
ciated with a given construct loaded highly (>0.60) on a
single factor. Next, based on the results of the reliability
analysis (Cronbach alpha), three items out of 39 were
removed from their respective measurement instruments:
OF4 (organizational flexibility), OC2 (organizational con-
flicts) and OHC4 (organizational history of changes). As
a result, the remaining 36 items were then analyzed in
PLS confirmatory factor analyses (CFA). Examination of
revised construct reliabilities (Table 2), the variance
shared between constructs (Table 3) and the cross-load-
ings (Tables 4 and 5) indicated that the psychometric
properties of the 10 reflective constructs were acceptable.

As can be seen, all Cronbach alphas were 0.71 or better
and all item loadings were greater than 0.68.

Two criteria that are recommended for assessing dis-
criminant validity are a square root of average variance
extracted (AVE) that is higher than inter-construct cor-
relations and indicators loading more highly on their
corresponding factor than on other factors [63,64]. The
results shown in Table 3 indicate that diagonal elements
(AVE) were higher than off-diagonal elements (inter-
construct correlations). For their part, the cross-loadings
in Table 4 and Table 5 show that all indicators loaded
more highly on their own factor than on other factors.
Overall, these findings indicate that the measurement
model has satisfied the recommended convergent and
discriminant validity criteria.

Hypothesis testing

Table 6 presents the PLS path coefficients along with
the proportion of explained variance in the dependent
variable. In study one, four of the hypothesized links in
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Table 2 Reliability assessment of research model variables

Final number of Cronbach alpha Mean Minimum Maximum Standard
items deviation
Study Study Study Study Study Study Study Study Study Study
one two one two one two one two one two
Vision clarity (VC) 4 0.79 0.88 59 52 2 1 7 7 1.0 13
Change appropriateness (CA) 4 0.90 0.92 59 51 1 1 7 7 1.1 14
Change efficacy (CE) 4 0.85 083 57 46 3 1 7 7 1.0 12
Top-management support 4 0.76 0.81 53 49 2 2 7 7 1.1 1.3
(TMS)
Presence of a champion (C) 3 0.87 0.84 6.1 48 3 1 7 7 1.0 12
Organizational history of 3 0.79 0.76 5.1 4.6 3 1 7 7 1.0 1.1
change (OHC)
Organizational conflicts (OC) 3 0.78 0.83 52 46 3 1 7 7 1.1 14
Organizational flexibility (OF) 3 071 0.75 44 3.9 1 1 7 7 1.1 12
Group self-efficacy (GSE) 4 0.82 0.84 44 41 1 1 7 7 12 14
Organizational readiness (OR) 4 0.89 0.88 57 50 2 1 7 7 1.1 13

specifically, top-management support (H4), presence of
an effective champion (H5), organizational history of
change (H6), organizational conflicts (H7), and collective
self-efficacy (H9) were not found to be associated with
the dependent variable. In study two, four hypotheses

the research model were supported, with change appro-
priateness (H2), organizational flexibility (H8), vision
clarity (H1), and change efficacy (H3) explaining 75% of
the variance in organizational readiness. On the other
hand, five hypotheses were not supported. More

Table 3 Variance shared between research model constructs

Study one Variance
VvC CA T™S C OHC ocC OF CE GSE OR
Vision clarity (VC) 0.82
Change appropriateness (CA) 0.75** 0.89
Top-management support (TMS) 042%* 0.27* 0.77
Presence of a champion (C) 0.48%* 047%* 0.67*%* 0.89
Organizational history of change (OHC) 0.51* 0.50** 0.51%% 0.55** 0.79
Organizational conflicts (OC) -0.25*% -0.26* -0.55%* -0.50** -0.45%* 0.77
Organizational flexibility (OF) 0.39** 0.49** 0.52** 0.50** 0.68** -0.64** 0.79
Change efficacy (CE) 0.60** 0.74** 0.59** 0.60** 0.66** -047** 0.55** 0.85
Group self-efficacy (GSE) 0.46** 0.54** 0.23* 0.34* 0.56** -0.29** 0.51** 0.39* 0.81
Organizational readiness (OR) 0.80** 0.80%* 0.35% 0.45%* 0.59%* -0.33%* 0.60%* 0.74%* 051 0.88
Study two Variance
VvC CA ™S C OHC ocC OF CE GSE OR
Vision clarity (VC) 0.86
Change appropriateness (CA) 0.72%* 0.90
Top-management support (TMS) 0.44** 047** 0.80
Presence of a champion (C) 0.67%* 0.66** 0.73** 0.87
Organizational history of change (OHC) 0.48%* 0.51%* 0.57*%* 0.60%* 0.76
Organizational conflicts (OC) -0.11* -0.13* -0.32*¢ -0.30* -0.47%* 0.81
Organizational flexibility (OF) 0.23** 0.25** 0.38** 0.38** 0.63** -0.61** 0.82
Change efficacy (CE) 0.71** 0.71%* 043** 0.69** 0.57** -0.18™ 0.28* 0.82
Group self-efficacy (GSE) 0.20%* 048** 041** 046* 0.61** -0.31** 0.49** 0.49** 0.82
Organizational readiness (OR) 0.79** 0.79%* 0.51%* 0.73%* 0.60** -0.29%* 0.38** 0.72%* 0.56** 0.86

** p < 0.001; * p < 0.05; ns = non significant.

The bold numbers on the leading diagonal show the square root of the variance shared by the constructs and their measures. Off-diagonal elements are the
correlations among constructs. For discriminant validity, diagonal elements should be larger than off-diagonal elements.
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Table 4 PLS Construct cross-loadings of the research
model (study one)
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Table 5 PLS construct cross-loadings of the research
model (study two)

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

VC1 083 072 067 054 070 034 032 057 066 070

VCl 0.89 070 059 053 074 031 029 051 069 068

VC2 081 069 054 057 067 026 031 052 045 074

V2 082 065 052 054 061 029 030 057 044 070

V(3 0.88 075 057 042 063 030 047 043 051 072

VC3 090 072 050 040 066 032 049 041 056 073

VC4 081 071 068 051 065 036 042 069 051 076

VC4 082 069 058 052 062 032 044 067 053 071

CA1 071 090 055 069 053 041 041 060 049 080 CA1 068 0.90 054 068 052 044 047 062 046 066
CA2 070 0.89 059 071 054 049 043 063 043 081 CA2 072 090 056 073 051 048 043 061 047 073
CA3 069 0.85 057 068 071 059 047 066 058 079 CA3 061 0.86 056 066 070 057 049 057 059 076
CA4 071 092 060 064 062 043 042 062 057 083 CA4 070 092 065 063 060 044 039 065 058 072

TMST 068 065 079 034 044 060 065 044 035 063

TMST 061 063 0.68 032 043 058 065 040 035 065

TMS2 057 053 0.80 041 036 053 069 049 036 057

TMS2 052 051 074 046 039 050 062 048 032 059

TMS3 054 059 0.84 044 041 057 067 057 037 053

TMS3 055 055 0.69 042 047 052 060 056 040 051

TMS4 059 052 0.81 039 045 054 061 051 046 055

T™MS4 051 054 0.74 032 042 057 060 058 043 059

l 045 035 033 0.87 058 031 064 044 032 058

@ 042 036 038 0.85 059 030 061 051 034 057

2 036 044 032 0.94 060 027 065 036 038 052

2 032 047 033 090 058 029 061 035 039 055

3 047 056 036 0.88 062 033 052 030 037 068

a3 047 051 039 0.85 053 035 049 031 035 060

OHC1 057 048 051 067 0.82 060 026 061 053 055

OHC1 056 042 053 069 0.80 062 031 056 059 050

OHC2 042 048 055 066 0.87 064 038 064 051 058

OHC2 041 047 058 062 0.80 063 039 059 048 059

OHC3 049 052 067 064 079 059 030 066 059 064

OHC3 045 055 061 064 072 058 033 058 052 061

o1 030 068 065 070 056 0.78 050 051 066 062

0oC1 032 059 062 068 057 077 053 049 061 064

OC3 045 065 059 068 054 085 054 042 062 066

OC3 042 061 056 062 056 0.86 053 040 069 067

OC4 041 059 059 059 047 0.83 058 048 060 057

OC4 047 052 055 062 041 087 054 049 060 054

OF1 060 046 044 044 066 041 0.85 055 049 070

OF1 058 042 046 040 067 044 0.81 052 046 071

OF2 058 045 049 043 059 025 0.82 053 059 073

OF2 059 041 048 042 060 029 0.88 056 057 070

OF3 047 055 034 050 069 034 079 049 057 076

OF3 046 054 033 049 068 033 075 049 054 074

CE1 061 045 055 033 071 065 071 078 031 078

CE1 059 042 054 031 070 067 072 074 035 0.72

CE2 058 056 059 056 067 068 067 091 047 077

CE2 056 055 061 054 066 061 062 0.70 049 061

CE3 049 049 066 057 066 050 062 080 045 0.79

CE3 042 044 060 057 067 056 063 0.72 044 068

CE4 036 054 050 048 067 060 063 089 051 071 CE4 032 052 052 044 062 061 065 0.69 052 060
GSE1 067 042 045 045 052 033 044 056 0.86 056 GSE1T 066 041 049 050 049 030 049 054 0.85 055
GSE2 058 055 046 043 060 035 058 043 0.77 065 GSE2 056 059 041 041 057 032 059 047 0.83 063
GSE3 061 067 051 051 054 041 047 039 0.88 0.69 GSE3 058 062 053 052 057 042 049 038 0.87 066
GSE4 053 064 034 050 059 043 051 047 0.73 061 GSE4 051 065 032 051 057 044 049 043 0.71 059
OR1 071 070 054 073 058 042 071 069 067 0.87 OR1 070 072 051 074 063 041 073 067 062 0.89
OR2 069 062 032 071 054 035 073 062 069 0.85 OR2 066 067 034 070 053 038 070 064 065 0.84
OR3 073 066 056 73 052 046 075 070 054 0.89 OR3 074 067 052 071 054 048 071 066 057 0.78
OR4 072 058 045 071 047 034 073 070 060 0.91 OR4 075 060 042 069 044 033 068 063 062 0.89

were also supported, two of which differed from those
supported in study one: the presence of an effective
champion (H5) and collective self-efficacy (H9). In addi-
tion to these variables, vision clarity (H1) and change
appropriateness (H2) also helped explain 75% of the var-
iance in organizational readiness. Five hypotheses were
not supported in study 2: change efficacy (H3), top-
management support (H4), organizational history of
change (H6), organizational conflicts (H7), and organiza-
tional flexibility (H8).

Discussion

The purpose of this study was to identify variables asso-
ciated with clinicians’ perceptions of organizational
readiness for change in the particular context of CIS
projects. Change management theorists argue that there
are four classes of antecedents that have a direct effect
on perceived organizational readiness for change: the
attributes of the change that is being introduced, the
extent of leadership support for the proposed change,
the organizational context where the change is being
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Table 6 PLS Results

Path coefficients

Study Study
one two
(n=138) (n=235)

Vision clarity (VC) 0.18* 0.27%*
Change appropriateness (CA) 0.46%** 0.25**
Change efficacy (CE) 0.17% 0.06
Top-management support (TMS) 0.07 0.03
Presence of a project champion (C) 0.05 0.23**
Organizational history of change (OHC) 0.07 0.07
Organizational conflicts (OC) 001 0.09
Organizational flexibility (OF) 0.21% 0.01
Group self-efficacy (GSE) 0.02 0.16*
% of variance explained in the dependent 0.75 0.75

variable

*** p < 0.001; ** p < 0.05; * p < 0.01.

implemented, and the characteristics of the change tar-
gets. As explained in the preceding section, our analyses
suggest adequate reliability as well as convergent and
discriminant validity of the measurement instruments
used in this study.

Our findings imply that CIS project managers and lea-
ders would benefit from explicitly addressing change con-
tent perceptions (change attributes) when pre-
implementing CIS in healthcare organizations. More spe-
cifically, the results of this study indicate that two types of
change sentiments — vision clarity and change appropri-
ateness — have a significant and positive influence on clini-
cians’ perceptions of organizational readiness for CIS-
based change. In other words, our results support the idea
that CIS projects have greater chances of success with a
compelling reason, i.e., a reason that makes change targets
recognize and accept that a change is needed (vision
clarity). In addition to believing that change is needed, if
change targets are to support the CIS project, they must
also believe that the specific change being proposed is the
correct one in the present context (change appropriate-
ness). Change theorists also argue that in order to be moti-
vated to support a change, individuals must not only feel
that the change is appropriate but also that success is pos-
sible. In this regard, sources of information outside the
organization can be used to bolster messages sent by the
change agents. This is effectively what happened in the
CIS project reported in study one. Indeed, the success of
the pilot project carried out in the oncology and palliative
care unit in 2007 was highly publicized through newspaper
and magazine stories, as well as on television at the start of
2008. In the spring of 2008, the project was nominated for
an award in the annual 3M innovation contest organized
by Quebec’s professional order of nurses. The publicity
surrounding the project had a significant, positive effect
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on the perceptions of nurses in the 11 units of their orga-
nization’s capacity to successfully implement the proposed
change. The effect of this variable (change efficacy) was
not supported by study two. One possible explanation
may be that a system had not yet been selected at the time
the data was collected, and the hospital concerned was
one of the first health facilities in Quebec to deploy an
EMR system. This meant that little information was avail-
able in the media about this type of project when the
readiness in this facility was measured.

Second, we hypothesized that leadership support
would be positively associated with organizational readi-
ness for change. For one thing, it is important to ask
why top-management support was not associated with
organizational readiness. One explanation may be the
speed with which CIS projects were launched. In both
studies, the project announcement came suddenly, only
a few weeks before the survey. It was only as the project
was being officially presented — at the same time as data
collection — that most of the targeted clinicians were
informed of management’s support for the project. The
second variable, the presence of an effective project
champion, was supported only by study two. One possi-
ble explanation may be tied to whether or not someone
had been identified to assume this role at the time that
we measured organizational readiness. Even though this
role had been filled in each of the 11 facilities in study
one, no champion had yet been identified in the 10 hos-
pital clinics participating in the project in study two.
Not knowing who would assume this role in the project
may have exacerbated the uncertainty experienced by
respondents, such that they perceived this variable as
very important to the project’s success.

Third, our findings provided minimal support for
hypotheses related to the organizational context within
which change is implemented. More specifically, we
observed that an organizational history of change and
the political climate in the organization were not sup-
ported as indicators of readiness for change. In study
one, only clinicians’ perceptions of their organization’s
ability to accommodate changing conditions by altering
policies and procedures were strongly related to per-
ceived readiness for change. As mentioned above, some
organizations are more adaptable and flexible than
others. As such, regardless of change targets’ comfort
level with the nature of a CIS project, if the organiza-
tion’s structure is perceived to be inflexible and rigid, it
appears that targeted clinicians are likely to hold less
favorable attitudes about the organization’s readiness for
change. This finding was not, however, supported in
study two. One possible reason is that study two was
conducted in a single health facility, as compared to the
11 facilities in study one, which presented varying levels
of flexibility.
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Finally, collective self-efficacy was found to be posi-
tively related to organizational readiness for change
only in study two. This finding might also depend on
the timing of the organizational readiness assessment.
A software provider (and package) had already been
selected in study one, while in study two the technol-
ogy represented a relatively abstract concept to the
respondents because organizational readiness measure-
ment took place prior to the call-for-tender process.
The nurses in each of the 11 facilities in study one
had already attended a demonstration of the software
when they completed the questionnaire, and this may
have reassured them about their collective ability to
learn and use their future work tool. This was not the
case for study two respondents who only had a vague
idea of what the functionalities of the EMR system
would be.

Limitations

This study is not without certain methodological limita-
tions that should be considered when interpreting the
results. First, the data were collected using a single, self-
reported questionnaire. When self-reports are used, con-
cerns often arise as to whether common method bias is
responsible for the observed relationships. Second, our
analyses were based on a single type of technology (CIS)
and a single group of change recipients (healthcare pro-
fessionals), which limits the generalizability of our find-
ings. However, our study was conducted in 11
ambulatory care organizations (study one) and 10 clini-
cal units at a large teaching hospital (study two) to
ensure a certain variety in terms of context. Third, the
research design used in this study also presents limita-
tions inasmuch as it did not allow us to assess clinicians’
changing perceptions of their organization’s readiness
for change over time. For instance, while we believe that
the presence of an effective project champion influences
change targets’ perceptions, the champion’s actions and
commitment might be more influential during the sub-
sequent implementation phase when he or she drives
consensus and manages resistance to change. In a simi-
lar way, as the project progresses toward the implemen-
tation phase, leadership behaviors exercised by upper
management (e.g., a clarifying vision, allocating the
required financial and human resources to the project)
are likely to play a greater role in the change process.
Even though the argument may be difficult to support
in the case of the organizational history of change, we
believe that organizational conflicts and politics as well
as group self-efficacy will prove to play major roles in
the implementation phase; hence the importance of car-
rying out longitudinal studies and making a clear dis-
tinction between the pre-implementation and the
implementation phases.
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Conclusions

Some authors have argued that the management of IT-
based organizational change needs to begin as early as
possible. The present study represents an initial attempt
at understanding the variables that affect clinicians’ per-
ceived organizational readiness for change by suggesting
that vision clarity and change appropriateness, as well as
change efficacy, organizational flexibility, the presence of
an effective champion, and collective self-efficacy, are all
important antecedents.

Our findings have several implications for both prac-
tice and research. In practical terms, conducting a pre-
implementation readiness assessment will help CIS pro-
ject managers and decision makers choose whether they
should initiate such a project or implement less costly,
preliminary steps that will prepare the organization for
the anticipated change. In this light, it is interesting to
note that two of the 11 sites that participated in study
one have not deployed the software package because of
low readiness scores. As for future research, we believe
that our results raise two important issues. First, more
studies are needed in order to confirm which determi-
nants are most significant in terms of perceived organi-
zational readiness for CIS-based change. It would also
be interesting to verify which antecedents are likely to
emerge, based on the particular context of the project,
and those that have an impact on the perceptions of
change targets, independent of the context. Second,
future research should investigate the extent to which
organizational readiness is predictive of successful CIS
adoption. Prior studies have also revealed that perceived
organizational readiness significantly influences an indi-
vidual’s readiness for change [58,59,65] which, in turn, is
a precursor of individual adoption or resistance beha-
viors (see Figure 1). It would therefore be important to
have an analysis of the link between the level of per-
ceived organizational readiness and clinicians’ individual
readiness for CIS-based change. Third, other key predic-
tors could be included in the research model to further
increase its explanatory power. For instance, clinicians’
early perceptions of the usability of the technology per
se [66] may also play a significant role in predicting clin-
icians’ early perceptions of organizational readiness. In
short, as healthcare organizations continue to invest in
CIS to enhance quality and continuity of care, under-
standing the factors that contribute to an effective
change process represents an important avenue for con-
tinued research.

Appendix

Questionnaire items (as framed in study one)

Vision Clarity (VC)

VCI1. I believe there are legitimate reasons for us to
introduce a new computer-based system in our unit.
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VC2. We definitely need new tools to improve the way
we work around here.

VC3. There are a number of rational reasons for the
deployment of a new information system in our unit.

VC4. A new computer-based system is needed to
improve our clinical processes.

Change Appropriateness (CA)
CA1l. I think that nurses in our unit will benefit from
the use of SyMO.

CA2. The deployment of SyMO will contribute to our
unit’s overall performance.

CA3. The deployment of SyMO matches the priorities
of our unit.

CA4. The implementation of SyMO will prove to be
best for our unit.

Change Efficacy (CE)
CEL1. I know nurses outside our unit who had successful
experiences with SyMO.

CE2. SyMO has been successfully deployed in clinical
units similar to ours.

CE3. SyMO has received positive reviews in the press
(e.g., newspapers, magazines, newsletters, et al.).

CEA4. I believe the provincial movement toward the
electronic medical record represents a driving force for
the deployment of SyMO in our unit.

Top-Management Support (TMS)
TMS1. Managers in our unit are committed to the
deployment of SyMO.

TMS2. Managers in our unit have stressed the impor-
tance of this change.

TMS3. Managers have sent a clear message that the
deployment of SyMO will occur in our unit.

TMS4. Nurses have been encouraged to embrace the
upcoming deployment of SyMO.

Champion (C)
C1. There is a champion who actively promotes the
deployment of SyMO in our unit.

C2. The SyMO project has a credible and trustworthy
champion.

C3. There is a champion who will be able to push the
SyMO project over or around implementation hurdles.
Organizational History of Change (OHC)

OHCI. Our unit has successfully implemented other
technological changes in recent years.

OHC2. Nursing staff in our unit have had negative
experiences with technological projects in the past
(reversed item).

OHC3. Our unit is usually successful when it under-
takes all types of changes.

OHCA4. Information technology initiatives have been
encouraged and are common practices in our unit
(removed item).
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Organizational Conflicts and Politics (OCP)
OCP1. Mutual trust and cooperation among nursing
staff in our unit is strong (reversed item).

OCP2. Recent attempts to change the way we work in
our unit have been hindered by political forces or condi-
tions (removed item).

OCP3. The climate in our unit is mainly characterized
by conflicts and disputes.

OCP4. Staff frustration is common in our unit.
Organizational Flexibility (OF)

OF1. Our unit is structured to allow superiors to make
changes quickly.

OF2. It is easy to change procedures in our unit to
meet new conditions.

OF3. Getting anything changed in our unit is a long,
time-consuming process.

OF4. Policies and procedures in our unit allow us to
take on new challenges effectively (removed item).
Group Self-Efficacy (GSE)

SE1. All nurses in our unit are highly computer literate.

SE2. It won’t take a long time before nurses in our
unit feel comfortable using SyMO.

SE3. Using a computer effectively is no problem for
the nursing staff in our unit.

SE4. In general, nursing staff in our unit have low
computer skills (reversed item).

Organizational Readiness (OR)
ORL. I believe SyMO can be successfully implemented
in our unit.

OR2. Managers should delay the deployment of SyMO
in our unit (reversed item).

OR3. The deployment of SyMO in our unit is timely.

OR4. Our unit is ready to take on this technological
change.
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