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Abstract

While the potential for process improvement in healthcare is posited to be
substantial, translating operational initiatives into competitive advantage has
proven thorny. SEM analysis of survey data from 302 hospitals supports
relationships among key operational initiatives, patient care process improvement
initiatives, and time-based competitive advantage. Important moderation
relationships involving information technology are revealed.
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Introduction

Strategic deployment of operational capabilities can be an elusive process. This is particularly
true for healthcare organizations (Boyer, Gardner & Schweikhart, 2012). While the effect of
strategic operations management decisions has been at the forefront of discussions on healthcare
for some time (Li & Benton, 2006), translating operational capabilities to competitive advantages
in healthcare settings has proven to be thorny at best (McKone-Sweet, Hamilton & Willis, 2005;
Schneller & Smeltzer, 2006; Boyer & Pronovost, 2010). McDermott and Stock note: “operations
strategy has flourished as a field, yet there is still much to be learned regarding how this
knowledge base can effectively be applied within the healthcare setting,” (McDermott and Stock,
2007: p. 1022).

Some suggest that hospitals carry particularities that hinder broad set implementation and
extensive rewards from process improvements (Vest & Gamm, 2009; Winch & Henderson,
2009; Radnor, Holweg & Waring, 2012). The complexity of the hospital operations, shared
authority and decentralized decision making are some of the factors that are suggested to limit
the implementation and benefit from process improvements (Waring & Bishop, 2010). As such,
there are reported cases where the implementation of patient care process improvements have
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been myopic and limited to small enclosed projects and “pockets of best practice” (Young &
McClean, 2008; Brandao de Souza, 2009).

Lean thinking (Womack & Jones, 1996) and operational agility (Gunasekaran, 1999) are
two strategic drivers thought to be potential sources of competitive advantage for hospitals by
improving the patient care processes (Shafer, Dyer, Kilty, Amos & Ericksen, 2001,
Papadopoulos, Radnor & Merali, 2011). Lean thinking focuses process improvements on
customer value and provides a systemic perspective (Womack & Jones, 1996). Operational
agility focuses process improvements on responsiveness and adaptability to customer needs
(Narasimhan, Swink & Kim, 2006; Inman, Sale & Green, 2011).

Drawing from explanations provided by dynamic capabilities (Teece, Pisano & Shuen,
1997), this study explores how anchoring process improvement capabilities in lean thinking and
operational agility enhances hospital performance and provides competitive advantage. It
outlines lean thinking and operational agility as dynamic capabilities that can “integrate, build,
and reconfigure” process improvement capabilities to better face patient needs (Zollo & Winter,
2002). We consider lean thinking and operational agility as necessary antecedents to process
improvement capabilities that ensure process improvements are designed and implemented so as
to consider a broad and holistic view of the patient care process while considering the need for
adaptation to change.

CPOE (computerized physician order entry) is an information technology suggested to
have extensive potential for improving hospital operations (Queenan, Angst & Devaraj, 2011).
Using arguments based on the knowledge based view of the firm (Grant, 1996) this study argues
that CPOE acts to enhance the hospital’s ability to acquire, assimilate, transform and exploit of
knowledge for its operations towards creating time based competitive advantage (Kogut &
Zander, 1992).The hypotheses are tested using survey data collected from 302 acute care
hospitals in 47 states in the USA and triangulated using objective archival data.

Operations Capabilities in Healthcare - A Review

Literature provides two categories of operations capabilities in healthcare; the infrastructural and
the structural groups (McDermott & Stock, 2007). Infrastructural operations capabilities include
investments in hospital processes, quality systems and workforce development and management.
Specific to infrastructural elements, researchers have explored aspects such as hospital processes
(Tucker, Nembhard & Edmondson, 2007), quality systems (Li & Benton, 2003), workforce
management (Li & Benton, 2006) and demand management (LaGanga, 2011). Structural
operations capabilities include investments in technology and facilities. Such investments may
involve software and hardware technologies (Goldstein, Ward & Leong, 2002), such as
computerized order processing entry (CPOE) (Queenan et al., 2011). Although the healthcare
profession has a longstanding tradition of using medical technologies, information technology
adoption by care-delivery organizations is still relatively limited (Mishra, Anderson, Angst &
Agarwal, 2012). Investments in information technology appear to be positively associated with
multiple hospital performance metrics including quality efficiency, costs and financial
performance (Kumar & Motwani, 1999; Li & Benton, 2003; Li & Benton, 2006).

Among the most important of infrastructural operational capabilities are process
improvement capabilities (IC) (Spaite, Bartholomeaux, Guisto, Lindberg, Hull, Eyherabide, Sally
Lanyon, Criss, Valenzuela, Conroy & Lindberg, 2002; Thompson, Wolf & Spear, 2003; Kim,
Spahlinger, Kin & Billi, 2006). Process improvement capabilities improve healthcare delivery
processes by incorporating standardized work, seamless linkages, simple and direct pathways,



and process improvements based on scientific methods (Spear & Bowen, 1999). Standardized
work defines how clinicians perform their work and ensures that all work is highly specified to
its content, sequence, timing, and outcome (Mazzocato, Holden, Brommels, Aronsson, Backman,
Elg & Thor, 2012). Seamless linkages aim to connect clinicians performing various aspects of
the care to one another via direct and unambiguous links. Seamless linkages help eliminate errors
(defects and delays) that patient transfers (or patient handoffs) between clinicians may introduce
(Sexton, Ho, Green & Caldwell, 2000). Simple and direct pathways aim to design care processes
that are short of unnecessary complications. Simple and direct pathways make patient flows
predictable so as to ensure that appropriate resources are devoted to the need of the patient
(Goktas, Fleiner, Spies, Krieg, Bauer & SedIlmaier, 2010). Finally, improvements based on
scientific methods highlight the need for hypothesis testing when designing process
improvements. This enhances the process design by discouraging personal experience, intuition
and restricted views of the patient care process to overpower the improvement process
(Chowanec, 1996; Spear, 2005).

Literature suggests that certain idiosyncrasies of hospitals inhibit the full implementation
of operational process improvement strategies (Shah, Goldstein, Unger & Henry, 2008). These
idiosyncrasies lead to unique issues when implementing process improvements in hospitals.
First, it is essential for processes to be designed so as to meet multiple expectations as hospitals
need to address the demands of multiple constituents whose goals may be misaligned (Shortell,
Morrison & Friedman, 1990; Butler, Leong & Everett, 1996). The challenge facing hospital
management is to devise and implement resource management strategies that ensure that they
consistently provide high quality services despite demand fluctuations (Jack & Powers, 2004)
and at the same time respond to cost and quality pressures (McDermott & Stock, 2007). It is
widely recognized that in considering patient care, there is a fundamental tension between
production and protection of the patient (Winch & Henderson, 2009). In other words, hospitals
need to simultaneously consider the efficiency of the process and responsiveness necessary to
meet a multitude of patient streams and constituents (Schneller & Smeltzer, 2006).

Second, given the socially interactive and professionally intensive nature of the hospital
operations, any reference to standardizing work towards simple and repetitive tasks will carry
certain level of socially charged resistance (Joosten, Bongers & Janssen, 2009). Healthcare
professionals are particularly sensitive to having their work compared to industrial processes,
feeling as if it diminishes or simplifies the nature of their roles (Winch & Henderson, 2009).
Common arguments against the application of process improvements include comments such as:
"You can't apply [the model of] a manufacturing company to our work. Our work is more
complicated.” (Condel, Sharbaugh & Raab, 2004) and “each patient is unique” (Kim et al.,
2006).

Third, while there is evidence of widespread familiarity with process improvement
capabilities, implementation has shown to be typically narrow in scope, disjointed, and selective
(Locock, 2003; Mazzocato et al., 2010; Radnor et al., 2012). Many of these implementations
have been confined to a single department rather than a complete patient pathway (Papadopoulos
et al., 2011). 'Rapid Improvement Events', which tend to produce small-scale and localized
productivity gains are quite common whereas large scale success stories are but a handful (Ben-
Tovim, Bassham, Bolch, Martin, Dougherty & Szwarcbord, 2007; Dickson, Anguelov &
Vetterick, 2009). As a result, many process improvements have yet to be fully institutionalized
and systemically applied.



In the next section, we develop hypotheses on how lean thinking, operational agility and
information technology can help overcome some of the challenges noted above by developing
process improvement capabilities and the firm’s competitive advantage. See Figure 1 which
displays the model. Time-based competitive advantage for hospitals is the extent to which the
hospital’s efforts and actions result in lower lengths of stays which is important as it has shown
to positively affect quality of care (Thomas, Guire & Horvat, 1997), cost and efficiency (Ashby,
Guterman & Greene, 2000; Glick, Orzol, Tooley & Mauskopf, 2003) and service delivery in
hospitals (McDermott & Stock, 2007).
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Figure 1 — Proposed Model

Theory and hypotheses

Lean thinking requires a systemic view of the process which changes the focus of management
from perfecting individually specific aspects of the operations (technologies, assets, people, and
processes) to creating the perfect value stream (Balle & Regnier, 2007; Nelson-Peterson &
Leppa, 2007). Identifying the value stream (the end-to-end journey) for each patient pathway is
particularly useful for hospitals where deep specializations are an obstruction to visualizing the
entire system. This helps develop new ways of looking at the patient pathway by moving away
from a craft-group skill base (e.g. medical care, nursing) or a body system orientation (e.g.,
cardiovascular, respiratory) towards a process view where the care is seen as the outcome of a
sequential series of steps (Ben-Tovim, 2007; Waring & Bishop, 2010). Unfortunately, the
systemic approach advocated by lean thinking is not simple to execute (Boyer et al., 2012). It
requires joint and collaborative efforts by partners who are respected towards the same goal
(Shah et al., 2008).

Perhaps more importantly, the systemic perspective of lean thinking requires that the
social concerns are incorporated into process development. Lean thinking demands the patient
care process to be rationalized and reconfigured in such a way so as the entire system is
considered. Lack of social concerns such as job rotations, job redesign, and employee
empowerment and autonomy are expected to diminish process performance. Employee
empowerment and team work is a central theme of process improvements under the lean thinking
(Boyer & Pronovost, 2010). The inclusion of social and systemic aspect of the process creates a
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need for a significant shift in the mindset of the clinicians may be accustomed to being rewarded
for independent problem solving (Chang, 2011).

The combination of these effects suggests that lean thinking can act as a dynamic
capability by building process improvement capabilities that can reconfigure and integrate
hospital processes to become more effective (Teece et al., 1997). Lean thinking does so while
limiting the challenges associated with the idiosyncrasies of hospital operations explained earlier.
Because lean thinking starts with the customer value, embedding ICs in lean thinking ensures
that their primary aim is on improving what the patients expect. Because lean thinking considers
the entire system, by anchoring process improvement capability in lean thinking, processes are
improved so as to more effectively consider hospital system complexities, multiple patient
streams and the challenges that deep specializations of hospital staff can create. Indeed, literature
suggests that the broadly successful process improvement programs in hospitals are the ones in
line with what is advocated by lean thinking (Jimmerson, Weber & Sobek, 2005; Dickson et al.,
2009). The discussion above leads to the following hypothesis:

H1. Lean thinking enhances the development of time-based competitive advantage
through process improvement initiatives.

Operational agility is not only concerned with carrying resources that are flexible and responsive
to current demands, but also requires adaptive capability to respond to future changes For
instance, Haier, the Chinese white goods manufacturer carefully incorporates operational agility
S0 as to better sense and respond market needs (Huang, Ouyang, Pan & Chou, 2012).

Health care administrators commonly employ two types of operational agility to help
coordinate activities: the human type (agility in nurse, administrative and professional staff and
the infrastructural resources type (agility in units, beds, etc.) (Gnanlet & Gilland, 2009). These
two forms of operational agility can act as a dynamic capability by building process
improvement capabilities. They do so by reconfiguring and integrating hospital processes such
that they are designed for responsiveness and flexibility, while limiting the challenges associated
with the idiosyncrasies of hospital operations explained earlier. For instance, operational agility
suggests for staff cross-training and empowerment to be part of process design, which can limit
the effects of deep specialization and system complexity in hospital settings (Gowen, Mcfadden,
Hoobler & Tallon, 2006). By placing focus on making the hospital’s infrastructure more flexible,
process improvement capabilities can better address the challenges associated with multiple
patient streams. Finally, by placing emphasis on future patient needs, operational agility helps
ensure that process improvements are developed and implemented with customer value in mind.
In short, organizational agility can affect process improvement capabilities by ensuring the
necessary flexibility and adaptability is incorporated into their design, which in turn can
positively influence time based competitive advantage for the hospital. The discussion above
leads to the following hypothesis:

H2. Operational agility enhances the development of time-based competitive
advantage through process improvement initiatives.

Computerized provider order entry (CPOE) is an electronic application that helps physicians
directly enter orders for medications, diagnostic tests, and ancillary services (Ash, Gorman,
Seshadri & Hersh, 2004; Poon et al., 2004). CPOE helps with monitoring medications,



improving legibility, and checking for drug interactions (McAlearney, Chisolm, Schweikhart,
Medow & Kelleher, 2007). The Knowledge Based View (Grant, 1996), would explain the effects
of CPOE in terms of expanding the scope and efficiency of knowledge integration. This
integration may lead to better patient care, more timely information sharing and fewer medical
errors (Davidson & Chismar, 2007; Menachemi, Saunders, Chukmaitov & Brooks, 2007).

Since CPOE is aimed at improving the quality standard in patient care, it fits well to
complement process improvement capabilities (Wang, Middleton, Prosser, Bardon, Spurr,
Carchidi, Kittler, Goldszer, Fairchild, Sussman, Kuperman & Bates, 2003). More specifically,
since CPOE improves recordkeeping and documentation (Campbell et al., 2009), it can also
assist with a more scientific approach to process improvements. Along the same lines, CPOE
helps with standardization and simplification of order sets and clinical guidelines (Payne, Hoey,
Nichol & Lovis, 2003), thereby reducing the likelihood of errors of omission.

CPOE allows for better incorporation of lean thinking in process improvements because
of the more effective and simpler visibility of patient information across the hospital, thereby
implementing a more systematic implementation of process improvements. CPOE can simplify
and clarify patient pathways (e.g., through order sets, codification of procedures, etc.), and can
provide a level of consistency in practice that can enhance situation awareness, can bias
workflow design towards an organizational perspective all of which can help to broaden the
scope of knowledge integration (Grant, 1996). Finally, CPOE can help with agility because it
allows for faster accumulation and reporting of changes in patient demands and allows for better
adaptation to demand changes. CPOE can expose problems (bottlenecks, mis-specifications and
process gaps) during the design (Campbell et al., 2009) so as to enable more responsive
processes. Therefore:

H3. The use of computerized provider order entry positively moderates the link
between (a) lean thinking and lean process initiatives, (b) organizational agility and
lean process initiatives and (c) lean process initiatives and time-based competitive
advantage.

Methodology

A cross-sectional self-administered internet survey was conducted. The sample frame consisted
of 671 hospital executives from 644 unique acute care facilities. 312 responses were received,
generating a response rate of 46.5% (312/671). After screening, two of the surveys were deleted
from the analysis database due to excessive missing values, leaving 310 responses in the sample.
Next, responses received from multiple raters from eight hospitals were averaged for each item
(McFadden, Henagan & Gowen, 2009). This resulted in a final sample for analysis of 302
hospitals. The characteristics of the final respondents and their acute care hospitals are described
in Table 3. The final sample of respondents contains over 50% holding the titles of Chief
Nursing Officer, VP of Patient Care Services, or Director of Case Management. The balance is
primarily comprised of CEOs, COOs, VPs of Medical Staff Affairs, VPs of Case Management,
Directors of Nursing, and Directors of Quality Initiatives. Psychometric measurement (survey)
instruments were developed to test the hypotheses posited following a three step process: 1) item
generation, 2) Q-sort pilot study testing, and 3) large-scale data analysis and instrument
validation (Churchill, 1979). The final survey items used in this study will be presented at the
conference.



Hypothesis testing procedures, results, and discussion

The theorized model contains mediation and moderation relationships. Structural Equation
Modeling (SEM) was utilized to test all of the hypothesized relationships. Moderation testing in
SEM involves the computation of interaction terms (Rossetti and Choi, 2008; Kroes and Ghosh,
2010; Liu et al., 2012). The Ping (1995) approach retains all individual measurement items and
corresponding latent constructs when analyzing the model in step two, using the summed single-
indicators for only the interactions variables. Given an interest in retaining the individual
measurement items in the model motivated the selection and application of the Ping (1995)
approach in this study. Given the inherent measurement challenges when analyzing interaction
variables containing overlapping roots (Marsh et al., 2004; Rossetti and Choi, 2008; Liu et al.,
2012), such as Operational Agility * CPOE, and Lean Thinking * CPOE in this study, the
interaction variables were correlated when analyzed in the step two model. Correlated models are
appropriate when variables are expected to be related as is the case herein (see Rabinovich et al.,
2003; Oke et al., 2008).

Results from these tests will be presented at the conference. In addition, we collected
archival Adjusted Length of Stay (ALOS) data for 215 hospitals identified in the sample. We
repeated the analysis after replacing the dependent variable with the new ALQOS variable. Initial
results replicate support for H1 and H2, and generally replicate the results for the technology
hypothesis (H3). Further analysis will be conducted and discussion provided at the POMS
conference. Limitations and potential extensions will also be discussed at the conference.
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