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Abstract:

Rapid advancements in information and communication technologies (ICT) combined with
improvements in socioeconomic standards of living have led to an increase in consumers’
demands for personal services in a variety of industries including healthcare. Despite the
tremendous potential of Health Information Technology (HIT), the healthcare industry lags
behind in the use of HIT to effectively deliver innovative services. In this study, we combine the
capabilities perspective and an adapted Capability-Quality-Performance (CQP) model to
investigate the roles service innovation and quality play in the relationship between a healthcare
provider’s IT-enabled capabilities and provider performance. We propose that IT-enabled
capabilities by themselves do not lead to improved healthcare provider performance. It is how
those capabilities are manipulated and utilized that determines the competitive advantage the
healthcare provider can gain over its competitors. The theory-based model was empirically tested
using a survey of 202 U.S. healthcare organizations. Results of exploratory hypotheses testing
showed that service innovation and quality play significant roles in mediating the relationship
between IT-enabled capabilities and healthcare provider performance.

Keywords: IT-enabled capabilities | Service innovation | Service quality | Healthcare provider
performance | Capabilities perspective

Article:
Introduction

Developments in information and communication technologies (ICT) combined with
improvements in socioeconomic standards of living have led to an increase in consumers’
demands for personal services in a variety of industries including healthcare (Barrett et al. 2015;
Kim et al. 2017; Mouttham et al. 2012; O’Connor and O’Reilly 2016). The term service reflects
the process of several entities working together to co-create value, rather than units of intangible
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goods (Vargo and Lusch 2008). A service involves applying resources for the benefit of others or
oneself (Lusch and Nambisan 2015). Service innovation is a technology-enabled, process-
oriented approach to creating value for the customer (Chew 2016). Service innovation in
healthcare, even though lagging behind other industries such as financial services, has been
growing at a steady pace (Barrett et al. 2015). The unprecedented rapid technology
improvements combined with a better understanding of consumer behavior have made it easier
for organizations to commercialize service innovations (Solaimani et al. 2015).

Most studies on service innovation and firm performance (Ordanini and Maglio 2009; Scherer et
al. 2015; Wang 2015, etc.) have been performed in non-healthcare settings. The healthcare
context offers unique opportunities and challenges. From a healthcare provider perspective,
specific opportunities include better organizational performance (Kilbridge and Classen 2008),
fewer medication errors (Berger and Kichak 2004), integration among physicians, hospitals, and
insurance companies (Agarwal et al. 2010), improved access to patient data for diagnoses
(PCAST 2010), and increased patient satisfaction (Venkatesh et al. 2011). From a patient
perspective, specific opportunities in the healthcare context include improved quality of care
(Ovretveit et al. 2007), greater patient safety (Bates and Gawande 2003), and increased
transparency between the patient and the provider (Agarwal et al. 2010). Despite such significant
potential benefits, there are several challenges faced by the healthcare industry including service
delivery, resource allocation issues, regulatory compliance requirements, and end-user
resistance. The healthcare industry lags in the use of IT-enabled capabilities to effectively deliver
innovative services (Menon et al. 2000). Service innovations in the administrative and clinical
domains have been slow to develop primarily due to insufficient allocation of information
resources (Jha et al. 2009; McAfee and Brynjolfsson 2008; Salge et al. 2015) and regulatory
reasons (Mukhopadhyay et al. 2011). Healthcare managers’ reluctance to use IT-enabled
innovations might be attributed to uncertain payoff expectations (Salge et al. 2015).
Nevertheless, there seems to be a pervasive need for digitally enabled services in healthcare (Rai
and Sambamurthy 2006).

Two major theoretical foundations have been applied by information systems (IS) researchers to
investigate service innovation. They are the service dominant logic (SDL) and the capabilities
perspective. SDL questions the traditional distinction between goods and services and argues that
goods are delivery mechanisms for the exchange of services (Bolton 2004; Lovelock and
Gummesson 2004; Lusch et al. 2007; Vargo and Lusch 2004). The capabilities perspective, on
the other hand, shows that firms can both create and sustain superior performance by combining
its resources in unique ways to develop capabilities (Kim et al. 2012), which are developed over
time (Pearlson and Saunders 2013). Critical to effective deployment of IT-enabled services to
improve healthcare provider performance are the underlying resources and IT-enabled
capabilities. Although the resource based view and the capabilities perspective have been widely
used in both strategic management (Helfat et al. 2007; Teece 2007) and IS (Banker et al. 2006;
Kim et al. 2015; Pavlou and El Sawy 2006; Sambamurthy et al. 2003), they have been sparingly
used to explore IT-enabled capabilities in healthcare (Singh et al. 2011; Teoh et al. 2012). We
combine the capabilities perspective with an adaptation of the Capability-Quality-Performance
(CQP) model by Palvia et al. (2010) to investigate the role of IT-enabled capabilities in
healthcare service innovation and healthcare provider performance.



Based on a review of the literature, we found limited examples of empirically validated
theoretical models that use the capabilities perspective to explain the role of service innovation
and quality on healthcare provider performance. Our research addresses this gap in literature by
first adapting the CQP model (Palvia et al. 2010) to the healthcare context and then by
empirically testing the model using a survey of healthcare organizations. The original CQP
model (Palvia et al. 2010) examined the relationships between capability, quality, and
organizational performance of offshore information systems vendors. We have adapted the
model to the healthcare context.

Thus the focus of this study is to explore how healthcare organizations can use IT-enabled
capabilities to innovate with services and to improve quality, thereby improving their
organizational performance. Specifically, this article addresses the following research
question: what roles do service innovation and quality play in the relationship between IT-
enabled capabilities and healthcare organization performance?

In the next section, we integrate various concepts from the literature and develop a theoretical
model to explore the role of IT-enabled capabilities in enabling service innovation and quality,
thereby enhancing the performance of healthcare organizations.

Theoretical Foundation

We use the CQP model (Palvia et al. 2010) and the capabilities perspective (Agarwal and
Selen 2009; Bhatt and Grover 2005; Grover and Kohli 2012; Tucker et al. 2007) as our
theoretical foundations to explore the mediating roles service innovation and quality play in the
relationship between healthcare provider capabilities and healthcare provider performance. We
will take a closer look at each of these theoretical foundations along with a review of sample
works from the IS literature that have used those perspectives.

The CQP Framework

Using the process perspective, Palvia et al. (2010) presented a theoretical framework and
empirically tested a three-level Capability—Quality—Performance (CQP) model to understand
outsourcing vendor outcomes and their antecedents. The process perspective provides a powerful
framework for conducting a systematic investigation of firm performance and outcomes. In a
process model, output or outcome variables are not directly related to input or independent
variables, but there are mediating process variables which signify a developmental progression
(McGrath 1964) and open the underlying “black box”. Payton et al. (2011) highlight the
importance of the process perspective in healthcare research. They identify two critical
challenges healthcare organizations face in managing their processes: “(1) integrating the
technical and organizational features of the processes and (2) identifying ways to change the
processes to better support organizational goals.” (Payton et al. 2011, p. iii). Thus effective
administrative and clinical process redesign enabled by IT can improve hospital performance
(Angst et al. 2011; Buntin et al. 2011; Devaraj et al. 2013).



The original CQP model developed by Palvia et al. (2010) is shown in Fig. 1. The model has
three levels: capability (Level 1), quality (Level 2), and performance (Level 3). A brief
description of each of the three levels in the original CQP model is presented next.
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Figure 1. The Capability-Quality-Performance (CQP) model (Source: Palvia et al. 2010)
Level 1 Variables: Capability

In the CQP framework, the first level is capabilities. Capabilities include the following
constructs: relationship management capability (RMC), contract management capability (CMC),
and IT management capability (IMC). Palvia et al. (2010) define relationship management
capability as the IS outsourcing vendor’s “ability to communicate and coordinate with the client”
(p. 236). Contract management capability is defined as the vendor’s “capability to prepare and
execute the contract and its relation with performance” (Palvia et al. 2010, p. 236). IT
management capability is the vendor’s “ability in areas related to computing facilities, software
development, quality management, and knowledge integration” (Palvia et al. 2010, p. 236).
These three capabilities are developed over time and can be combined in unique ways to attain
and sustain competitive advantage.

Level 2 Variables: Quality
Quality is the second level of the CQP framework. Quality includes the following constructs:

partnership quality (PQ), service quality (SQ), and deliverable quality (DQ). Palvia et al. (2010)
define partnership quality as the vendor’s “perceptions about the client’s trustworthiness and
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commitments” (p. 238). Service quality is related to the vendor’s “responsiveness, assurance,
reliability, and empathy” (Palvia et al. 2010, p. 239). Deliverable quality is “the extent to which
the vendor delivers tangible and intangible products within schedule, within budget, and within
the predefined error/quality level” (Palvia et al. 2010, p. 239). These quality variables are
mediators and represent a causal chain linking capabilities (Level 1) to performance (Level 3).

Level 3 Variables: Performance

The third level of the CQP model is performance. Performance related constructs in the model
include: operational performance (OP), strategic performance (SP), and satisfaction (SAT).
Palvia et al. (2010) define operational performance as the IS outsourcing vendor’s “efficiencies
and improvement in the utilization of IT resources, development of capabilities, and improved
management of various resources” (p. 237). Strategic performance is defined as the vendor’s
“market growth, market dominance, business value, and customer referrals” (Palvia et al. 2010,
p. 237). Satisfaction refers to satisfaction in the client-vendor exchange relationship. These three
performance variables are the dependent variables representing benefits to the focal firm as a
result of focusing on developing capabilities and refining process quality.

The Capabilities Perspective

The capabilities perspective is widely used as a theoretical lens in IS literature to study service
innovation. The Resource Based View (RBV) of the firm (Barney 1991, 2002; Wernerfelt 1984)
postulates that competitive advantage is derived from having resources that are unique and create
value in the marketplace (Medcof 2001). Resources are defined as “the available data,
technology, people, and processes within an organization to be used by the manager to perform
business processes and tasks” (Pearlson and Saunders 2013, p. 47). RBV has evolved into the
capabilities perspective. This theoretical lens links the performance of organizations to resources
and capabilities that are firm-specific, rare, and difficult to imitate, substitute or transfer.

Capabilities, which are firm-specific and developed over time, are derived from a firm’s
capability to combine resources in unique ways to both create and sustain superior firm
performance (Pearlson and Saunders 2013). Specific examples include: IT capability (Lu and
Ramamurthy 2011; Piccoli and Ives 2005; Rai et al. 2009, 2012), relationship management
capability (Grover and Kohli 2012; Palvia et al. 2010; Pearlson and Saunders 2013),
organizational learning capability (Bhatt and Grover 2005), and governance capability (Grover
and Kohli 2012). The capabilities perspective has been used in the IS literature to conceptualize
service innovation readiness (Yen et al. 2012), to investigate the impact of interfirm IT capability
and communications on co-creating relational value (Rai et al. 2012), to explore the role of IT
capability in organizational agility (Lu and Ramamurthy 2011), and to examine the impact of
collaboration on service innovation (Agarwal and Selen 2009).

Framework Used in this Study
We combine the Capability-Quality-Performance (CQP) and the capabilities perspective model

to investigate the roles service innovation and quality play in the relationship between IT-
enabled capabilities and healthcare provider performance. Prior to discussing how we adapted



the CQP model to our study, an explanation of why we combined the CQP model and the
capabilities perspective is in order. Payton et al. (2011) state that healthcare organizations face a
key challenge in understanding the processes through which capabilities lead to organizational
performance. The CQP model helps address this challenge by explaining the processes by which
capabilities lead to organizational performance. The CQP model not only helps identify specific
service provider capabilities which serve as significant predictors of intermediate quality
measures, but also shows how those quality measures mediate the relationships between
capabilities and organizational performance. Our rationale for using the capabilities perspective
as opposed to other theoretical perspectives such as service dominant logic (SDL) is as follows.
SDL is a framework in which a services ecosystem is created where different actors can
participate in order to co-create value (Lusch and Nambisan 2015). The healthcare industry lags
behind other industries when it comes to service innovations (Barrett et al. 2015). Furthermore,
the current state of service innovations in the healthcare industry is that those innovations are a
direct result of conscious efforts by healthcare providers to invest in developing their
capabilities. The healthcare sector has not yet reached a point where patients can participate as
equal actors in a services ecosystem to co-create value with healthcare providers. Hence, we
believe that the capabilities perspective is better suited to our study compared to SDL. While the
capabilities perspective does a good job of explaining which capabilities can lead to superior
organizational performance, it does not explain how those capabilities lead to improved
performance. Thus, we use the capabilities perspective to adapt the CQP model to the healthcare
context.

The CQP Model Adaptation

Our research uses the CQP framework and adapts it to the healthcare context by focusing on
context-specific capabilities and incorporating the service innovation construct. The changes
made to each level in the CQP model are presented next.

Changes Made to Level I Variables: IT-Enabled Capabilities

The first level variables in the adapted CQP model refer to IT-enabled capabilities of the
healthcare provider. Capabilities, which are firm-specific and developed over time, are derived
from a firm’s ability to combine resources in unique ways to both create and sustain superior
firm performance.

Based on the literature, we added service innovation capability to the capabilities construct. The
capability of healthcare organizations to offer innovative services to their patients depends on the
potential of the organization to explore new innovations and exploit existing innovations
(Wheeler 2002). We refer to this as service innovation capability. Service innovation

capability is the “organization’s capability to reconfigure its products, services, sales channels,
supply chain, etc. in a timely manner, or more simply, its ability to get the change done”
(Wheeler 2002, p. 133). Contract management capability was dropped from our model as no
explicit individual-level service contracts are maintained between the healthcare organizations
and their patients. We retained IT management capability from the original model. Palvia et al.
(2010) define IT management capability as the “ability in areas related to computing facilities,
software development, quality management, and knowledge integration” (p. 236). In the



healthcare context, it is defined as the organization’s capability in areas related to computer
hardware, information systems, network infrastructure, and IT services support. We also retained
relationship management capability from the original model. Relationship management
capability is the capability of a firm to develop and nurture a relationship with the client (Palvia
et al. 2010). In the present context, it is the healthcare provider’s capability to communicate and
coordinate with the patient. Thus, IT-enabled capabilities in the adapted CQP model

include service innovation capability, IT management capability, and relationship management
capability.

Changes Made to Level Il Variables: Service Innovation

With the increased role of service innovation (Barrett and Davidson 2008; Spohrer and

Riecken 2006) enabled by technology, service innovation was added as a new construct to level
IT of the CQP model. Service innovation is defined as service offerings and processes that are
intended to create value for service stakeholders and that are new to the organization and/or new
to the market (customers) (Thakur and Hale 2012). Avlonitis et al. (2001) found six distinct
types of service innovations using a degree of innovativeness continuum to characterize each
type of innovation. “At the most innovative extreme of the continuum we find the new-to-the-
market services followed by new-to-the-company services, new delivery processes, service
modifications, service line extensions, while at the least innovative end service repositionings are
placed” (Avlonitis et al. 2001, p. 324). Service innovation captures the healthcare organization’s
use of IT to come up with new services (Jansen et al. 2006).

Changes Made to Level Il Variables: Quality

In level II quality constructs, system quality was added since it is one of the major dimensions of
IS success (DeLone and McLean 1992). The healthcare industry lags behind other industries,
such as the automobile industry, in terms of quality improvements (Nembhard et al. 2009).
Improved system quality can help bridge this gap. Healthcare organizations use information
systems such as patient portals to deliver services to patients. From a patient’s perspective, the
quality of the service is often synonymous with the quality of the system that delivers the service
along with the quality of the information that the system delivers. System quality describes
“characteristics of the information system itself which produces the information” (DeLone and
McLean 1992, p. 62) and includes such attributes as reliability, response time, security features,
flexibility, and ease of use. Deliverable quality was dropped since in the context of service-based
healthcare providers, the essence of this variable is already captured by service quality and
partnership quality. We retained service quality and partnership quality from the original CQP
model. Service quality refers to intangible and process activities involving the patient, including
interpersonal factors such as reliability, responsiveness, assurance, and empathy. It is a
subjective assessment of the customer interaction with the service provider and how well the
service needs have been met (Dabholkar et al. 2000; Parasuraman et al. 1985, 1988). Partnership
quality refers to integrative and cooperative behavior between the healthcare organization and
the patient, including factors such as trust, mutual understanding and commitment (Grover et

al. 1996; Lee and Kim 1999; Swar et al. 2012).While the original CQP model focused on service
quality only from an interpersonal point of view (assurance, empathy, reliability, responsiveness
etc.), our research model adapts the model to study service quality from an IS success point of



view by incorporating the system quality dimension. Thus, in the adapted CQP model, quality is
made up of three dimensions, namely service quality, system quality, and partnership quality.

Changes Made to Level III Variables: Performance

In terms of level III performance variables, we retained operational performance and strategic
performance from the original CQP model. Operational performance includes efficiencies,
utilization of IT resources, development of capabilities, and management of resources (Grover et
al. 1996; Lee and Kim 1999). Strategic performance includes market growth, market dominance,
business value, and customer referrals (Palvia et al. 2010). We dropped the satisfaction
performance measure from our adapted model since our data collection efforts were focused on
healthcare providers as opposed to patients who are consumers of the service innovations. Thus,
in the adapted CQP model, organizational performance comprises two dimensions,

namely operational performance and strategic performance.

Proposed Relationships and Hypotheses Development

The proposed relationship between the above constructs is that first the capabilities lead to
service innovation and improved quality. We further hypothesize that these intermediate
variables in turn lead to improved organizational performance. The link between capability and
performance has been studied extensively and well established in the IS and strategic
management literature (e.g., Bhatt and Grover 2005; Palvia et al. 2010; Ray et al. 2004). Our
model provides an unfolding of this relationship to its constituent process elements.

Relationship Between IT-Enabled Capabilities and Service Innovation

Based on their CQP model, Palvia et al. (2010) suggest that firms seeking superior organizational
performance should constantly seek innovation without relying on the status quo. In this paper,
we argue that three IT-enabled capabilities serve as critical predictors of service innovation in the
healthcare industry. The three IT-enabled capabilities in our research model are service
innovation capability, IT management capability, and relationship management capability.
Service innovation capability is in many ways IT-enabled, since achieving service innovation for
growth assumes that “an organization has vetted (information) technologies, matched them with
economic opportunities, selected strategic options for execution, and committed to reconfiguring
its organizational resources” (Wheeler 2002, p. 133). Wheeler (2002) adds that healthcare
organizations which have the potential to develop capabilities designed to both explore and
exploit innovations are more successful in terms of being able to deliver innovative services to
their patients. Contemporary service organizations use higher-order capabilities such as customer
engagement, collaborative agility, entrepreneurial alertness, and collaborative innovative
capacity not only to explore new opportunities, but also to help anticipate threats from competing
service innovations from competitors (Agarwal and Selen 2009). Service innovation capabilities

of employees are significant predicators of organizational innovation performance (Tan et al.
2013).

In their CQP model, Palvia et al. (2010) define IT management capabilities in terms of the
service provider’s “ability in areas related to computing facilities, software development, quality



management, and knowledge integration” (p. 236). IT management capability is critical to
“envisioning creative IT solutions to business problems” (Pearlson and Saunders 2013, p. 49).
Firms that have superior IT management capability can better understand business priorities,
business opportunities, and needs for strategic exploitation of IT in order to promote IT-enabled
business innovations (Chen and Wu 2011). IT management capability allows a firm to integrate
knowledge and this integrated knowledge is critical to the firm’s ability to introduce new
innovations to obtain competitive advantage (Kim et al. 2012).

In their CQP model, Palvia et al. (2010) define relationship management capabilities in terms of
the service provider’s “ability to communicate and coordinate with the client” (p. 236). Firms
which have superior communication and collaboration capabilities have the capability to come
up with better service innovations for their clients since end-user participation has been
identified as a key strategy in overcoming end-user resistance (Tavassoli and Toland 2008). For
service innovations to be effective, it is important to understand not only the underlying work
systems, but also the organizational relationships and how to support them (Orlikowski and
Scott 2015). Service providers “who have created favorable impressions can attempt to capitalize
on ongoing relationships by allocating more effort to convincing their existing customers to try
the new services” (Bharadwaj et al. 1993, p. 90). In today’s technology-rich environment, the
relationship management capability can be enhanced by using IT resources, since
communication and coordination place a heavy emphasis on the firm’s information systems
capabilities due to increased information processing requirements (Krishnan and Ulrich 2001;
Nambisan 2003). Dynamic relational capabilities have been shown to affect components of
service innovation (Kim et al. 2015). Based on the above arguments, we hypothesize the
following:

H1: A healthcare service provider’s IT-enabled capabilities are positively related to the
provider’s service innovations.

Relationship Between IT-Enabled Capabilities and Quality

In the CQP model, Palvia et al. (2010) not only found support for the capability-quality linkage,
but also break down the capability construct and quality construct into specific components.
Their capability construct included IT management capability and relationship management
capability, and their quality construct included service quality and partnership quality (Palvia et
al. 2010). The U.S. healthcare system is “plagued with quality problems” (Nembhard et al. 2009,
p.24). According to the 2007 Agency for Healthcare Research and Quality Report, the annual
increase in quality from 2000 to 2007 has been a paltry 1.5% (AHRQ 2007). Nembhard et al.
(2009) draw on management research to study why improving the quality of care is so difficult to
do despite the proliferation of evidence-based medicine and quality-improving service
innovations. They found that healthcare organizations’ inconsistent or improper use of
innovations is the primary cause of failure in improving the quality of care. The healthcare sector
can effectively use IT for quality improvement (Agarwal et al. 2010; Fichman et al. 2011).
Plugge et al. (2013) state that “continuous delivery of high quality services over time, has been a
recurring problem that occurs due to do a lack of capabilities of IT providers and/or the way in
that they are organized” (p. 275). IT management capability provides direct inputs into
development of a service and hence has a direct impact on service quality (Palvia et al. 2010).



Palvia et al. (2010) state that relationship management capability potentially impacts multiple
aspects of quality. The above arguments lead us to the following hypothesis:

H2: A healthcare service provider’s IT-enabled capabilities are positively related to the
provider’s quality.

Relationship Between Service Innovation and Organizational Performance

In their CQP model, Palvia et al. (2010) state that firms seeking to improve their organizational
performance should constantly seek innovation. Service innovations are closely linked to
business strategy and hence have been shown to increase firm performance (Chew 2016).
Organizational performance can be measured by “innovation in the actions promoted by the
organization in public service delivery” (Tonelli et al. 2017, p. 600). IT-enabled service
innovations may be “fundamental drivers of organizational transformation for successful
business outcomes” (Chen 2012, p.142). Jansen et al. (2006) found that the relationship between
service innovation and organizational performance is moderated by environmental factors such
as dynamism and competitiveness. They classify innovations into two types: exploratory
innovation and exploitative innovation; both are captured in our study.

In the context of healthcare, service innovation is defined as “adoption of those best-
demonstrated practices that have been proven to be successful and implementation of those
practices while ensuring the safety and best outcomes for patients and whose adoption might also
affect the performance of the organization” (Thakur et al. 2012, p. 564). Healthcare innovation
refers to those changes “that help healthcare practitioners focus on the patient by helping
healthcare professionals work smarter, faster, better and more cost effectively” (Thakur et

al. 2012, p.564). HIT service innovations such as computerized physician order entry (CPOE)
(Davidson and Chismar 2007), electronic health records (EHRs) (Hanseth et al. 2006),
telemedicine (Cho and Mathiassen 2007), and application of bar coding for medication
administration can improve care delivery and increase efficiency (American Hospital
Association 2011). Based on these arguments, we developed the hypothesis that follows:

H3: A healthcare service provider’s service innovations are positively related to the
provider’s organizational performance.

Relationship Between Quality and Organizational Performance

In the CQP model, Palvia et al. (2010) not only found support for the quality-performance
linkage, but also break down the quality construct and performance construct into specific
components. Their quality construct included service quality and partnership quality, and their
performance construct included strategic performance and operational performance (Palvia et
al. 2010). While quality has been shown to have an important effect on firm performance (Gu
and Jung 2013), healthcare lags behind other industries in quality improvements, such as the
automobile industry where there is a constant focus on quality improvements year after year
(J.D. Power and Associates 2007). Firms seeking to improve their organizational performance
and hence increase their value using IS should “do more than just merely invest in IS but also
focus on the improvements of IS processes and qualities in their organizations” (Gu and



Jung 2013, p.88). Quality is composed of aspects related to IS use, such as service quality and
system quality (Chang and King 2005; DeLone and McLean 2003), and aspects related to the
relationship management, such as partnership quality (Grover et al. 1996; Lee 2001). Service
quality impacts strategic and economic factors which mirror a firm’s operational performance
(Palvia et al. 2010). Cenfetelli et al. (2008) has established that service quality leads to improved
organizational performance. System quality has been shown to impact organizational
performance through satisfaction (DeLone and McLean 2003). Partnership quality can help
improve operational performance metrics such as reducing cost due to repeated interactions (Goo
et al. 2007) and can help improve strategic performance metrics such as market growth due to
activities such as client referrals (Palvia et al. 2010). Palvia et al. (2010) state that superior
partnership quality leads to better operational performance due to a reduction in ex post costs
such as “monitoring/enforcement costs, adaptation costs, bonding costs, and dissolution costs”
(p. 242). Given the above arguments, we propose the following hypothesis:

H4: A healthcare service provider’s quality is positively related to the provider’s
organizational performance.

The above four hypotheses (H1, H2, H3, and H4) are broad and hence the major hypotheses; a
detailed exploration can be conducted by expanding each major hypothesis into sub-parts. For
example, H2 will have 9 sub-parts where each construct within IT-enabled capability is related
with each construct within Quality. In total, there are 20 sub-hypotheses. A list of all sub-
hypotheses in the research model is presented in Table 1.

Table 1. Sub-hypotheses in the research model

Hypothesis # Hypothesis

Hla A healthcare service provider’s service innovation capabilities are positively related to the
provider’s service innovations.

H1b A healthcare service provider’s IT management capabilities are positively related to the provider’s
service innovations.

Hlc A healthcare service provider’s relationship management capabilities are positively related to the
provider’s service innovations.

H2al A healthcare service provider’s service innovation capabilities are positively related to the
provider’s service quality.

H2a2 A healthcare service provider’s service innovation capabilities are positively related to the
provider’s system quality.

H2a3 A healthcare service provider’s service innovation capabilities are positively related to the
provider’s partnership quality.

H2b1 A healthcare service provider’s IT management capabilities are positively related to the provider’s
service quality.

H2b2 A healthcare service provider’s IT management capabilities are positively related to the provider’s
system quality.

H2b3 A healthcare service provider’s IT management capabilities are positively related to the provider’s
partnership quality.

H2cl A healthcare service provider’s relationship management capabilities are positively related to the
provider’s service quality.

H2c2 A healthcare service provider’s relationship management capabilities are positively related to the
provider’s system quality.

H2c3 A healthcare service provider’s relationship management capabilities are positively related to the

provider’s partnership quality.




Hypothesis # Hypothesis

H3a A healthcare service provider’s service innovations are positively related to the provider’s strategic
performance.

H3b A healthcare service provider’s service innovations are positively related to the provider’s
operational performance.

H4al A healthcare service provider’s service quality is positively related to the provider’s strategic
performance.

H4a2 A healthcare service provider’s service quality is positively related to the provider’s operational
performance.

H4b1 A healthcare service provider’s system quality is positively related to the provider’s strategic
performance.

H4b2 A healthcare service provider’s system quality is positively related to the provider’s operational
performance.

H4cl A healthcare service provider’s partnership quality is positively related to the provider’s strategic
performance.

H4c2 A healthcare service provider’s partnership quality is positively related to the provider’s

operational performance.

As shown in Table 1, there are a total of 20 sub-hypotheses. We looked at the literature to find
which sub-hypotheses among the twenty were justifiable. In general, the literature did not
provide much direction. In most cases, literature or theoretical arguments were non-existent (or
there was mixed evidence). We found some isolated examples of support for the following sub-
hypotheses presented in Table 1: H2al (Nembhard et al. 2009), H2b1 (Plugge et al. 2013), H2b3
(Li and Lin 2006), H2b4 (Li and Lin 2006). Rather than rely on these isolated cases and for the
sake of comprehensiveness, we decided to examine all twenty relationships presented in Table 1.
In a sense, in the absence of much theory, we will be building theory from our data.

The proposed research model and the main hypotheses are shown in Fig. 2. We propose that
service innovation and quality mediate the relationship between IT-enabled capability and
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Figure 2. Research model and hypotheses

Methodology
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The survey research methodology was employed to test the proposed relationships in our
research model. Survey methodology consistently ranks as one of the top methodology choices
for Management Information Systems (MIS) researchers (Palvia et al. 2004). Surveys are an
appropriate methodology since they use a quantitative data collection approach to “bring breadth
to a study by helping researchers gather data about different aspects of a phenomenon from many
participants” (Venkatesh et al. 2013, p. 25). The unit of analysis is the healthcare organization.
The unit of data collection is the individual, i.e., a senior IS/IT executive in the healthcare
organization. Senior IS/IT executives are taking on a more strategic role within their
organizations as evidenced by more and more CIOs reporting directly to the CEO (Pearlson et
al. 2016). Thus, they are suitable key informants for answering questions related to IT-enabled
capabilities, service innovations, quality, and organizational performance.

The first step of the research process involved reviewing the extant literature and coming up with
multi-item measures for the variables in the research model. In the instrument design, existing
validated scales were used wherever possible and were adapted for the healthcare context. After
the preliminary instrument was prepared, it was followed by a pre-test, a pilot test, and then the
full study. The instrument was pre-tested by researchers who work at the corresponding author’s
university. Pre-test procedures included making the instrument available online, identifying six
researchers for the pre-test, contacting them by email, collecting pre-test data, and analyzing pre-
test data to refine the measures. The goal of the pre-test was to ensure that the questions in the
instrument were easy to understand and were not misleading or biased in any way. Minor
changes were made as a result. The objective of the pilot test was to refine the measures using a
field-based validation of the instrument. Eight CIOs of healthcare organizations serving on the
advisory board of the local research center were invited to fill the online survey. Only minor
changes were made to the instrument based on their feedback.

The full study procedures included identifying the target sample, sending emails to the subjects
in the sample, collecting data, and analyzing the data for further instrument refinement as well as
for hypotheses testing. The Healthcare Information and Management Systems Society (HIMSS)
Analytics database of healthcare executives sponsored by the Dorenfest Institute was used for
data collection. A $10 Barnes and Noble gift certificate was offered as an incentive to get senior
healthcare executives to participate in the survey. Using the HIMSS Analytics database, we
surveyed a national sample of IT decision makers within healthcare organizations. In total, 4097
email requests were sent and 202 completed responses were received. Low response rates are
endemic to healthcare IT research (Hikmet and Chen 2003); therefore tests were conducted for
response bias (as reported later). In any case, the sample size is comparable to other such
surveys. For example, the Frost and Sullivan 2010 U.S. Healthcare CIO survey solicited
responses from the CIOs and top IT management professionals representing 100 healthcare
organizations across the U.S. (Frost and Sullivan 2010). Similarly, the College of Health
Information Management Executives (CHIME) 2010 survey received participation from 191
CIOs of healthcare organizations (CHIME 2010). The Health Data Management 2008 CIO
survey attracted 90 participants (Health Data Management 2008).

Measures



The complete list of measurement items for each construct along with an explanation of the
constructs, the literature the constructs are based on, and the sources of the measurement items is
shown in Appendix Table 12.

Analysis and Results

The questionnaires were reviewed for completeness and consistency. This resulted in an
effective sample size of 202 complete responses representing different healthcare organizations.

Sample Response Bias

The first step in the data analysis is to check for sample response bias. A commonly used method
is to compare the characteristics of the early respondents with those of late respondents. The
sample was divided into two groups of early and late respondents based on the time each
response was completed. Their comparison is shown in Table 2. The respondent characteristics
are very similar for both early and late respondents and there are no significant differences
between the two groups. Thus response bias is not a significant issue that could confound our
results.

Table 2. Sample response bias — comparing early and late respondents

Demographic Group Mean t-value Sig (2-tailed)

Healthcare Experience Early 20.61 0.40 0.6875
Late 20.01

IT experience Early 11.01 -0.43 0.6661
Late 11.76

Healthcare organization size Early 2253 0.35 0.7291
Late 2052

Healthcare organization age Early 69.89 0.91 0.3641
Late 64.87

Healthcare organization location Early 1.59 -1.12 0.2647
Late 1.67

Healthcare organization type Early 3.87 —-1.60 0.1114
Late 4.05

Table 3. Respondents by job title

Job title

CxO 34%
Director/VP of IT/IS/HIM 34%
Senior Healthcare Manager/Administrator 17%
Senior IT/IS Manager 9%
Other 6%
Demographics

As shown in Table 3, the respondents represent senior IS management in healthcare
organizations. They have significant healthcare experience (median of 20 years) as well as much
IT experience (median of 10 years). The sample represents different types of healthcare




organizations nationwide (Table 4) and include community, for-profit, university and
government hospitals. Generally these are large and established organizations with the median
number of employees being 1004 and the median age of the organization being 59 years old.

Table 4. Type of healthcare organization

Type of healthcare organization

Community/Not-for-Profit 80%
For profit 10%
University 6%
Government 4%

Instrument Validation

The first step in instrument validation was to estimate the initial reliability for the instrument.
This is a two-step process where the reliability is estimated for the whole instrument as well as
for each construct. A reliability score of 0.8 or above is considered good for confirmatory
purposes (Doll and Torkzadeh 1988; Straub 1989). These are shown in Table 5. The initial
reliabilities of five constructs in our research model satisfy the suggested cutoff requirement of
0.8. Five other constructs in our research model have reliability values slightly lower than the
cutoff value.

Table 5. Initial construct reliabilities

Initial construct reliabilities

Construct Number of items Cronbach’s o (Standardized)
Service innovation capability 5 0.787
IT management capability 3 0.737
Relationship management capability 3 0.779
Service innovation 6 0.871
Service quality 6 0.785
System quality 5 0.812
Partnership quality 4 0.823
Strategic performance 3 0.724
Operational performance 4 0.904
Entire instrument 39 0.969

In the next stage of instrument validation, item-to-corrected total correlations were estimated at
the construct level. Doll and Torkzadeh (1988) suggest using 0.5 as the cutoff for item-to-
corrected total correlations. Using this criterion, five items were eliminated (IMC1, RMCI1, SQ?2,
SQ4, and SYSQI1 — please see Appendix Table 12 for a list of dropped items).

Confirmatory factor analysis was performed next. The factor loadings for each item are
presented in Table 6. All item loadings are greater than 0.60 as recommended by Hair et al.
(1998, 2010). Thus the items are representative of their respective constructs.

Next, the construct validities are assessed using convergent and discriminant validities. Each
factor loading (Table 6) is above 0.50 and the AVE of each construct (Table 7) is above 0.50, as
suggested by Fornell and Larcker (1981). Therefore convergent validity is established.



Table 6. Confirmatory factor loadings

Construct Item Factor loadings
Service innovation capability SIC1 0.629
SIC2 0.751
SIC3 0.736
SIC4 0.757
SICS 0.792
IT management capability IMC2 0.788
IMC3 0.819
Relationship management capability RMC2 0.860
RMC3 0.847
Service innovation SI1 0.659
SI12 0.777
SI3 0.775
S14 0.827
SIS 0.793
S16 0.840
Service quality SQl 0.773
SQ3 0.888
SQ5 0.625
SQ6 0.754
System quality SYSQ2 0.855
SYSQ3 0.728
SYSQ4 0.810
SYSQ5 0.783
Partnership quality PQ1 0.742
PQ2 0.900
PQ3 0.773
PQ4 0.816
Strategic performance SP1 0.857
SP2 0.876
SP3 0.671
Operational performance OP1 0.847
oP2 0.904
OP3 0.867
OP4 0.814

Table 7. Average Variance Extracted (AVE)

Construct AVE
SIC 0.677
ITMC 0.801
RMC 0.730
SI 0.730
SQ 0.586
SYSQ 0.675
PQ 0.641
SP 0.752

OP 0.714




For discriminant validity, Fornell and Larcker (1981) suggest that the SAVE (square root of
AVE) should be greater than the correlations between each construct and all other constructs.
The correlation matrix (Table 8) indicates that this is true for all constructs except in four out of
the total seventy-two comparisons between the correlations and the SAVE. In order to explain
this discrepancy, we sought guidance from extant literature on the inherent difficulties associated
with assessing discriminant validity (Campbell and Fiske 1959; Straub 1989) and literature that
describes the limitations of the Fornell-Larcker criterion to assess discriminant validity (Henseler
et al. 2015). Campbell and Fiske (1959) state that complete discriminant validity “is not easily
achieved” (p. 103). Straub (1989) states that “interpretations of aberrations such as these can be
difficult” (p.159) and adds that ““it is well known that high but spurious correlations will occur by
chance alone in large matrices” (p.159). Henseler et al. (2015) state that the Fornell-Larcker
criterion to assess discriminant validity is not without its limitations. Variance-based SEM
methods tend to overestimate indicator loadings due to the use of composites of which the
indicator is a part and due to the fact that the composite also includes each indicator’s error
variance further compounding the inflation in indicator loadings (Henseler et al. 2015). These
reasons help explain the small number of violations in the matrix in Table 8.

Table 8. Correlation matrix

ITMC  OP PQ RMC  SI SIC SP SQ SYSQ
ITMC  0.895

oP 0.749  0.845

PQ 0.491 0.590  0.801

RMC 0.465 0.624 0714  0.854

SI 0.668 0.780  0.727 0.651 0.854

SIC 0.645 0.800  0.641 0.658 0.875 0.823

SP 0.665 0.813 0.663 0.611 0.868 0.819  0.867

SQ 0620 0706 0706  0.666  0.580  0.582 0.603 0.766

SYSQ 0776  0.715 0.501 0519  0.662 0739  0.654 0669  0.821

The final step in instrument validation is to assess final reliabilities. Table 9 presents the
composite reliabilities for each construct in the research model. Composite reliability is a better
measure of internal consistency than Cronbach’s alpha (Werts et al. 1974). The composite
reliability for each construct is well above 0.70, as suggested by Nunnally and Bernstein (1978).
Hence the instrument is considered reliable.

Table 9. Composite reliabilities

Construct Composite reliability
SIC 0.913
ITMC 0.890
RMC 0.844
ST 0.942
SQ 0.847
SYSQ 0.892
PQ 0.877
SP 0.901
OP 0.925




Hypotheses Testing

Hypotheses testing was conducted using SmartPLS - Version 3.2.7. Results from testing the
research model are shown in Fig. 3. The statistics shown on the paths in Fig. 3 are the t-values
for the beta coefficients.
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Figure 3. Results of hypotheses testing
For clarity, only the supported sub-hypotheses are included in Fig. 3. Nine of the twenty sub-
hypotheses are supported at the 0.05 level of significance. These supported relationships are

summarized in Table 10.

Table 10. Results of hypotheses testing

Hypothesis # Hypothesis Supported
(Yes/No)

Hla A healthcare service provider’s service innovation capabilities are positively Yes
related to the provider’s service innovations.

Hl1b A healthcare service provider’s IT management capabilities are positively related No
to the provider’s service innovations.

Hlc A healthcare service provider’s relationship management capabilities are No
positively related to the provider’s service innovations.

H2al A healthcare service provider’s service innovation capabilities are positively No
related to the provider’s service quality.

H2a2 A healthcare service provider’s service innovation capabilities are positively Yes
related to the provider’s system quality.

H2a3 A healthcare service provider’s service innovation capabilities are positively No
related to the provider’s partnership quality.

H2b1 A healthcare service provider’s IT management capabilities are positively related Yes
to the provider’s service quality.

H2b2 A healthcare service provider’s IT management capabilities are positively related Yes

to the provider’s system quality.
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Hypothesis # Hypothesis Supported

(Yes/No)

H2b3 A healthcare service provider’s IT management capabilities are positively related No
to the provider’s partnership quality.

H2cl A healthcare service provider’s relationship management capabilities are Yes
positively related to the provider’s service quality.

H2c2 A healthcare service provider’s relationship management capabilities are No
positively related to the provider’s system quality.

H2c3 A healthcare service provider’s relationship management capabilities are Yes
positively related to the provider’s partnership quality.

H3a A healthcare service provider’s service innovations are positively related to the ~ Yes
provider’s strategic performance.

H3b A healthcare service provider’s service innovations are positively related to the ~ Yes
provider’s operational performance.

H4al A healthcare service provider’s service quality is positively related to the No
provider’s strategic performance.

H4a2 A healthcare service provider’s service quality is positively related to the Yes
provider’s operational performance.

H4b1 A healthcare service provider’s system quality is positively related to the No
provider’s strategic performance.

H4b2 A healthcare service provider’s system quality is positively related to the No
provider’s operational performance.

H4cl A healthcare service provider’s partnership quality is positively related to the No
provider’s strategic performance.

H4c2 A healthcare service provider’s partnership quality is positively related to the No

provider’s operational performance.

The R-Square values for the dependent constructs are provided in Table 11. The R-square values
for the two dependent constructs namely strategic performance and operational performance are
0.77 and 0.74 respectively. Thus our model is effective in explaining much of the variance in the
dependent variables.

Table 11. R-Square values for full model

Construct R-Square
Service Innovation 0.79
Service Quality 0.57
System Quality 0.70
Partnership Quality 0.57
Strategic Performance 0.77
Operational Performance 0.74

Control Variables

In order to test the robustness of the relationships, the following control variables were added to
the model: size of the healthcare organization (number of employees), status of the healthcare
organization (profit/not-for-profit), location of the healthcare organization (urban/rural),
healthcare management experience of the respondent, and IT experience of the respondent.
While the results are not included here due to space considerations, none of them significantly
affected the path coefficients, thus providing further credibility to our results.



Discussion

In this study, we conducted an exploratory investigation into the roles service innovation and
quality play in mediating the relationships between a healthcare service provider’s IT-enabled
capabilities and firm performance. In hypothesis H1, we proposed that a healthcare service
provider’s IT-enabled capabilities are positively related to the provider’s service innovations.
Hypothesis H1 was subdivided into three sub-hypotheses for each of the following IT-enabled
capabilities: service innovation capability, IT management capability, relationship management
capability and their relationships to service innovation. Results of hypotheses testing provided
strong support for the relationship between service innovation capability and service innovation.
This suggests that healthcare organizations that have in-house IT-enabled service innovation
capabilities are able to effectively respond to patients’ needs for new services. We did not find
support for the relationships between I'T management capability and service innovation, and
between relationship management capability and service innovation. One possible explanation
for the lack of a relationship between IT management capability and service innovation is that
most healthcare organizations do not consider IT management as one of their core competencies
and typically rely on outsourced IT services for IT management. Based on prior literature (e.g.,
Bharadwaj et al. 1993; Orlikowski and Scott 2015), we expected a significant positive
relationship between relationship management capability and service innovation. However, this
relationship was not supported. One possible explanation for the lack of significance could be
that in the healthcare context, service innovations are more likely than not, a result of healthcare
providers’ investments in capability development. The healthcare sector has not yet reached
service maturity where patients can develop relationships and participate as equal actors in the
service ecosystem to co-create service innovation and value with healthcare providers.

Hypothesis H2 and its nine sub-hypotheses were associated with the relationships between the
three IT enabled capabilities (service innovation capability, IT management capability,
relationship management capability), and the three quality dimensions (service quality, system
quality, and partnership quality). Only selected paths were found to be significant. Support was
found for the relationships between service innovation capability and system quality, between IT
management capability and service quality, between IT management capability and system
quality, between relationship management capability and service quality, and between
relationship management capability and partnership quality. The important point to note is that
not every capability is useful in improving every service dimension. For example, service
innovation capability influences actual innovation, which is not surprising, but it seems to have
no influence on aspects of service quality and partnership quality. Given the rapid
consumerization of IT-enabled healthcare service innovations such as healthcare apps for
smartphones, it is not surprising that the relationship between service innovation capability and
system quality was significant. While IT management capability did have a significant impact on
service quality and system quality, it did not have impact partnership quality. This could possibly
be explained by the fact that partnership quality relies on the ability to communicate and studies
have shown that the healthcare industry lags behind other industries such as financial services in
its use of information and communication technologies (Barrett et al. 2015). Relationship
management capability is helpful in several quality aspects, but seems to have no bearing on
system quality. Thus healthcare organizations may selectively build capabilities based on their
desired quality attributes.



In hypothesis H3, we proposed that a healthcare service provider’s service innovations are
positively related to the provider’s organizational performance. This hypothesis was subdivided
into two, one for each organizational performance dimension (strategic performance and
operational performance). We found strong support for the relationship between service
innovation and both dimensions of organizational performance. Thus, both sub-hypotheses of H3
were supported. This finding is in line with prior work by Jansen et al. (2006), who found that
service innovation leads to improved organizational performance in dynamic and competitive
environments. Thus service innovation plays a very important role in healthcare organizations,
affecting both operational and strategic performance. It is worth emphasizing that this was a new
construct added to the CQP model; its inclusion has turned out to be an important theoretical
contribution of our study.

Hypothesis H4 and its six sub-hypotheses were associated with the relationships between the
three quality dimensions (service quality, system quality, and partnership quality) and the two
organizational performance variables (strategic performance and operational performance). Of
all the sub-hypotheses, only the relationship between service quality and operational
performance was supported. This finding is in line with prior research (Cenfetelli et al. 2008)
which established that service quality leads to improved organization performance. There are
several possible explanations. One possible reason is that in the healthcare context, service
quality refers to the healthcare service provider’s “responsiveness, assurance, reliability, and
empathy” (Palvia et al. 2010, p. 239) it offers to its patients and all of those dimensions of
service quality are related to the operational day-to-day performance goals of the healthcare
service provider. Given that prior research found support for the relationship between system
quality and organizational performance (DeLone and McLean 2003), and between partnership
quality and operational performance (Goo et al. 2007; Palvia et al. 2010), we were surprised by
the lack of support for these relationships. An explanation may be that service quality includes
some aspects of system quality and partnership quality. Thus system quality and partnership
quality may be secondary or complementary to service quality. An important lesson from these
results is that “context matters”. Most such studies have been performed in non-healthcare
settings. The healthcare setting is both novel and unique; it offers its own challenges in the
application of traditional concepts from other contexts. For example, while we included
partnership quality as an intermediate construct, the construct may be inappropriate in the
patient-provider relationship (Bell et al. 2002) as the patient is largely dependent on and
subservient to the provider. Summarizing, as per our evidence in the healthcare context, service
innovation impacts both operational and strategic performance while service quality is the only
quality variable that impacts operational performance.

Implications for Research

Our research contributes to the extant literature in the following ways: (i) it analyzes the dynamic
relationship between healthcare provider’s capabilities and performance for the benefit of both
theory development and decision-making perspectives; (ii) it adapts the CQP model, which is
grounded in literature and theory, to the healthcare context in order to examine the relationships
between healthcare provider capabilities, quality, and performance by including the service
innovation aspects; (iii) it empirically verifies the adapted CQP model at the firm level using



data from major healthcare organizations in the U.S., providing further support to the
generalizability of the CQP model; and (iv) it shows that not every IT-enabled capability is
useful in service innovation.

Of particular significance is the insight provided that the Level II variable groups (service
innovation and quality) mediate the relationship between the healthcare organization’s
capabilities and its strategic and operational performance. While the link between capabilities
and performance has been established in literature, the process by which that happens is often
deemed a “black box”. By providing more light on the mediator variables, this black box has
been opened to facilitate a better understanding of how capabilities lead to healthcare
organization performance. Our research shows that healthcare providers can improve their
strategic and operational performances by exploiting capabilities to focus on service innovation
and service quality.

There are a number of opportunities for further research based on the current work. First, we
have not analyzed the relationships within the variable groups at each level. For example, one
interesting research question could be to understand the relationship between IT management
capability and service innovation capability. By the same token, the relationships between the
two mediator variable groups were not explored. Future researchers can extend this work by
exploring whether a relationship exists between service innovation and the quality variables.
Another avenue for research is to identify new capabilities and quality variables that were not
included in this study. A fourth opportunity is to gain a further understanding of the service
innovation construct. The IS and healthcare literature would benefit from delineating the
different types and varieties of service innovation and furthermore by studying the mediating
role of the more granular service innovation construct. Future researchers can use other
theoretical perspectives such as the service dominant logic to justify the importance of patient
participation and co-creation in healthcare services. Finally, the adapted CQP model can be
evaluated in other business domains to validate its generalizability.

Implications for Practice

There are several implications for healthcare organizations that are seeking ways to improve
services and relationship with their patients. This study is aimed at providing a better
understanding of how healthcare providers can use IT-enabled capabilities to increase
competence in delivery of high-quality, innovative services. We believe that our CQP-based
approach is one of the unique attempts to study issues related to healthcare provider-patient
relationship. Ultimately, healthcare organizations that use IT to offer innovative services to their
patients and have higher levels of service quality stand to gain the loyalty of their patients
thereby resulting in higher patronage from their existing patients as well as more opportunities
through new referrals.

Specifically, our research contributes to practice in many ways. First, it sheds light on the link
between healthcare provider’s capabilities and performance for the benefit of healthcare
decision-makers. Practitioners in the healthcare context can benefit from the finding that it is not
the capabilities by themselves that lead to better firm performance, but it is how to harness these
capabilities to improve service innovation and quality that leads to improved organizational



performance. A second key contribution to practice is the finding that not every IT-enabled
capability is useful or equally useful in improving service innovation. Given that resource
allocation is one of the key challenges to service innovation and service delivery in the
healthcare industry (Jha et al. 2009; McAfee and Brynjolfsson 2008; Salge et al. 2015), this
finding is all the more important since practitioners can now employ scarce resources only on
those capabilities that lead to service innovation and consequently enhanced firm performance.
By acquiring such IT-enabled capabilities and harnessing them to improve innovation and
quality, healthcare organizations can appeal to and retain more patients. It is worth noting that
while any healthcare organization can acquire IT resources (e.g., hardware, software and
infrastructure) to match its competitors, IT-enabled capabilities such as IT management, service
innovation, and partnership management are unique and are hard to duplicate. A third finding is
that healthcare organizations can use service innovation as a means to stay ahead of competitors.
The healthcare industry is a service-based industry and any healthcare organization that leads
others in terms of offering innovative services stands to gain more patients. Service innovation
can take multiple forms including new services in the local market, services that are completely
new, new information dissemination channels, refinements to existing services, services to
increase economies of scale in existing markets, and expanded services for existing patients. A
fourth implication is that healthcare organizations that focus on improving service quality can
benefit from superior operational performance. Healthcare service providers who are interested
in enhancing their operational performance can do so by focusing on service quality through
improved “responsiveness, assurance, reliability, and empathy” (Palvia et al. 2010, p. 239) to
their patients.

Limitations

The limitations of this study include issues common to the survey methodology (e.g., sample size
and representativeness). Our study suffered from low response rates, which are endemic to
healthcare IT research (Hikmet and Chen 2003). While our sample size, which is 202, is
comparable to other such studies (CHIME 2010; Frost and Sullivan 2010; Health Data
Management 2008), we understand that further large-scale data collection and testing can
improve the generalizability of our results. While validated preexisting items were adapted from
the literature, new ones that did not exist in the literature had to be created. We also acknowledge
that using only two items to measure a construct can sometimes be problematic (Emons et

al. 2007; Little et al. 1999; Marsh et al. 1998). However, due to cost and time constraints and
elimination of items during instrument validation, it is not uncommon to find questionnaires that
use only two items to measure a construct (Eisinga et al. 2013). Another issue may be the
research model’s complexity, especially the number of relationships. As a natural result of
having so many constructs and relationships, we acknowledge the concerns related to
multicollinearity and discriminant validity. Multicollinearity can lead to biased standard errors
and unstable p-values associated with explanatory variables (Hoffmann and Shafer 2015; Mela
and Kopalle 2002). Finally, while we observed violations related to discriminant validity, they
were minimal and considered in the acceptable range. We also acknowledge the fact that there
may have been measurement issues in our study due to the fact that we asked CIOs for their
perceptions of patient perceptions. These concerns can be allayed in future efforts.

Conclusion



In this research, we use a unique capability-based approach to conduct an exploratory
investigation into how healthcare organizations can use IT-enabled capabilities for improved
firm performance. Our findings indicate that healthcare organizations use IT-enabled capabilities
for service innovation and for improving service quality and this in turn leads to enhanced
performance at both strategic and operational levels. The recently published CQP model was
adapted by including those IT-enabled capabilities that apply to the healthcare provider—patient
relationship, by adding service innovation, and by including quality variables unique to the
healthcare context. The theory-based model was empirically tested with data from U.S.
healthcare organizations. Empirical testing provided mixed support for the mediating role that
service innovation and quality play in the relationship between healthcare provider capabilities
and organizational performance.
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