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Studying the Application of Learning and Growth Metrics in
Healthcare Using Analytic Hierarchy Process

Chapter 1 - Introduction
While there is substantial literature devoted to measuring the performance of
hospitals and clinics in terms of indicators such as health outcomes and finances, it is
vital for hospitals and clinics to also develop a set of forward-looking metrics at the
operational level that drive all aspects of performance. Using the data provided by
medical and health service managers in the United States, this thesis will study the
application of a set of metrics within one perspective of the Balanced Scorecard (BSC)
framework, called learning and growth. The learning and growth perspective has been
ignored by many organizations. Learning and growth metrics will support hospitals and
clinics in their efforts to sustain innovation, change, and continuous improvement.
Furthermore, learning and growth metrics will enable managers to measure the
capabilities of the human capital, infrastructure and technology, and organizational
capital within an organization.
1.1 Motivation
Healthcare is one of the fastest growing areas of the economy in most developed
countries (Purbey, Mukherjee, & Bhar, 2006). Articles and reports on the implementation
of various performance measurement frameworks in healthcare are being published at an
increasing rate (Azizi, Behzadian, & Afshari, 2012). Many authors have commented on
those aspects of a healthcare organization that need to be monitored on a regular basis.
According to Kollberg and Elg (2010), healthcare organizations are often described as
professional organizations in which the medical profession has a primary influence on
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healthcare. Therefore, healthcare organizations rely heavily on traditional forms of
control, which makes measurement of operational drivers of performance difficult to
capture. Hospitals and clinics around the world have mostly used performance metrics to
measure indicators related to health outcomes and finances. Although it is important to
monitor health and financial outcomes, Longenecker and Fink (2001), suggested that
without integrating ongoing operational performance measurement and feedback into
lower levels of healthcare organizations, performance improvement plans will not be
implemented properly. Moreover, organizations without operational metrics tend to
experience higher employee dissatisfaction and employee turnover.
In recent years, some hospitals and clinics have started using a management tool
called the Balanced Scorecard (BSC) to monitor operational metrics in the organization.
BSC is recognized as an important management tool for 21st century companies (Steele,
2001). BSC is both a performance framework and a management methodology. BSC was
developed by Robert Kaplan and David Norton after an extensive research project in
1990. Kaplan and Norton believed that traditional performance measurement systems that
focused primarily on financial measurements actually hindered organizational growth and
success. The conclusions were that, contrary to popular practice, organizations should not
be managed solely based on “bottom line” results (Kaplan & Norton, 1992). BSC was
initially used in the private and profit sectors. In the late 1990s, non-profit organizations,
including healthcare and educational organizations, began considering BSC as an
applicable management tool (Azizi et al., 2012). BSC typically includes organizational
performance metrics across four balanced and linked perspectives: financial perspective,
customer perspective, internal business perspective, and learning and growth perspective.
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Metrics within the learning and growth perspective answer the question of
whether or not organizations are able to sustain innovation, change, and continuous
improvement. These metrics relate to an organization’s intangible assets and the ability to
excel in the future (Voelker, Rakich, & French, 2001). According to Marr and Adams
(2004), the learning and growth perspective of the balanced scorecard has long been
ignored by many organizations. Marr and Adams (2004) suggested that few organizations
have figured out how to find meaningful and relevant metrics within this perspective. A
study conducted by Gurd and Gao (2008) to investigate the implementation of BSC in
healthcare organizations indicated that only 50% of hospitals and clinics included in the
study incorporated a learning and growth (or innovation and learning) perspective in the
performance measurement system. Based on these findings, it seems that hospitals and
clinics are not always taking a holistic view of performance or integrating all BSC
perspectives. This research will address this important gap by identifying and prioritizing
possible learning and growth perspective metrics through the application of an analysis
technique called Analytic Hierarchy Process (AHP). The data for the analysis were
provided by managers from different departments of different clinics and hospitals. The
research results from this study may be used to help managers in healthcare organizations
identify gaps in their organization’s performance measurement systems and to understand
organizational capabilities. These results could subsequently be used to identify and/or to
focus on organizational performance improvement efforts.
1.2 Contribution
This research contributes to the existing literature in two key areas of engineering
management and performance measurement. According to Jones and George (2010),
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“controlling is the process whereby managers monitor and regulate how efficiently and
effectively an organization is performing the activities necessary to achieve
organizational goals.” Neely, Adams, and Kennerly (2002) suggested that there are four
fundamental processes in the development of a control system or performance
measurement system (PMS), including design (defining metrics), plan and build
(developing systems and practices, and communicating intentions), implement and
operate (applying systems and practices and managing with metrics), and refresh
(refining application and reviewing relevance). This research proposes a new approach to
the “design” phase of PMS development and has also identified a set of metrics that can
be applied across a range of hospital and clinical departments and used to monitor
innovation, human and organizational capital, and infrastructure and technological
capabilities.
Previous research on designing performance measurement systems has focused
largely on “recommendations”, “frameworks”, and “systems” (Folan & Brown, 2005).
Many researchers have proposed “recommendations” for defining metrics and specifying
relationships between metrics and organizational principles or for designing effective
PMS. Another group of researchers have proposed performance “frameworks” that
employ a particular set of recommendations and assist in the process of PMS building by
determining performance measurement boundaries, performance measurement
dimensions and also relationships among the performance measurement dimensions
(Rouse & Putterill, 2003). Three types of PM frameworks were identified in the
literature, which include structural frameworks (typology for performance management),
procedural frameworks (step-by-step process for developing performance measures), and

5

review frameworks (step-by-step process for reviewing performance measures and
relations between measures). Medori and Steeple (2000) argued that most of the proposed
performance frameworks in the literature suggest some areas in which performance
metrics might be useful, but provide little guidance on how to identify appropriate
metrics, introduce such metrics, and/or use selected metrics to manage the business. This
research tests the application of a new “procedural framework” for identifying metrics
and for prioritizing metrics within a family of metrics. This approach factors in the
healthcare managers’ judgment on the importance, understandability, and accessibility of
specific metrics.
The literature on performance measurement in healthcare identifies various
aspects of performance that should be measured in different types of healthcare
organizations, including hospitals, psychiatric centers, and long-term care facilities
(Zelman, Pink, & Matthias, 2003). Many researchers have commented on the value of
organization frameworks that integrate multiple perspectives, such as patient health
status, patient satisfaction, and financial performance (Curtright, Stolp-Smith, & Edell,
2000). However, little attention has been paid to identifying factors that drive financial
performance and health outcomes in a healthcare organization.
A number of case studies have been published and are focused on the design and
implementation of a balanced scorecard framework. The case studies were conducted in
hospitals and clinics, which have used BSC as a tool to integrate high-level performance
indicators for an organization (such as finances and health outcomes in hospital and
clinics) with operational performance indicators that drive the future performance of an
organization. As studies by Gurd and Gao (2008) and Inamdar, Kaplan, and Bower
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(2002) show, learning and growth metrics have been largely ignored in these previous
studies and in healthcare organizations. Metrics within the learning and growth
perspective constitute the base of the balanced scorecard framework and provide the
capacity to achieve even higher performance in the other three BSC perspectives. The
learning and growth metrics identified as a result of this research can be used to
benchmark capabilities among departments within a hospital or clinic or to benchmark
performance against other healthcare organizations.
1.3 Research Objective
The objective of this research is to identify the most important drivers of
performance in healthcare organizations within the BSC framework. This research will
also identify applicable learning and growth metrics to monitor these drivers, based on
the healthcare managers’ judgment. These metrics provide operational level support for
improvement within a hospital or clinical setting and will enable healthcare managers to
measure the level of innovation, human capital, infrastructure and technological
capabilities, and organizational capital. Furthermore, variation of responses from
different healthcare managers, when choosing a specific performance category or metric
is examined. While different publications on BSC implementation propose different
procedures for identifying performance metrics, this research uses a new approach, which
integrates manager input on the importance of different metrics and synthesizes the input
to create a prioritized set of metrics. Findings from this study can be used by healthcare
organizations to inform the creation of a comprehensive performance measurement
system.
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1.4 Methodology
A review of the performance measurement literature was conducted to identify
publications on BSC design and implementation in healthcare. Specifically, the goal of
this review was to identify metrics within the learning and growth perspective of the
balanced scorecard framework. The metrics were grouped into four categories:
innovation, human capital, infrastructure and technology, and organizational capital. Five
metrics were identified for each category, i.e. a total of 20 metrics were identified. Most
of the selected metrics were extracted from publications on BSC implementation in
healthcare. Additional metrics were selected from lists of metrics, included in
publications on the topic of BSC, in general, and were adapted to the healthcare sector. A
survey was constructed to collect the necessary data.
The constructed survey included three parts. The first part was constructed based
on Analytic Hierarchy Process (AHP) and included pairwise comparisons between the
four learning and growth categories and between the five metrics within each category.
Participants compared both categories and metrics within each category. In each pairwise
comparison, participants assigned a weight (on a scale from 1 to 9) for one category or
metric relative to a second category or metric. The higher the number that was assigned
to one category or metric, the more important that category or metric was perceived to be.
The second part of the survey was designed to investigate the availability of data
within the participant’s department. A table was included in the survey to collect a rating
of the level of difficulty for a particular clinic or hospital to acquire the required
measurement data for each metric. Three choices were provided for participants to rate
the level of difficulty for acquiring these data: easy, difficult, or impossible. The survey
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also requested that participants specify which metrics were already in use within the
participant’s department. The data from this portion of the survey enabled analysis of the
level of use of learning and growth metrics within different participating hospitals/clinics.
The final part of the survey requested that participants add metrics in any of the
four categories (innovation, human capital, infrastructure and technology, and
organizational capital) that were either already in use in the participant’s department or
that the participant believed would be useful to deploy.
One of the main challenges faced in conducting this research was data collection.
The targeted subject population for this study consisted of medical and health services
managers. Communications between the researcher and participants occurred primarily
via email. Due to the busy schedules of these managers, getting completed surveys
required numerous reminders and follow-up. In some cases, the surveys were received
three to four months after initial requests and often required several email follow-ups
between the researcher and the manager. In some cases, despite initial agreement,
managers did not complete the survey. Eventually, thirteen completed surveys were
received from medical and health services managers in the United States, from six
different hospitals and clinics.
After all data were analyzed, consistency ratios (CR) of all pairwise comparisons
were checked to determine if responses were valid. Some of the responses were
eliminated from the dataset due to high levels of inconsistency. Using the input from
these pairwise comparisons and the eigenvector method proposed by Saaty (1980), a
relative weight was calculated for each category and for each of the 20 metrics. Using
“coefficient of variation” measure, variation in responses across all the hospitals/clinics
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was compared to variation in responses within a specific hospital/clinic to examine the
effect of working in a certain environment on manager’s preference in terms of selecting
a particular learning and growth category or metric.
1.5 Findings
The results showed that, within the learning and growth perspective, human
capital was the performance category with the highest perceived impact on the
performance of the participating hospitals/clinics. According to the AHP results, human
capital had the highest relative weight compared to innovation, infrastructure and
technology, and organizational capital. The other three performance categories within the
learning and growth perspective were weighted at similar levels. The overall AHP
weightings by performance category are summarized in Figure 1.1.

Organizational
Capital, 21.7%

Infrastructure
and
Technology,
18.5%

Innovation,
18.1%

Human
Capital, 41.7%

Figure 1.1: Average relative weights (%) for each of the four performance categories
Although the participating healthcare managers in this study indicated that many
of the metrics included in the survey were already in use, Kaplan and Norton (1996)
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suggest that a BSC should not include more than four or five metrics in each perspective.
Therefore, the top metric from each learning and growth performance category was
identified. Table 1.1 summarizes the highest priority metric within each learning and
growth performance category, based on the data supplied by the participating managers.
Table 1.1: Most important metrics for each performance category
Performance category
Top metric
Total training hours provided to the staff
Human capital
in the past year
Percentage of staff who have access to
Organization capital
the operational or quality metrics
Number of physicians using electronic
Infrastructure and technology
hospital clinical information systems
Percentage of revenue from new
Innovation
medical services developed in the past
two years

Based on the evaluation of information related to the level of access to data,
human capital metrics were the easiest to measure, compared to the three remaining
learning and growth performance categories. The performance measurement literature
suggests that the most rational approach in performance measurement system
development is to first define what needs to be measured and then determine whether
reliable data exist to support such measurement. The results from this analysis raise
question on whether data accessibility has any impact on manager preferences for certain
performance metrics.
Analysis of the response variation indicated that there was no difference in
response variation between or within different hospitals/clinics. These results suggest that
hospital/clinic affiliation did not impact manager judgments related to performance
category and metric weighting. Moreover, the relatively low variation (coefficient of
variation lower than 0.5) in responses for the highest priority performance category and
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metrics provides the possibility of creating a consistent set of metrics for measuring the
learning and growth perspective in different hospitals/clinics, thus enabling
benchmarking.
Studying the metrics usage status indicated that all of the participating medical
departments are deploying a high number of metrics within the learning and growth
perspective of BSC. According to Kaplan and Norton (1996), using too many metrics
may prevent managers from focusing on the most important issues in organizations. This
study contributes a methodology for reducing a comprehensive list of metrics to a more
manageable group of metrics.
The findings from this study can also assist medical and health services managers
in gaining a better understanding of the most important drivers of financial performance
and health outcomes in a hospital or clinic (Kaplan and Norton suggested that
achievements in learning and growth performance categories drive the future
performance in the three other BSC perspectives).The study identified the most important
learning and growth metrics for a range of hospitals/clinics. By selecting the most
appropriate metrics, healthcare organizational leaders will be better able to focus efforts
and resources on activities that are most likely to improve the organizations performance.
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Chapter 2 - Literature Review
The terms “performance” and “performance management” have been defined
by many researchers in the literature. Neely, Adams, and Kennerley (2002) suggest
that the level of performance a business attains is a function of the efficiency and
effectiveness of the actions the business has undertaken. Amaratunga and Baldry
(2002) define performance management (PM) as the use of performance
measurement information to effect positive changes in organizational culture, system
and processes by helping to set agreed upon performance goals, allocating and
prioritizing resources, informing managers to either confirm or change current policy
or program directions to meet these goals and sharing results of performance in
pursuing those goals. Also, according to Neely, Adams, and Kennerley (2002),
performance measurement can be defined as the process of quantifying the efficiency
and effectiveness of past actions.
Measurement in healthcare organizations is at least 250 years old (Loeb,
2004). Such measurement has been in existence for generations. One of the most
important issues in healthcare performance measurement is selecting the areas of
performance that need to be measured and reported to high-level managers. In recent
years, hospitals and clinics have started looking at the organization’s performance as
a balanced profile, considering all the aspects of performance that contribute to the
short-term and long-term success (Azizi, Behzadian, & Afshari, 2012).
In this chapter, after reviewing some of the most well-known performance
measurement frameworks in the literature, the application of the balanced scorecard
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framework (likely the best known measurement framework in the literature) in healthcare
will be presented.
2.1 Performance Measurement
According to Folan and Browne (2005), the performance measurement and
management literature can generally be categorized into three groups based on research
field. First, “recommendations” are researchers’ beliefs or pieces of advice about
performance management methods, their structures, or related measures. As an example
it is recommended that performance measures be closely related to strategy. The second
area is “frameworks.” A great deal of PM literature has been dedicated to frameworks,
which are a method of using a group of recommendations in a particular structure. As
examples, frameworks such as "performance pyramid" and "performance measurement
matrix" have been based upon a group of measures recommended in the literature. Third,
“System” is the final grouping of literature related to PM. This is a very critical area
within the literature, but overall PM systems have not been paid the same level of
attention as recommendations and frameworks. The next sections will discuss both
recommendations and frameworks from the PM literature.
2.1.1 Recommendations
This section will go over recommendations that performance measurement
researchers proposed as characteristics of a “good” performance measurement system.
Most of PM recommendations were published in the late 80's and early 90's. These
recommendations, when viewed as a whole can be duplicated and even contradictory. PM
recommendations can generally be categorized into two groups (Folan & Browne, 2005).
The first group of recommendations are related to development of successful PM
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frameworks and systems. The second group of recommendations place emphases upon
the requirements of good performance measures. These two groups of recommendations
will be discussed next.
2.1.1.1 Recommendations for PM framework and System Design
Since the 80's, most of the researchers who have studied PM have also
commented on the specification of PM systems. Some researchers have made
recommendations about defining measures, deriving measures, specifying measures or
relations between measures and organization principles. Other researchers have
developed specifications for effective PM systems. Recommendations on PM systems
and frameworks cover a broad range of issues in performance management. Some
researchers such as Azzone, Masella, and Bertele (1991) and Fortuin (1988) suggested
that measures should be developed on the basis of organization strategic role. According
to Ghalayini (1996) specific targets should be determined for each measure, and once the
target is met, the target should be reviewed. Focusing on customers’ needs and
expectations is what Dixon, Nanni, and Vollmann (1990) mentioned as a PM system’s
specification. Crawford and Cox (1990) suggested that data should be accessible for
frequent reviews. Lynch and Cross (1991) and Bititci and Turner (2000) emphasized
growth, dynamism, continuous improvement, and learning as elements that PM systems
should focus on. According to Bititci, Suwingjo, and Carrie (2001), PM systems should
challenge strategic assumptions. Enhancing audit is mentioned as a PM system’s
specification by Medori and Steeple (2000).
Most of these recommendations acknowledge the secondary attributes of
measurement. It does not mean that these recommendations are not important or valuable,
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but it means that managers have to recognize that the primary role of measurement data is
to enable management to answer specific questions about how the organization is
performing. The implication of this is that the starting point for assessing whether or not a
measurement system is good is not an evaluation of the design of the measures or how
they are used. Instead, it is to answer the question of, “do the measures provide the data
that is required to answer the questions relevant in managing an organization?” (Neely,
2002)
2.1.1.2 Recommendations for Performance Measures
The second group of recommendations was created by researchers who have tried
to find a solution for the problem of selecting measures. These researchers have not tried
to present comprehensive solutions, they have only commented on "what to measure." As
an example, Maskell (1992) suggested that “new performance measures should primarily
use non-financial performance techniques.”
Although the procedure of selecting a particular performance measure is
somewhat subjective, some researchers such as Kaplan and Norton (1992) and Neely et
a1. (2002) have tried to propose processes that can be used by different organizations to
overcome selection issues. Other researchers have studied new perspectives of
organizational performance. Traditionally, organizations have focused primarily on
financial issues. Consequently performance measurement efforts were mostly also
focused on financial issues (Johnson, 1990). During the last fifty years, as a result of
increasing competition, quality has become another factor that impacts organizational
success. As a result, measures related to quality management have been developed. At the
same time, the role of the customer became a focus of attention among PM researchers.
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Satisfying customers' needs, flexibility, responsiveness, service quality and reliability
were identified as important issues (Perera & Harrison, 1997). More recently, researchers
have taken other stakeholders, such as suppliers, employees, distribution channels,
retailers and unions, into consideration and have focused on new attributes of
performance including employee satisfaction, employee loyalty, supplier relationship,
supplier development, effectiveness of distribution channels, etc. (Neely et al., 2002).
Many of these attributes have been incorporated in the various frameworks developed by
researchers to measure the different aspects of an organization’s performance. Some of
these frameworks will be discussed next.
2.1.2 Frameworks
In this section, development of PM frameworks and the impact on performance
measurement research is presented. PM frameworks are an important component of
performance measurement research. Since the late 80’s, performance measurement
researchers have developed many complex frameworks. The term framework refers to the
active employment of particular sets of recommendations (Folan & Brown, 2005). A
performance measurement framework assists in the process of performance measurement
system (PMS) building, by determining performance measurement boundaries,
performance measurement dimensions and also relationships among the performance
measurement dimensions (Rouse & Putterill, 2003). Three types of PM frameworks were
identified in the literature. The first type is the structural framework, which specifies a
typology for performance management. The second type of PM framework is the
procedural framework, which suggests a step-by-step process for developing performance
measures from strategy. Review frameworks are the third type of PM frameworks
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identified in the literature and suggest a step-by-step process for reviewing performance,
measures and/or relations between measures. Examples for each of these three types of
frameworks will be presented and discussed next.
2.1.2.1 Structural frameworks
Structural frameworks were identified in a review of the literature. This section
will present some of the structural frameworks that have been mentioned in the literature
more than other frameworks, including Sink and Tuttle, AMBITE, the performance
pyramid, EFQM, the performance prism, and balanced scorecard.
2.1.2.1.1 Sink and Tuttle
Sink and Tuttle (1989) presented a classical approach to PMS and propose that
the performance of an organization is a complex interrelationship between seven
performance criteria, including effectiveness, efficiency, quality, productivity, quality of
work life, innovation, and profitability/budget ability. Sink and Tuttle provide a definition
for each of the seven criteria in their framework. In this framework, the measures related
to effectiveness, quality, innovation, and quality of work life are applied to the processes
that “transform” input into output. Efficiency measures are used to evaluate the input for
different transformation processes. And finally, productivity and profitability measures
monitor the ratio of output to input.
Although much has changed in industry and market since this framework was first
introduced, these seven performance criteria are still important. Tangen (2004) mentioned
ignoring the need for flexibility and also ignoring the customer perspective as the two
limitations of the Sink and Tuttle framework. The next section discusses the AMBITE
framework and the way the framework is implemented.
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2.1.2.1.2 AMBITE (Advanced Manufacturing Business Implementation Tool for
Europe)
The AMBITE performance measurement framework provides senior management
with a tool to evaluate the impact of strategic decisions in a manufacturing organization
(Bradley, 1996). In this framework, for each of the manufacturing environments (make-to
stock (MTS), assemble-to-order (ATO), make-to order (MTO), engineer-to-order (ETO)),
five measures of performance (time, cost, quality, flexibility, and environment) have been
defined to monitor five macro business processes (customer order fulfillment, vendor
supply, manufacturing, design co-ordination, and co-engineering).
The AMBITE method takes critical success factors for an enterprise (e.g. order
delivery time) and maps the success factor to the AMBITE framework (e.g. customer
order fulfillment process, ATO, and time). A particular critical success factor is evaluated
through a pre-defined set of performance measures for each business process and macromeasure (time, cost, quality, flexibility, and environment). Theoretically, there could be
up to 100 different indicators (five business processes × five performance measures ×
four manufacturing environment). These indicators can then be broken down into lower
level indicators; however, breakdown of each indicator is different for every enterprise, to
enable customization of performance indicators at the enterprise level.
As a weakness of AMBITE, Brownie and Devlin (1997) suggested that AMIBTE
does not provide specific guidelines as to how to develop a consistent set of performance
indicators for an enterprise that are directly related to the critical success factors that have
been identified. The performance pyramid is the next framework that is discussed.
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2.1.2.1.3 The performance pyramid
According to Tangen (2004), in a PM framework, there must be a clear link
between performance measures at different hierarchical levels in a company so that each
function and department will strive towards the same goals. The performance pyramid,
developed by Cross and Lynch (1995), proposed a means for achieving such a link.
The performance pyramid aims to link an organization's strategy with the
different operations the organization carries out in different divisions. The performance
pyramid proposes a top down process for translating the organizations’ high level
objectives. The performance pyramid includes four levels of objectives that address the
organization's external effectiveness and its internal efficiency. The first step in
development of a company’s performance pyramid is defining an overall “corporate
vision” at the first level, which is then translated into individual business unit objectives.
The second-level, “business units,” set short-term targets of cash flow and profitability
and long-term goals of growth and market position (market and financial). The “business
operating system” bridges the gap between top-level and day-to-day operational measures
(customer satisfaction, flexibility and productivity). Finally, four key performance
measures (quality, delivery, cycle time and waste) are developed and are to be used by
departments and work centers on a daily basis. According to Ghalayini et al. (1997),
integrating corporate objectives with operational performance indicators is the main
strength of the performance pyramid. A weakness of this framework is that the
framework does not provide any mechanism for identifying key performance indicators
and for explicitly integrating the concept of continuous improvement. The next section
discusses the elements of the EFQM framework.
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2.1.2.1.4 EFQM (European Foundation for Quality Management)
The RADAR logic (Results, Approach, Deployment, Assessment and Review)
used at the heart of the EFQM Excellence Model includes the elements of assessment and
review as part of its scoring methodology. The EFQM model uses nine basic criteria.
Five of these criteria are “enablers” (leadership, policy and strategy, people, partnership
and resources, and processes) and four of these criteria are “results.” (customer results,
people results, society results, and key performance results) According to the framework,
“Excellent results with respect to performance, customers, people and society are
achieved through Leadership driving policy and strategy that is delivered through People
Partnership and Resources and Processes (European Foundation for Quality
Management, 2003). Organizations, using the framework, plan and implement a set of
approaches to achieve desired results both at present and in the future.
Moreover, organizations need to assess and review developed approaches on the
basis of achieved results and learning activities and define, prioritize, plan and implement
the improvements where needed. According to the framework, assessment and review
determine the “enablers” in an organization that need to be improved to make both the
approach and deployment of the approach more efficient and effective. In high
performing organizations, approach and deployment will be subject to regular
measurement, learning activities will be undertaken, and the output from both will be
used to identify, prioritize, plan and implement improvement. Improvement will be
reflected in organizational “results.” (customer, people, society and key performance
results) There is a cause and effect relationship between enablers and results. Using this
approach helps the organization review its performance and also use relevant measures
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for the business. Anderson, Lawrie, and Shulver (2000), suggested that the EFQM model
is not driven from the organization’s strategy, and so it cannot meet the needs of
organizations in the long-run. This weakness is addressed in the performance prism,
which is discussed next.
2.1.2.1.5 The performance prism
According to Wivel, senior partner in the Danish arm of Ernst & Young, "it will
not be possible to create shareholder value without creating stakeholder value" (Crowe,
1999). Since Freeman's work (1984), there has been considerable attention paid to the
stakeholder approach in the management of organizations. To reflect the growing
importance of satisfying stakeholder requirements, the performance prism has a
stakeholder centric view of performance measurement. This framework considers
stakeholder satisfaction and stakeholder contribution simultaneously. The performance
prism asserts that consideration must be given to stakeholders beyond shareholders (such
as customers, employees and suppliers). The performance prism consists of five distinct,
but linked, perspectives (Neely, 2002).
The first perspective, stakeholder satisfaction, focuses on who the organizations
key stakeholders are and what these stakeholders want and need. Neely (2002) argued
that one of the greatest fallacies of measurement design was that performance measures
should be derived from strategy. To derive measures from strategy is to misunderstand
fundamentally the purpose of measurement and the role of strategy. Performance
measures are designed to help people track whether they are moving in the direction they
want to. These measures help managers establish whether they are going to reach the
desired destination. Strategy, however, is not about destination; instead it is about the
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route organizations choose to take. Organizations adopt particular strategies because they
believe those strategies will help in achieving a specific, desirable end goal (Neely et al.,
2002). Therefore, to design a performance measurement system, the starting points
should be "who are the organizations stakeholders and what are their needs?" instead of
"what are the organizations’ strategies?"
The second perspective in the performance prism is stakeholder contribution.
Specifically, what contributions do organizations require from their stakeholders if the
organizations’ capabilities are to be maintained and developed? In today’s world, there is
a two way relationship between organizations and stakeholders. Organizations are
becoming increasingly demanding of their stakeholders. Gaining a clear understanding of
the dynamic tension that exists between organization and stakeholder wants and needs
can provide an extremely valuable learning exercise for the vast majority of organizations
(Neely et al., 2002).
Strategies are the next perspective that the performance prism focuses on.
Specifically, what strategies do organizations have to put in place to satisfy the wants and
needs of key stakeholders? The key question underlying this perspective is what
strategies the organization should adopt to ensure that the wants and needs of stakeholder
are satisfied, while ensuring that the organization’s own requirements are also satisfied
(Neely et al., 2002). In this context, the role of measurement is four-fold. First, measures
are required so that managers can track whether or not the strategies that have been
chosen are actually being implemented. Second, measures can be used to communicate
these strategies within the organization. Third, measures can be applied to encourage
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implementation of strategy. Fourth, once available, the measurement data can be
analyzed and used to determine whether the strategies are working as planned.
The fourth perspective is processes. Specifically, what critical processes do
organizations need to operate and enhance strategies? Processes are what make the
organization work. They are the blueprints for what work is done, where and when, and
how the work will be executed. From a measurement point of view, there is a need to
consider the aspects or features that will be critical to measure. These aspects can
normally be categorized as follows: Quality, Quantity, Time, Ease of use and Money
(Neely et al., 2002). These five categories help organizations quantify the measurement
criteria for the process issues that are identified as critical to success.
The final perspective of the performance prism is capabilities. Specifically, what
capabilities do organizations need to operate and enhance processes? Capabilities can be
defined as the combination of an organization's people, practices, technology and
infrastructure that collectively represents that organization's ability to create value for
stakeholders through a distinct part of its operations. More specifically, a capability can
be a unique business process, a famous brand, a high quality product/service or an
organizational element. Measurement will normally need to focus on those critical
components that make the organization distinctive and also allow the organization to
remain distinctive in the future.
These five perspectives on performance can be represented in the form of a prism.
A prism refracts light and illustrates the hidden complexity of something as apparently
simple as white light. The performance prism presents a similar approach to measurement
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in an organization (Neely et al., 2002). The fianl structural framework discussed in this
section is balanced scorecard (BSC).
2.1.2.1.6 Balanced scorecard (BSC)
Probably the most well-known PMS is the balanced scorecard system (BSC),
developed and promoted by Kaplan and Norton (1992). Among all managerial tools and
models BSC is one of the top ten tools in the 21st century (Neely et al., 2002). 60% of
Fortune 1000 companies have used BSC. The balanced scorecard collaborative found that
52% of firms surveyed were using a balanced scorecard, 21% were planning to use one
soon and 23% were considering whether they should use one (Taylor, 2010). These data
indicate the importance of BSC in the field of performance measurement. The main
factor that led to the development of BSC was academics’ and executives’ attention to the
role of strategy within an organization. At the time that BSC was developed, both
academics and executives were fascinated by strategic planning and design, but failed to
realize the problems involved in implementing and communicating a strategy (Beer &
Eisenstat, 1990; Otley, 1990). In such an environment, BSC was developed to provide a
solution to allow an organization to focus on strategy development and achievement in
practice.
The balanced scorecard (Figure 2.1) proposes that a company should use a
balanced set of measures that allow top managers to take a quick but comprehensive view
of the business from four important perspectives (Kaplan & Norton, 1992). The balanced
scorecard includes financial performance measures providing a measurement of the
results of actions already taken. The BSC also complements financial performance
measures with operational, non-financial measures, which are considered as drivers for
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future financial performance. Kaplan and Norton (1992) argued that by giving
information from four perspectives the balanced scorecard minimizes information
overload by limiting the number of measures used. It also forces managers to focus on a
handful of measures that are most critical. Further, the use of several perspectives also
guards against sub-optimization by compelling senior managers to consider all measures
and evaluate whether improvement in one area may have been achieved at the expense of
another area.
Financial Perspective

(How does the company appear
to shareholders?)

Internal Business Perspective

Customer Perspective

(What are the critical business
processes at which we must excel?)

(How does the company appear to
customers?)

Learning and Growth Perspective

(How can we continue to
improve and create values?)

Figure 2.1: Balanced Scorecard Framework
BSC development begins with strategic assessment and a clear statement of vision
and strategic goals, which can lead to consensus and foster learning (Litter, 2000). BSC
translates strategic goals to tangible objectives and measures using cause and effect
relations (Kaplan & Norton, 1996). BSC provides an environment in which different and
sometimes contradictory needs of customers and shareholders are considered
simultaneously (Denton & White, 2000). BSC coordinates personal and organizational
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goals by cascading scorecards throughout organization levels and makes employees and
managers feel ownership for the organization (Kaplan & Norton, 1996). One of the most
important characteristics of BSC is its flexibility. BSC is just a platform and can be
customized in variety of ways to make it consistent with organizational circumstances
(Ann, 2001).
Kaplan and Norton published two books in 1996 and 2000, presenting what are
known as the second and third generations of the balanced scorecard. In these books,
Kaplan and Norton introduced a tool, named "strategic mapping" to focus on the
relationships between overall strategic goals and different departmental short-term
objectives. Kaplan and Norton have suggested processes for developing this map (Kaplan
& Norton, 1996, Kaplan & Norton, 2000, Kaplan & Norton, 2004). The next section will
present the procedural frameworks that were identified in the literature and discuss the
features of these frameworks.
2.1.2.2 Procedural frameworks
Procedural frameworks provide a step-by-step process to develop performance
measures in an organization. Several examples of this type of framework were identified
if the literature, including Wisner and Fawcet framework, Twelve steps of Neely, Medori
and Steeple framework, and Lynch and Cross “10 step” framework, which will be
described next.
2.1.2.2.1 Wisner and Fawcet
Wisner and Fawcett (1991) proposed a somewhat detailed process for
performance measurement system design. The process includes nine steps as summarized
in Table 2.1. The nine-step process proposes that measures should be derived from
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strategy. It also explicitly asserts the need to review the performance measurement itself
periodically in the last step. A similar procedural framework was developed by Neely et
al. (2000), which is discussed next.

Step

Table 2.1: Wisner and Fawcet Nine-step Process
Description

1

Clearly define the firm’s mission statement.

2

Identify the firm’s strategic objectives using the mission statement as a guide.

3
4
5
6
7
8
9

Develop an understanding of each functional area’s role in achieving the
various strategic objectives.
For each functional area, develop global performance measures capable of
defining the firm’s overall competitive position to top management.
Communicate strategic objectives and performance goals to lower levels in the
organization. Establish more specific performance criteria at each level.
Assure consistency with strategic objectives among the performance criteria
used at each level.
Assure the compatibility of performance measures used in all functional areas.
Use the performance measurement system to identify competitive position,
locate problem areas, assist the firm in updating strategic objectives and
making tactical decisions to achieve these objectives and supply feedback after
the decisionsre-evaluate
are implemented.
Periodically
the appropriateness of the established performance
measurement system in view of the current competitive environment.

2.1.2.2.2 Twelve steps of Neely
Neely et al. (2000) argued that most of the work in the field of performance
measurement provided generic guidelines about developing a PMS. The twelve step
process proposed by Neely et al. (2000) addressed the question of how frameworks such
as the balanced scorecard or the performance prism can be populated, i.e. how can
managers decide specifically which measures to adopt. This twelve step process was
developed to address this limitation. Neely’s process consists of the twelve phases
outlined in Table 2.2. The next section presents the six stages in evaluating an existing
PMS in Medori and Steeple’s framework.
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Table 2.2: Twelve steps of Neely
Phase

Description

Purpose

1

What measures are
required?

To identify what information
each manager needs to
manage his part of the
business

2

Cost-benefit
analysis

To ensure that high pay-off
measures are identified

3

Purpose for
measurement

4

Comprehensiveness
check

5

Detailed design
(function)

6

Integration
(function)

7

8

9

10

11

12

Environmental
considerations
(function)
Inter-functional
testing

To ensure that there is a clear
purpose underlying each
measure
To check that all the
important areas for
measurement have been
covered

To determine the structure for
each performance measure

To determine whether the
performance measures
identified can be integrated
To check whether each of the
key performance measures is
appropriate for the function’s
current environment
To determine whether the
performance measures
identified by different
managers can be integrated

Environmental
considerations
(inter-functional)

To check whether all the
measures are appropriate for
the organization’s current
environment

Destructive testing
(inter-functional)

To determine how the
numbers can be played to
maximize apparent rather
than actual performance

Institutionalization

To institutionalize the
performance measurement
system

Ongoing
maintenance

To ensure that redundant
measures are deleted and new
ones introduced as
appropriate

Procedure
Brainstorming session
Plot output from phase
1 on to cost-benefit
matrix
Complete purpose for
measurement check
sheet
Brainstorming session
with prompts from a
facilitator
Completion of
performance
measurement record
sheets with the
assistance of a
facilitator
Completion of
integration assessment
check sheets
Completion of
performance
measurement
environmental audit
Group meeting and
completion of
integration assessment
check sheets
Completion of
performance
measurement
environmental audit
with the assistance of a
facilitator
Group meeting and
completion of
destructive testing
check sheets
Introduction and
training regarding the
new measurement
system.
Ongoing completion of
performance
measurement review
check sheet
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2.1.2.2.3 Medori and Steeple’s framework
Medori and Steeple (2000) presented an integrated framework for auditing and
enhancing performance measurement systems. This approach consists of six stages and
starts with defining company’s strategies and critical success factors (CSF). Matching
companies’ strategic requirements with the six defined competitive priorities (quality,
cost, flexibility, time, delivery, and future growth) is the next step. Little guidance is
provided as to how to implement this step. Next, companies need to choose the most
suitable measures from a pre-specified checklist of 105 measures and decide which
existing measures should be kept. Implementing measures described by title, objective,
benchmark, equation, frequency, data source, responsibility and improvement is the last
step in Medori and Steeple’s framework. In this approach, the need for a periodic review
of the PMS is emphasized.
Medori and Steeple (2000) claimed their framework to be a useful method to
evaluate an existing performance measurement system. According to Medori and Steeple,
the framework was used to determine whether the measurement system of a company
was complete and up to date in measuring issues appropriate to that company. The final
procedural framework presented in the next section is a 10-step framework that was
developed by Lynch and Cross (1995).
2.1.2.2.4 Lynch and Cross "10 step" framework
In Measure Up! Yardsticks for Continuous Improvement, Lynch and Cross (1995)
presented a process for implementation of a performance pyramid, which was introduced
in 1995. This process consists of ten steps as summarized in Table 2.3.
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Table 2.3: Lynch and Cross 10 step framework
Step
Description
Use performance measures to motivate behavior leading to continuous
1
improvement.
Clearly communicate company and business strategies to everybody in the
2
organization.
3
4
5
6
7
8
9
10

Insist that the market place customer be the starting point for how measures
developed.
Draw a map of the workflow in your company's key business systems, and
focus on the supplier-customer networks that get the work done.
Shift the focus of the organization from being a bureaucratic, vertical empire to
being the more responsive, horizontal business system.
Listen to your customers and continually strive to meet their expectations of
quality and delivery.
Measure cycle-times and waste within your control.
Measure the right stuff.
Use a consistent simple scorecard.
Use performance measures to accelerate organizational learning and build a
consensus for change.
The next section will present another category of PM frameworks that were

identified in the literature, which is review framework. The aim of these frameworks is to
help organizations maintain the efficiency and effectiveness of the performance
measurement system and review the relevance of the measures with regard to the
organization’s strategy.
2.1.2.3 Review Frameworks
PMS aims to improve performance. To reach this goal, organizational
performance should be reviewed frequently. This review must be carried out at different
organizational levels and in different periods (Najmi, Rigas, & Fan, 2005). The PMS
after implementation should be reviewed. To be effective, a PMS needs to be modified so
that measures remain relevant. What makes continuous reviews of PMS inevitable is the
constantly changing environment and competitive market. Since 1999, 40-60 percent of
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American and European companies have reengineered their PMS. Among 132 cost
management association members in 1999, 55 percent were changing their PMS. A
jointly administered survey of Cranfield University and Accenture indicated that in 2001,
96 percent of companies that had a PMS believed that it needed to be improved (Neely,
2007).
When members of a management team or beliefs and views change, there might
be some inconsistency between management activity focus and measurements. This can
lead to the organization malfunction. Therefore, having a review framework beside the
PMS is critical. A lot of the frameworks proposed in the field of PM have considered
review as a vital issue, however only a few studies have presented practical approaches
for the review process. Two frameworks identified in the literature that were developed
for reviewing the PMS itself will be presented next. The first framework is Bourn’s
framework, which emphasizes the need to review the measures’ relevance to an
organization’s strategy and the relevance of the strategies themselves. The second review
framework is Najmi’s framework, which categorizes the review process in three levels.
2.1.2.3.1 Bourne's framework
According to Bourne et al. (2000), the performance measurement system requires
developing and reviewing at a number of different levels. A performance measurement
system should include an effective mechanism for reviewing and revising targets and
standards. Also, the review should include a process for developing individual measures
as performance and circumstances change. A process for periodically reviewing and
revising the complete set of measures in use is another necessary element of a PMS. This
process should be done to coincide with changes in either the competitive environment or
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strategic direction. Moreover, the performance measurement system should be used to
challenge the strategic assumptions. The framework developed by Bourne et al. included
these levels in a model consisting of two phases. These two phases are assessing
implementation and assessing strategic assumptions.
Two types of review are considered in Bourne’s framework. The first type is
related to the concept of continuous improvement. As the organization proceeds down its
strategic path, performance measurement system components (measures and targets)
should be updated to help the organization keep making progress. For example, when
performance approaches the target and the management team agrees that a more
challenging target will be beneficial, targets need to be updated. The second type of
review is based on events in an organization. For example, when a new strategy is chosen
or a new process is utilized in an organization, new measures and targets need to be
added to the organization’s PMS. On the other hand, sometimes changing a strategy
might make some of the measures irrelevant and therefore, those measures need to be
removed from the organization’s PMS. Najmi’ review framework divides the review
process in two interdependent categories, which are described next.
2.1.2.3.2 Najmi’s framework
Najmi’s review framework (Figure 2.4) integrates both business performance and
PMS performance (Najmi, Rigas, & Fan, 2005). “Business performance” can have an
impact on PMS design and implementation. Business performance review assesses the
performance of the business through the PMS, and for this purpose is divided into three
levels based on the review frequency (Najmi et al., 2005).
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The low level is the “ongoing level,” which deals with reviewing the operational
performance of the business. The ongoing review has an impact on the definition of the
operational measures. The middle level is “periodic,” which deals with reviewing the
strategic performance of the company by reviewing the strategic indicators. The periodic
review has an impact on the definition of operational indicators as well as any additional
process analysis that the company might want to carry out (process costing, etc.). Finally,
the top level is “overall,” which deals with the review of the company’s overall strategic
objectives, including the mission and vision statements of the business. The overall
review has an impact on all steps of the direction, processes and measures elements. The
three review sections are interrelated and provide inputs and outputs to each other. This
ensures that none of the reviewing procedures are undertaken in isolation, hence
maintaining the functionality of the strategic alignment “backbone” of the PMS.
The second review category of the framework, “PMS performance,” deals with
the assessment of how efficient and effective the PMS is in actually measuring a
company’s performance. This category of review in Najmi’s framework also includes
issues such as the accuracy of the mapping of the business onto the PMS and the
efficiency of the PMS design process (Najmi et al., 2005). A summary and analysis of the
performance measurement frameworks that were introduced in this section is presented
next.
2.1.3 Synthesis
Each of the structural and procedural frameworks presented have features that
make them suitable for different types of environments. A framework that is working
properly in one organization might be of little practical use in another organization. These
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frameworks are summarized in Table 2.4. A comparative analysis of these frameworks is
presented next.
Table 2.4: A comparison of structural PM frameworks

Framework

Sink and Tuttle

Year

Dimensions of
Measurement

Specific
measures

Does it
specify any
relationships
among
measures?

1989

Effectiveness,
Efficiency, Quality,
Productivity, Quality of
work life, Innovation,
Profitability,/ budget
ability

No

Yes

Time, Cost, Quality,
Flexibility, Environment

Yes (A pre
defined set of
performance
measures are
used for each
business
process

No

No

Yes

No

Yes

No

Yes

No

Yes

AMBITE

1996

Performance
Pyramid

1995

EFQM

1989

Performance
Prism

2002

Balanced
scorecard

1992

Quality, Delivery, Cycle
Time, Waste
Leadership, Policy and
strategy, People,
Partnership and
resources, Processes,
Customer results, People
results, Society results,
Key performance
results.
Stakeholder satisfaction,
Stakeholder
contribution, Strategy,
Processes, Capabilities
Financial, Customer,
Internal Business,
Innovation and learning

As Table 2.4 indicates, except for one framework (AMBITE), none of the
frameworks specify any specific measures for organizations to use in their performance
measurement systems. On the one hand, not restricting organizations to a set of pre
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defined measures allows organizations to be flexible in developing performance measures
that suit the environment and operations. However, without any standard measures in a
performance framework, organizations will not have a common ground to be able to
compare performance against competitors or even compare different divisions’
performance within a single organization. Medori and Steeple (2000) argued that these
structural frameworks, although valuable, suggest some areas in which measures of
performance might be useful, but provide little guidance on how the appropriate
measures can be identified, introduced, and ultimately used to manage the business.
The procedural frameworks presented proposed a more detailed solution to the
development of a performance measurement system that covers all the important factors
within an organization. As all of these procedural frameworks suggest, development of a
PMS must begin at the top level of organizations and needs the support of top
management. Each of these procedural frameworks focuses on a different factor as the
starting point for how measures are developed. Wisner and Fawcet (1991) suggest that
mission statement and strategic objectives of an organization need to be considered as the
source of defining the measures. Medori and Steeple (2000) focus on organizations’
critical success factors (CSF) as the starting point in the process of developing a PMS. On
the other hand, Lynch and Cross (1995) believe that customers are the centerpiece of a
comprehensive PMS in an organization.
In general, there are some advantages and limitations to each of the presented
frameworks. Each organization needs to evaluate its environment and operations and
determine which of these frameworks can address the issues of a particular organization
in the most effective and efficient way. The next section will review some of the issues
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that researchers have encountered in measuring performance in healthcare organizations.
Researchers have tried to develop solutions that suit the unique needs of healthcare and
the demands of the various stakeholders in healthcare organizations.
2.2 Performance Measurement in Healthcare
The World Health Organization (WHO) defines health systems as comprising all
the organizations, institutions and resources that are devoted to producing health actions
(WHO, 2000). Just like any other industry, healthcare organizations need to define
metrics and goals in order to assess the current status in terms of the quality of care that is
being delivered and evaluate the operational factors in the environment that can affect
quality. Due to the presence of various stakeholders, including patients, providers, and
clinics’/hospitals’ staff, performance in a healthcare organization is defined in different
ways as a result of differing expectations by these stakeholders. This section reviews
research specific to the field of performance measurement in healthcare.
Competition among healthcare organizations throughout the United States has
become more difficult (Kollberg and Elg, 2010). On the one hand, there are increasing
pressures from the public for cost control that are coming in the form of initiatives for
Medicare reform. On the other hand, insurance companies demand for higher quality at
lower costs as insurance companies face similar demands from customers (Chow, 1998).
There are many hospitals which, under this pressure, have been forced to close due to
financial difficulties or to seek mergers with stronger partners. New and focused forms of
healthcare delivery systems are also appearing, applying more competitive pressure on
traditional healthcare organizations. All of these changes mean that hospitals must do
much more than incremental performance improvement. In many cases, making
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fundamental changes is the only solution to survive in the current healthcare market
(Kollberg and Elg, 2010). Given the magnitude of the required changes, having
performance measures that can both monitor progress toward goals and provide feedback
to focus efforts toward continuing improvement is crucial.
There are many challenges in designing and implementing a comprehensive
performance measurement system in a healthcare organization. Performance
measurement systems employed in healthcare must be capable of not only meeting
expectations of different stakeholders, but also of giving the most realistic image of the
status and the progress that are being made to the system. There are various issues in the
healthcare industry that need to be addressed. Long wait times, increasing costs of
healthcare, low productivity, and the competency of people who work in hospitals and
clinics all need to be assessed (Purbey et al., 2006). It is only through becoming informed
of the status of different elements influencing the quality of services that healthcare
organizations can start to look for the shortcomings and deficiencies in their operations
and think of better ways to carry out processes more efficiently and effectively in a way
that leads to all stakeholders’ satisfaction. Researchers have suggested various
performance areas in healthcare that need to be measured, which are discussed next.
2.2.1 Performance Areas in Healthcare
According to Loeb (2004), the central issue in performance measurement remains
the absence of agreement among researchers and practitioners with respect to what
should be measured. Careful consideration and thought must be used when deciding upon
what should be measured. It would make no sense to measure some areas, and other areas
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may be too complex or require too many resources to properly measure and utilize the
data (McGlynn et al., 1998).
Purbey et al. (2006), categorized performance measurement parameters in three
categories, including efficiency, effectiveness, and flexibility. Purbey et al. suggest that
effectiveness in a hospital can be measured by measuring service quality, customer
satisfaction, growth, and safety. Each of these measures can be broken down into
measurable units. For example, service quality can be measured by cleanliness of hospital
environment or quality of clinical investigations. Waiting time may be one of the criteria
for a customer satisfaction measure. Number of cases of bacterial infection in the hospital
is a measure that can be used, for example, to assess safety in a hospital.
Brook et al. (1996) mentioned structure, process, and outcome as the three bases
on which quality of care can be evaluated. Structural data are characteristics of physicians
and hospitals (e.g. a physician’s specialty or the ownership of a hospital). Process data
are the components of the encounter between a physician or another healthcare
professional and a patient (e.g. tests ordered). Outcome data refer to the patient’s
subsequent health status (e.g. an improvement in symptoms or mobility). Brook et al.
argue that process data are usually more sensitive measures of quality than outcome data,
because a poor outcome does not occur every time there is an error in the provision of
care.
According to Curtright et al. (2000), the National Committee for Quality
Assurance’s (NCQA) Healthcare Effectiveness Data and Information Set (HEDIS)
incorporates performance indicators that cover quality of care, access to and satisfaction
with care, resource utilization, finances, and organizational management. Curtright et al.
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also mention that the Joint Commission on Accreditation of Healthcare Organizations’s
ORYX system asks that hospitals measure performance in the domains of clinical quality,
health status of patients, patient satisfaction, and financial strength.
The National Health Service (NHS) Performance Assessment framework included
in the NHS plan suggests six categories for measuring the performance of healthcare
organizations. These six categories include health improvement, fair access, effective
delivery of appropriate healthcare, efficiency, patient / carer experience, and health
outcomes of care (Moullin, 2004). Also, Griffith et al. (2002) evaluated the use of a set of
nine multidimensional hospital performance measures derived from Medicare reports.
The measures include cash flow, asset turnover, mortality, complication, length of
inpatient stay, cost per case, occupancy, change in occupancy, and percent of revenue
from outpatient care. According to Griffith et al., except for the occupancy measures, the
other seven measures represent a potentially useful set for evaluating most U.S. hospitals.
Figure 2.2 synthesizes the different performance areas suggested within the literature.

Figure 2.2: Performance areas suggested for healthcare systems
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Some researchers have commented on the characteristics of effective
measurement systems in healthcare organizations. According to Moullin (2004), in
designing and implementing a performance measurement system in a healthcare
organization, it is vital to address eight essentials. These essentials include using a
balanced set of metrics, measuring what matters to service users and other stakeholders,
involving staff in determining the metrics, including both perception metrics (which are
obtained directly from service users and other stakeholders) and performance indicators
(which are recorded directly by the organization), using a combination of outcome and
process metrics, taking account of the cost of measuring performance, having clear
systems for translating feedback from metrics into a strategy for action, and finally being
focused on continuous improvement rather than a blame culture.
Many studies in the field of performance measurement in healthcare indicate that
healthcare organizations mostly focus on health outcomes from the perspective of
physicians and patients / service users (e.g. whether an ill patient recovers) and the
financial status of healthcare organizations. While these criteria are important, it is vital
to consider that metrics related to health outcomes and financial issues are the metrics
that, at best, indicate the image of the hospital’s/clinic’s performance in the past. In other
words, financial and health outcome criteria are “lagging” indicators of performance in a
hospital/clinic (Voelker et al., 2001). The problem with these types of metrics is that
lagging indicators are historical in nature, do not reflect current activities, and also lack
predictive power. Lagging indicators show the final result of an action, usually well after
it has been completed and dominate at the higher levels in an organization (Macpherson,
2001). To determine the factors driving future performance in terms of quality and
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financial issues, healthcare organizations need to develop a set of prospective and
forward-looking indicators, or “leading indicators”, that are implemented in balance with
lagging indicators. Leading indicators are those that reliably foretell or indicate a future
event. As an example, employee satisfaction is usually recognized as a leading indicator
of customer satisfaction. Leading indicators tend to dominate at lower levels of an
organization (Macpherson, 2001).
The Balanced Scorecard (BSC) framework is one of the most popular
performance measurement frameworks used by hospitals and clinics to address issues of
measuring performance. BSC creates a balance between financial, operating and other
organizational metrics and provides a set of forward-looking performance indicators,
linking strategy to specific actions. Developing and implementing these metrics and
indicators provide healthcare managers with a comprehensive view of organizational
performance. The next section will review the application of BSC in healthcare
organizations, the benefits of BSC to healthcare management, and gaps that still exist in
the implementation of BSC in healthcare.
2.2.2 Use of BSC in healthcare
In 1992, Robert S. Kaplan and David P. Norton introduced the Balanced
Scorecard (BSC) to provide organizations with the opportunity to balance their financial
measurements with non-financial measurements (Kaplan and Norton, 1992). According
to Bhagyashree et al. (2006), the BSC framework has mostly been applied in private
industry. The BSC framework aims to provide managers with a hierarchical top-down
tool linking long-term financial goals to performance targets and metrics within three
other perspectives including customer, internal business, and learning and growth.
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Kaplan and Norton (1996) contend that a BSC should include a wide range of
performance metrics in order to represent all dimensions of an organization.
Although BSC is a relatively new concept in healthcare organizations, in recent
years the number of BSC case studies from healthcare in various countries has increased
(Kollberg and Elg, 2010). Azizi et al. (2012) mentioned a study that gathered a
comprehensive collection of scholarly papers related to BSC in several sectors and found
a considerable number of studies (53 out of 161) were conducted in the healthcare sector.
Zelman et al. (2003) reported the use of BSC by different types of healthcare
organizations, including hospitals, university departments, psychiatric centers, and longterm care facilities. According to Kollberg and Elg (2010), BSC provides a balanced
profile of performance that encompasses different stakeholders. Physicians may focus on
the perspective that deals with medical performance in order to improve healthcare
quality; whereas, managers may pay more attention to economic metrics and customer
satisfaction in order to control the organization in the most efficient way. The concept
“balanced” is regarded as a balance between the four perspectives suggested by Kaplan
and Norton. This balance implies that patients, employees and processes are just as
important as finances. The literature indicates various purposes for which BSC is used in
hospitals/clinics. Zelman et al. (2003) suggested that BSC can be used as a system to
improve healthcare quality and to support long-term survival. Inamdar et al. (2002)
summarized the benefits of implementing BSC in a healthcare organization. Inamdar et
al. suggest that BSC aligns the organization around a more market-oriented, customerfocused strategy, monitors and assesses the implementation of strategy, provides a
communication and collaboration mechanism, assigns accountability for performance at
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all levels of the organization, and finally provides continual feedback on the strategy and
promotes adjustments to marketplace and regulatory changes.
The literature in the field of performance measurement in healthcare includes case
studies of BSC implementations conducted in different hospitals or clinics in different
countries. These case studies often include steps that hospitals/clinics have gone through
to define balanced perspectives of performance, define appropriate metrics within each of
those perspectives, and analyze the results of the measurement system to improve
performance in different parts of the organization. Based on the organization’s
requirements, the number of defined perspectives and the types of metrics these
perspectives cover can vary from one healthcare organization to another. The next section
will summarize some of these case studies and the issues found in the design of
measurement systems.
2.2.2.1 Application of BSC in five southern California hospitals
Chow et al. (1998) published one of the first studies of BSC implementations in
healthcare organizations. The report presents healthcare administrator suggestions for the
goal of BSC and the metrics that can make up an effective scorecard for a hospital, as
well as for specific subunits of a hospital. Based on two surveys conducted among toplevel administrators of five Southern California hospitals and among hospital laboratory
heads, Chow et al. discussed what an effective balanced scorecard might look like for a
healthcare organization. Each of these administrators was asked to identify up to five
major success factors, along with associated metrics, that might form the basis of the
balanced scorecard for the organization.
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Through interviews with administrators, Chow et al. developed two lists of
metrics for each of the four regular BSC perspectives (customer, internal business,
innovation and learning, and financial). One list was based on hospital administrator
suggestions, and the other list was based on hospital laboratory administrator suggestions.
Metrics with similar content were grouped together. For each group of metrics within
each category, there was a defined goal that acknowledged what the metric was supposed
to monitor. For example, in the customer perspective, for the metrics “time to respond”
and “patient satisfaction surveys,” the goal was defined as “prompt emergency room
response.” As another example, in the internal business perspective, for “complaint rate,”
“patient feedback,” “quality of care” and “degree to which staff is professional, friendly,
and helpful,” the goal was to achieve “service excellence.”
The hospitals in this study were in the early stage of BSC implementation,
however, all the interviewed administrators in this study believed that the balanced
scorecard system would be extremely beneficial to their organization.
2.2.2.2 Development of Balanced Scorecard at the Mayo clinic
Curtright et al. (2000) described a case study in which the leadership of outpatient
operations for Mayo Clinic in Rochester, Minnesota, created a performance measurement
system using a set of balanced macro-level indicators. The metrics in each category
(perspective) were defined by internal stakeholders.
According to Curtright et al., the leadership of Mayo Clinic’s outpatient
operations realized the financial indicators and clinical productivity indicators had largely
dominated the performance measurement system deployed in the clinic. Mayo managers
received limited information on other aspects of the organization such as access,
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communication, cycle times, and efficiency. Therefore, the managers started developing a
PMS that incorporated financial figures as one among a broader set of metrics. To do this
job, Mayo Clinic’s researchers studied the literature on various measurement systems in
healthcare and gathered data from leading academic healthcare centers to define a
number of performance categories. To identify performance indicators in each of the
defined categories, each member of the outpatient operations leadership team suggested
key performance indicators that should be included in the measurement system according
to their judgment. The result of this project was development of metrics as indicated in
Table 2.5.
Table 2.5: Mayo’ Clinic Performance Categories and Metrics
Performance Category
Performance Indicator
Rating of primary care provided, Rating of
Customer satisfaction
subspecialty care provided
Clinical productivity and
Clinical productivity per physician per workday,
efficiency
Outpatient visits per physician per workday
Financial
Expense per relative value unit (unit of service)
General examination average itinerary length in
Internal operations
days, Patient complaints per 1000 patients, Waiting
Percentage of staff from underrepresented groups,
Mutual respect and diversity
Employees satisfaction surveys
Social commitment
Mayo’s contribution to society
External environmental
Board of Governors’ environmental scan, Market
assessment
share
Patient characteristics
Patient mix by geography and payor group

Curtright et. al, (2000) suggested that this case study was one of the first reports
to operationalize and disseminate expanded operational performance measurements at the
institutional level in healthcare.
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2.2.2.3 Implementation of BSC in three Swedish hospitals
Kollberg and Elg (2010) presented a case study of BSC implementation in three
different hospitals in Sweden. Interviews and documents were the major sources for data
collection in this study. In the first case, Kollberg and Elg make a conclusion that BSC
was mainly used “to plan future events, in discussions in management groups and to
disseminate information both within and outside the organization.” Five perspectives
were defined in the first case including patient / customer perspective, process
perspective, development / future perspective, employee perspective, and production /
economic perspective. In higher levels of the hospital, the metrics in the economic
perspective (e.g. medication costs in institutional care) dominated the discussions;
whereas, in lower levels, key metrics in the customer perspective were mostly reported.
Overall, fifteen metrics were defined at the departmental level.
The second case in Kollberg and Elg’s study used BSC for different purposes,
such as receiving information about the organization’s activities and spreading
information among the employees and also as a source of information in discussion
between people. BSC in the second case includes five perspectives at the top
management level including financial, process, employees, innovation and development,
and customer. There were twenty five metrics in different perspectives such as “number
of people in continuous improvement training” (innovation and development) or “number
of management decisions implemented” (process perspective).
The final case in Kollberg and Elg’s study used BSC more as a communication
tool. Four perspectives including finance, process/productivity, customer/patient, and
learning were included in the scorecard. Some of the metrics defined in each perspective
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were “number of patients expected to wait more than one month for treatment”
(process/productivity perspective) and “patient satisfaction” (customer/patient
perspective).
2.2.3 Metrics within BSC perspectives in healthcare
In 2008, Gurd and Gao analyzed the published cases of BSC in healthcare. They
found twenty-two case studies in the literature, ten of which were from the United States.
The first question that the researchers sought to answer was “what are the perspectives
used in healthcare?” Organizations adopt perspectives that were relevant to how they
measure success. In healthcare, scorecards appear even more diverse than in the business
and academic sectors (Voelker et al., 2001). According to Gurd and Gao, the choice of
perspectives remains one of the most important decisions in BSC design. In their study,
Gurd and Gao found out that most of the cases used the financial and internal business
process perspective. 77% of the cases had a customer or patient perspective. And finally,
a total of 50% used the learning and growth (or innovation and learning) perspective.
The second question that Gurd and Gao investigated was “Which specific
performance metrics are used within the scorecard?” Most healthcare organizations have
a range of metrics already in place. Inamdar et al. (2002) conducted interviews with
healthcare executives in nine provider organizations that had begun to implement BSC in
their organizations. The goal of this research study was to evaluate the potential value of
BSC and the way these organizations had developed their BSC framework. According to
the results of this study, the nine organizations had distributed metrics across the four
perspectives in BSC in the following format: financial (23%), customer (33%), internal
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processes (27%), learning and growth (17%). Inamdar et al. suggested that this
distribution is consistent with the distribution used in other private-sector organizations.
In Gurd and Gao’s study, the number of metrics defined in healthcare
organization scorecards ranged from 13 to 44. The results on the number of metrics
within each perspective in the evaluated cases in Gurd and Gao’s study indicated that 19
metrics were defined from the financial perspective, 17 metrics were defined from the
customer / patient perspective, 20 from the internal business process perspective, 11 from
the learning and growth or innovation and learning perspective, and 14 metrics were
defined from other perspectives.
Another literature study conducted by Azizi et al. (2012) reviewed case studies of
application of BSC in healthcare organizations. Different aspects of each case study
including application area, genre of BSC, perspectives, and number of metrics were
included in this research. Azize et al. focused on the metrics from each case study to
estimate a reasonable number of metrics that may be included in the healthcare
organizations’ scorecards. A wide range of 4 to 48 metrics were found in this literature
review. Many cases included between 20 and 30 metrics. The next section will review the
learning and growth perspective of BSC, which is the main focus of this research.
2.2.4 Learning and growth Perspective Gap
Studies on application of BSC metrics in healthcare clearly indicate that the
learning and growth metrics have been deployed in these organizations at a rate that is
slower than other perspectives (Inamdar et al., 2002, Gurd and Gao, 2008). According to
Marr and Adams (2004), the learning and growth perspective of the balanced scorecard
has long been considered its weakest link, and few organizations have figured out how to
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find meaningful and relevant performance metrics within this perspective. Speckbacher et
al. (2003) concluded that more than 30% of BSC users do not have the learning and
growth perspective, not merely because of lack of recognition of this perspective, but
because of the difficulty of obtaining suitable metrics. According to Kaplan and Norton
(1996), compared to the specific metrics developed for the financial, customer, and
internal business process perspective, there are fewer examples of specific metrics in the
learning and growth perspective. Kaplan and Norton found that despite having excellent
starts on metrics for the top three perspectives of BSC, when it comes to specific metrics
concerning employee skills, strategic information availability or other categories of
performance in the learning and growth perspective, companies had devoted virtually no
effort for measuring either the outcomes or drivers of these capabilities. Kaplan and
Norton admit that “this gap is disappointing since one of the most important goals for
adopting the scorecard measurement and management framework is to promote the
growth of individual and organizational capabilities.” The next section will discuss the
learning and growth perspective in more detail and review the content and the principles
that Kaplan and Norton suggested for this perspective.
2.2.5 Learning and Growth Definition
The question that metrics in the learning and growth perspective seek to answer is
that whether the organization is able to sustain innovation, change, and continuous
improvement. These metrics relate to an organization’s more intangible assets and the
organization’s ability to excel in the future. The learning and growth perspective
constitutes the base of the balanced scorecard framework (Voelker et al., 2001). The
objectives in the learning and growth perspective provide the infrastructure to achieve
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higher performance in the other three perspectives. Only through adequate investment in
this perspective can an organization achieve long-term success.
Kaplan and Norton (2004) introduced the concept of “intangible assets” as the
content of the learning and growth perspective. Kaplan and Norton classify intangible
assets into three principle categories, based on their experience in building balanced
scorecards across a wide variety of service and manufacturing organizations. These three
principles include human capital, information capital, and motivation and empowerment,
which will be discussed next.
According to Kaplan and Norton (1996), one of the most dramatic changes in
management thinking has been the shift in the role of organizational employees. Kaplan
and Norton discuss the value that employees bring to their organizations and emphasize
the importance of improving processes and performance through ideas that come from
“front-line” employees who are closer to internal processes and an organization’s
customers. This shift requires continuous improvement in employee skills so that their
minds and creative abilities can be mobilized to achieve organizational objectives.
Employees must take on dramatically new responsibilities if the business is to achieve its
customer and internal business objectives. Therefore, monitoring organizational assets in
terms of employee capabilities is one of the important tasks that need to be considered in
a performance measurement system.
If employees are to be effective in organizations, they need excellent information
on customers, internal processes, and also on the financial consequences of their
decisions. Front-line employees need accurate and timely information about customer
relationship with the organization. Kaplan and Norton suggest that development of an
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excellent information system and training employees to use the information system
enhances employee abilities to improve processes, either continuously, via TQM efforts,
or discontinuously, through process redesign and reengineering projects. Therefore, level
of availability of information is an important factor that must be measured within an
organization.
Even skilled employees, provided with easy access to information, will not
contribute to organizational success if they are not motivated to act in the best interests of
an organization or if they are not given freedom to make decisions and take actions.
Safety in the work environment is another factor that can lead to higher employee
performance. Therefore, the third of the enablers for the learning and growth objectives
focuses on the organizational climate for employee motivation.
This research aims to study the application of learning and growth metrics in
healthcare organizations. Using data provided by managers from clinics and hospitals, the
most important learning and growth performance categories that drive the future
performance of a healthcare organization will be determined. Moreover, a set of metrics
will be identified to enable hospital/clinic mangers to monitor the capabilities inside the
organization to detect areas that need to be improved.
This study will use an analysis technique called Analytic Hierarchy Process
(AHP) to develop a prioritized set of performance categories and metrics that could be
used to foster growth at a hospital or clinic. With Analytic Hierarchy Process (AHP),
pairwise comparisons are used to measure the relative importance of one category or
metric over other categories or metrics. These comparisons are made using either a
numerical or verbal scale and are used to develop a ranking of the metrics. Factors
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affecting this comparison include accessibility of data to measure the metrics, alignment
with the organization’s strategy, and understandability of the metrics. AHP has been
applied in a variety of domains. A more comprehensive overview of the AHP method is
summarized next.
2.3 Analytic Hierarchy Process
Analytic Hierarchy Process (AHP) is a multi-criteria decision-making approach
that was introduced by Saaty (1980 and 1997). The AHP method has been studied by
many researchers in the literature (Ho, 2008). According to Saaty (1980), AHP can help
decision makers choose the best alternative in complex decision problems where they are
faced with multiple criteria in the decision making processes. AHP uses a hierarchy of
decision criteria and alternatives to obtain the weights of importance of the criteria and
alternatives in comparison to each other (Escobar and Moreno-Jimenez, 2002). The
pertinent data are derived by using a set of pairwise comparisons. The AHP method has
been applied in many different domains (particularly manufacturing) due to its reliability
and ease of use. Some of the applications of AHP are review next.
2.3.1 AHP Application
The AHP method has attracted the interest of many researchers and practitioners
in various domains due to the nice mathematical properties of the method and the fact
that the required input data are relatively easy to obtain (Triantaphyllou & Mann, 1995).
Pohekar and Ramachandran (2004) reviewed more than 90 published papers on the
application of Multi-Criteria Decision Making (MCDM) techniques in sustainable energy
management. Pohekar and Ramachandran suggested that, with respect to simplicity of
application and feasible expected outcome, AHP was the most popular technique in the
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areas of renewable energy planning, energy resource allocation, building energy
management, transportation energy management, planning for energy projects, and
electric utility planning.
Toshtzar (1988) applied the AHP method to the problem of computer software
evaluation. Due to presence of several qualitative factors such as ease of operation,
flexibility, and manufacturer’s technical support in selecting a suitable software package,
Toshtzar argued that AHP provided a comprehensive framework to evaluate numerous
quantitative and qualitative software evaluation-related factors, which are not equally
important. Furthermore, Triantaphylloue and Mann (1995) mentioned some of the
industrial engineering applications of AHP including integrated manufacturing,
evaluation of technology investment decisions, flexible manufacturing systems, and
layout design.
Liberatore and Nydick (2007) reviewed the literature on the application of the
AHP to important problems in healthcare decision making. The seven areas in which the
problems were addressed using the AHP included diagnosis, patient participation,
therapy/treatment, organ transplantation, project and technology evaluation and selection,
human resource planning, and healthcare evaluation and policy. Liberatore and Nydick
suggested that evaluation and selection of therapies and treatment was the area in which
the highest number of case studies of the AHP application was found. AHP has also been
used by some researchers in evaluating performance measurement systems in healthcare
and other domains. The next section reviews application of AHP in performance
measurement.
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2.3.2 AHP in Performance Measurement
According to Chan (2006), formulating strategic objectives and monitoring how
well these objectives are achieved are key processes in the implementation of BSC. The
main challenge in this process is reaching an agreement on the relative significance of the
multitude of organizational goals, performance perspectives, and performance metrics.
Chan suggested that AHP could help management set priorities on organizational goals
and performance metrics using multiple inputs in the decision-making process.
Leung, Lam, and Cao (2006) also proposed AHP as a method to facilitate the
implementation of BSC within an organization. Leung et al. suggested that AHP could be
used to address some of the traditional problems of BSC, such as the dependency
relationship between metrics and the use of subjective versus objective measures. Kumar
Dey, Hariharan, and Clegg (2006) conducted a study to develop a performance
measurement model for service operations using the AHP approach. The study applied a
performance measurement model (which was developed by reviewing the PMS literature)
to the intensive care units of three different hospitals in developing nations. Kumar Dey
et al. used AHP to find the relative importance of the outcomes, structures, and processbased factors in the developed PMS. The next section summarizes the three steps
included in performing AHP.
2.3.3 AHP Process
The three main operations of the AHP approach include identifying the decision
criteria, priority analysis, and consistency check. The first step entails defining criteria
that are influential on the problem and dividing them into homogenous groups. To do the
priority analysis, the defined criteria within each group and the groups themselves are
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compared in a pairwise fashion. These comparisons will be performed separately,
meaning that the criteria in each group will be compared separate from criteria in another
group. These pairwise comparisons are based on the decision maker experience and
knowledge and are used to determine the relative weight of each criterion. In performing
the pairwise comparisons, there is always a chance of inconsistency occurring in the
comparisons. This inconsistency often occurs as the result of the unavailability of
quantitative data or due to comparisons that are based only on subjective judgments of
decision makers. As a result, a consistency check is critical and can be assessed through
the computation of a consistency ratio.
The AHP fundamental scale is the measurement system used to complete pairwise
comparisons and to document decision makers determination of the relative priority of
one criterion compared to other criteria. The AHP fundamental scale is especially useful
when there is no precise quantitative data to support pairwise comparisons. According to
Triantaphyllou (2000), this AHP scale is a one-to-one mapping between a set of discrete
linguistic choices available to the decision maker and a discrete set of numbers that
represent the priority (or importance) of the criteria. This scale has been validated for
effectiveness, not only in many applications by a number of people, but also theoretically
(Saaty & Vergas, 2001). Table 2.6 summarizes the AHP fundamental scale.
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Table 2.6: The Fundamental scale of the AHP pairwise comparison
(Saaty, 1990)

The Fundamental Scale for Pairwise Comparisons
Intensity of
Importance
1

Definition

Explanation

Equal importance

Two elements contribute equally to the objective.
Experience and judgment slightly favor one
3
Moderate importance
element over another
Experience
and judgment strongly favor one
5
Strong importance
element over another
One element is favored very strongly over
7
Very strong importance
another, its dominance is demonstrated in
practice
The
evidence
favoring
one element over another
9
Extreme importance
is of the highest possible order of affirmation
Intensities of 2, 4, 6, and 8 can be used to express intermediate values. Intensities 1.1, 1.2, 1.3,
etc. can be used for elements that are very close in importance.

Saaty (1980) reported a law by Weber, a well-known century psychologist,
regarding a stimulus of measureable magnitude. In Weber’s law, the “Difference
Threshold” or "Just Noticeable Difference" is the minimum amount by which stimulus
intensity must be changed to produce a noticeable variation in sensory experience.
According to his psychological theory, the human mind is not able to make choices and
assign numbers to the relative priority of a criterion from an infinite set of numbers. For
example, people cannot distinguish between two very close values of importance, say
3.00 and 3.0218. This is the main reasoning used by Saaty to establish 9 as the upper
limit of his scale, 1 as the lower limit and a unit difference between successive scale
values (Saaty & Vergas, 2001). The basis for Saaty to select nine gradations is that
human factors studies show that an individual can hold 7±2 objects in the short term
memory at the same time (in this case the nine definitions for the nine intensity levels
shown in Table 6). Thus, Saaty's fundamental scale of comparison ensures that the
capacity of the short term memory is not exceeded. This research will investigate the use
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of AHP to determine the priorities of metrics related to the learning and growth
perspective. The details of the methodology used for this research are described next.
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Chapter 3 - Research Methodology
This chapter summarizes the methodology used to develop performance metrics
to evaluate the learning and growth perspective of the balanced scorecard for hospitals
and clinics. This description includes a summary of the construction, administration, and
analysis of the survey instrument designed for this study. The research began with a
review of the performance measurement literature. The goal of this review was to identify
metrics within the balanced scorecard (BSC) framework that hospitals and clinics could
use to monitor organizational capabilities in terms of innovation, human capital,
infrastructure and technology, and organizational capital. Six hospitals and clinics
participated in the study. Surveys were completed by thirteen managers in different
departments within these six hospitals and clinics. The survey was constructed using a
PDF fillable format and was sent via email and completed electronically. The Analytic
Hierarchy Process (AHP) approach was used to calculate relative weights of the different
metrics and categories of performance, based on the weighted priorities submitted by the
managers completing the survey.
The first section of this chapter describes the method used to identify the learning
and growth metrics for this study and construct the survey. In the second section, the
procedure to identify hospitals and clinics and participants within these hospitals and
clinics and also the procedure to distribute the survey among the participating managers
are summarized. The final section of this chapter describes the analysis that was used to
calculate and assess the relative weights of the learning and growth categories and
metrics in the survey. The method used to construct the survey is described next.
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3.1 Survey construction
The survey constructed for this study included three parts. The first part was an
AHP form that contained pairwise comparisons among identified performance categories
and metrics. The second part of the survey was designed to measure the level of access to
measurement data and the use of identified metrics within the participants’ departments.
The final part of the survey asked participants to add metrics within the four identified
categories (innovation, human capital, infrastructure and technology, and organizational
capital) that were either already in use in the participant’s department or metrics the
participant believed would be useful to deploy.
The first step in constructing the survey was identifying the performance
categories and metrics from the literature. Specifically, in order to calculate the priorities
of these metrics, an Analytic Hierarchy Process (AHP) survey was designed. This survey
contained several pairwise comparisons among the identified categories and metrics.
Participants compared pairs of categories and pairs of metrics to prioritize these
categories and metrics relative to one another. The steps taken to identify metrics and to
construct the AHP-based survey are described next.
3.1.1 Identifying the learning and growth metrics
The metrics included in the survey were identified through an extensive review of
the literature on performance measurement. The literature review covered publications on
both the design and implementation of BSC, in general, and the use of BSC in healthcare.
The focus of the literature review was on the learning and growth perspective of BSC,
which is considered the perspective that has been ignored by many organizations. Few
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organizations have found meaningful and relevant performance metrics for this
perspective (Marr & Adams, 2004).
According to Kaplan and Norton (1992), metrics defined within the learning and
growth perspective are generally grouped into three categories. These three categories
include human capital, information capital, and employee motivation and empowerment.
Speckbacher et al. (2003) suggested that most hospitals and clinics used different
categories of learning and growth metrics in healthcare balanced scorecards. Based on a
review of the scorecards of hospitals and clinics in which BSC has been implemented,
four categories of learning and growth perspective metrics were defined, which included
“innovation”, “human capital”, “infrastructure and technology”, and “organizational
capital”. A definition of each category was included in the survey to create a common
basis for participant understanding of these four different categories of learning and
growth metrics. Table 3.1 summarizes the definitions provided with the survey for each
category.
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Table 3.1: Categories of metrics defined within the learning and growth perspective
Performance
Definition
Category
Innovation

Human Capital
Infrastructure and
Technology

Organizational
Capital

Ability to identify customer needs and to create products / services
to meet these needs (Kaplan & Norton, 1992).
The skills, knowledge, and experience possessed by the employees,
viewed in terms of their value or cost to the organization (Gurd and
Gao, 2008).
The level of usage of advanced equipment and information
technology to enable access to relevant information (Gurd and Gao,
2008).
The intangible assets of an organization that add value to products /
services of the organization such as the level of employee
empowerment, employee motivation, employee commitment, and
safety. (Kaplan & Norton, 1992)

The next step in constructing the survey was to identify metrics for each
performance category, applicable to hospitals and clinics. Towards this end, an extensive
review of the literature was conducted to find publications on the implementation of BSC
within particular hospitals or publications summarizing the use of BSC in multiple
hospitals. At this stage, a total of 22 published papers were reviewed. Google scholar was
used to search for published papers on BSC. The keywords used in searching were “BSC
in healthcare”, “performance measurement in healthcare”, and “scorecards in health
sector.” The search results included publications describing the process by which
particular hospitals had designed and implemented BSC. Furthermore, several
publications describing the benefits resulting from implementing BSC within hospitals
were also identified.
Among the publications that described BSC design and implementation processes
within hospitals, some authors included illustrations of specific perspectives and metrics
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used in balanced scorecards. Most of the metrics used in the survey constructed for this
study were selected from the list of metrics included in publications describing BSC
design and implementation in healthcare. Besides publications on performance
measurement in healthcare, published articles and books on the topic of BSC in general
were also reviewed. Some metrics were extracted from Kaplan and Norton’s (1992)
book, Translating Strategy into Action: The Balanced Scorecard, and were adapted to the
health sector. For example, Kaplan and Norton introduced “percentage of sales from new
products” as an indicator of innovation within an organization. To make this metric
applicable to healthcare environment, a metric “percentage of revenue from new medical
services developed in the last two years,” was developed. Table 3.2 summarizes the
complete list of metrics developed for this research by category (innovation, human
capital, infrastructure and technology, and organizational capital), along with the primary
source that each metric was taken from. Metrics indicated in bold are the metrics that
were extracted from publications on the general application of BSC and were refined to
be applicable to healthcare environments by the researchers. The next step in creating the
survey was constructing the AHP form. The detailed steps taken to construct the AHP
form are provided next.
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Organizational Capital

Infrastructure and
technology

Human Capital

Innovation

Table 3.2: List of identified metrics within the four performance categories
Category
Metric
Source
Number of experimental treatments attempted in the past
Walker and
two years
Dunn (2006)
Kaplan and
Number of new medical services offered in the past
Norton (1992)
two years
Kaplan and
Percentage of revenue from new medical services
Norton (1992)
developed in the past two years
Number of professional publications
Chow (1998)
Kaplan and
Time to apply a new medical service in the
Norton (1992)
hospital/clinic (from planning until using in practice)
Gurd and Gao
Expenditures on employee development (training,
brochures, etc.)
(2008)
Gurd and Gao
Total training hours provided to the staff in the past year
(2008)
Kaplan and
Percentage of positions unoccupied at a given time
Norton (1992)
Ratio of staff contracts renewed to total number of
Chow (1998)
contracts
Number of new staff hired in the past year
Chow (1998)
Number of physicians using electronic hospital clinical
Gurd and Gao
information systems
(2008)
Expenditures on hardware and software per year
Chow (1998)
Kaplan and
Percentage of customer-facing staff having electronic
Norton (1992)
access to information about patients
Computer networks downtime (ratio of downtime to total Kaplan and
Norton (1992)
working time)
Testing equipment time (time to perform the test
Walker and
procedure)
Dunn (2006)
Kaplan and
Number of suggestions per employee
Norton (1992)
Kaplan and
Number of suggestions implemented
Norton (1992)
Percentage of staff who have access to the operational or
Kaplan and
quality measures
Norton (1992)
The ratio of total workdays lost to injury to total days
Stewart and
worked
Bestor (2000)
Stewart and
Average years of consecutive service of all employees
Bestor (2000)

64

3.1.2 Constructing the AHP survey
Analytic Hierarchy Process (AHP) is a technique that is used to provide a
prioritized ranking of several factors relative to one another. The AHP technique has been
applied to multi-criteria decision making and used to select one best alternative from a set
of alternatives evaluated with respect to several criteria. Pairwise comparisons are
performed and used to develop relative weights for the criteria, which are then used to
rank alternatives.
For this research, pairwise comparisons were performed at two levels. At the first
level, the four identified performance categories (innovation, human capital,
infrastructure and technology, and organizational capital) were compared with one
another. At the next level, the five metrics within each performance category were
compared to one another. A tool, developed by the research team for another application,
was utilized to complete the AHP analysis steps.
The first step in conducting AHP analysis is to perform a series of pairwise
comparisons between the criteria that are to be prioritized. With four performance
categories at the first level and five performance metrics within each category at the
second level, a total of 46 pairwise comparisons were included in the survey (6 pairwise
comparisons of performance categories and 40 pairwise comparisons of performance
metrics). Figure 3.1 provides a snapshot of the survey items created to collect pairwise
comparison data for the first level. Figure 3.2 provides a snapshot of the survey items
created to collect pairwise comparison data for the second level.
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Innovation

Human
Capital

Innovation

Infrastructure
and Technology

Figure 3.1: Example of category pairwise comparisons

Number of
experimental
treatments attempted
in the past two years

Number of new
medical services
offered in the past
two years

Number of
experimental
treatments attempted
in the past two years

Percentage of
revenue from new
medical services
developed in the
past two years

Figure 3.2: Example of metric pairwise comparisons
Participants assigned a number between 1 to 9, towards one of two performance
categories or metrics. The assigned number indicates the relative weight of one category
or metric in relation to a second category or metric. By assigning these numbers,
participants indicated which metrics are more important to be included on performance
reports within different healthcare departments. These comparisons were completed
based on the participant’s knowledge and experience in the operations within a specific
department in the hospital or clinic in which participant was employed. As shown in
Figures 3.1 and 3.2, assigning the number 1 indicates equal importance of the two items
in the pairwise comparison. The higher the number that is assigned to one category or
metric, the more important that category or metric was perceived to be. The scale that
was used on the survey form was developed based on the work of Saaty (1990). The data
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from this survey were used to develop a relative weight for each category and for each
metric.
To calculate the metrics included on the survey, each hospital or clinic would
need to have access to employee records as well as records related to equipment use,
medical services and financial performance. The required data needed to calculate the
proposed metrics are often stored in business databases, i.e. Electronic Health Record
(EHR) systems. Having easy access to data is crucial to enabling the use of any of the
metrics included in the survey. The second part of the survey was designed to determine
the level of access to the data needed for each of the metrics within the participant’s
organization. This second section of the survey is described next.
3.1.3 Access to measurement data
According to Kaplan and Norton (1996), an organization’s scorecard should
include a limited number of metrics. Information overload limits a manager’s capacity to
manage effectively. One of the main problems associated with having multiple metrics is
the costs associated with collecting and analyzing data for multiple metrics. These costs
include creating and maintaining management information systems to record data and
calculate metrics. Other costs are associated with human resources to capture and report
each metric (Bourn et al., 2000).
To investigate the availability of data to enable the use of the various proposed
metrics within hospitals and clinics, a table was included in the survey to measure the
level of difficulty for a particular clinic or hospital to acquire the required data for each
metric. Three choices were provided for participants to choose from: “easy,” “difficult,”
and “impossible.” Participants were also asked to specify whether or not each proposed
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metric was already in use within the department or organization. Data from this second
question were analyzed to measure the current level of use of learning and growth metrics
within participating hospitals and clinics. Figure 3.3 provides a snapshot of the second
section of the survey.

Figure 3.3: Example of the second section of the survey
The final section of the survey requested that participants identify additional
metrics, within any of the four performance categories (innovation, human capital,
infrastructure and technology, and organizational capital) that were currently used by
their department or metrics that they believed would be useful to deploy. Figure 3.4
illustrates a part of the final section of the survey. The full survey is included in
Appendix A. The next section summarizes the steps that were completed to distribute the
survey and to collect survey responses.

Figure 3.4: Example of the final section of the survey
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3.2 Survey administration and collection
This section describes details related to both participant selection and survey
collection. The research team was composed of a graduate researcher and the graduate
researcher advisor. Permission to administer the surveys was granted by the Institutional
Review Board (IRB) at Oregon State University. Both researchers were certified to
conduct research including human subjects. A cover letter explaining the research study
was provided to each participant. The cover letter also served as the waiver of informed
consent. The cover letter provided information about the study, participant rights,
confidentiality, length of the survey, instructions on completing the survey, directions for
returning completed surveys, and contact information for the principal investigator,
student researcher, and the Institutional Review Board (IRB). After reading the cover
letter, participants could decide whether or not to complete the survey. The IRB research
protocol and the cover letter are included in Appendix B. The next section describes the
process used to identify participants.
3.2.1 Medical facility identification and participant contact
The targeted subject population for this study consisted of medical and health
services managers in the United States. According to Bureau of Labor Statistics (2012),
Medical and health services managers, also called healthcare executives or healthcare
administrators, “plan, direct, and coordinate medical and health services. They might
manage an entire facility, specialize in managing a specific clinical area or department, or
manage a medical practice for a group of physicians.” Most medical and health services
managers work in office settings in healthcare facilities, including hospitals, nursing
homes, and group medical practices.
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The goal was to identify participants from different hospitals and clinics so that
variability between responses could be examined across different healthcare
environments. Convenience sampling was the sampling method that was used for this
study. Individuals that were initially contacted at each hospital/clinic were the medical
managers known to the researchers. Participating managers were selected by the primary
contact at the hospital/clinic to complete the survey. The main criticism to convenience
sampling is sampling bias and that the sample might not be representative of the entire
population (Lohr, 2009). However, since the participants in this study were selected from
a wide range of medical departments, the sample provides some representation of a
broader population of medical and health services managers.
The first step in identifying participants to complete the survey was to find a
primary contact for each identified medical facility. An email was sent by the researcher
to six individuals who were connected with six different hospitals and clinics. Upon
receiving an email response agreeing to help with the study, three files related to the
research were emailed to the primary contact for review. These three files included the
survey, the cover letter, and the research protocol, consistent with the approved IRB
protocol. These documents provided information on research objectives, as well as
background information related to the research. In some cases, the graduate researcher
scheduled phone calls or face-to-face meetings with the primary contact. The primary
contact identified managers, who were familiar with the operations of different
departments within the organization. The primary contact provided email addresses for
these possible participants. The survey was then emailed to selected managers either
directly by the researcher or by the primary contact. At this stage, a total number of 39
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managers received the survey. Of these 39 managers, 13 managers completed and
emailed the survey to the researcher. The next section provides details on the six
participating organizations and department managers who completed the survey.
3.2.2 Survey distribution
To maintain confidentiality the six participating organizations will be referred to
as organization 1, organization 2, and so on. Organization 1 is a private, nonprofit health
system located in the Pacific Northwest. The organization employs nearly 3,000
caregivers and has 261 beds. More than 350 on-site medical staff members and
approximately 200 visiting medical staff members deliver a wide range of healthcare
services. An email, explaining the goal of the study, was sent to the Manager for Center
of Care Development. Additional details were provided to the manager via the phone.
The manager provided contact information for six managers including the Manager of a
Cancer Center, the Managers of Patient Care Services for Medical/Surgery,
Orthopedic/Neurology, and Transfer Centers, the Manager of the Community Strategies
Center, a regulatory specialist for the Quality Management Department, the Manager of
Performance Analytics, and the Manager of Cardiovascular Services. The researcher
emailed the survey, cover letter, and research protocol to these managers and received a
completed survey from all of these managers within two weeks.
Organization 2 is a medical center located in the Pacific Northwest. More than
1700 employees are employed at this medical center. The medical center is licensed to
operate more than 180 beds. The Manager for Health Research and Quality at this
medical center was contacted initially by the researcher and after further discussing the
study with the researcher at a face-to-face meeting, the manager asked three managers
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including an operations managers, a supervisor and a director to complete the survey. The
primary contact at organization 2 requested that the names of the participating
departments not be mentioned.
Organization 3 is a physician-led medical clinic located in the Pacific Northwest.
More than 600 medical professional and support staff work for the clinic. The clinic has
been recognized for superior performance by entities such as American Medical Group
Association and the National Committee of Quality Assurance. The Chief Operations
Officer at this clinic was contacted and provided with the survey, cover letter, and
research protocol. One manager from this clinic, the Imaging Services Department
Manager completed the survey.
Organization 4 is a medical center and is part of not-for-profit network of
hospitals and clinics located in the Pacific Northwest. The medical center employs more
than 3,400 employees, 980 medical staff members and owns more than 480 beds. The
Manager of the Strategic Management Services at organization 4 was contacted initially
by the researcher. The survey, cover letter, and protocol were emailed to five managers at
organization 4. One manager, the Nurse Manager, completed and emailed the completed
survey to the researcher.
Organization 5 is a not-for-profit hospital located in the Pacific Northwest. The
hospital owns 48 beds and was named one of the nation’s top 100 hospitals. The Manager
of Lean Applications was initially contacted by the principal investigator. The Manager
of Lean Applications emailed the survey, cover letter, and protocol to three managers.
The Chief Operations Officer at this hospital completed the survey.
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Organization 6 is part of a network of four hospitals, six outpatient centers, two
cancer centers and nearly 700 employed and independent physicians. The hospital,
located on the east coast, is a 521-bed medical facility. The Manger of the Surgery
Department at this hospital completed and emailed the survey to the researcher. Table 3.3
presents a summary of the participating organizations and medical managers for each
organization. Each organization’s information was extracted from the organization’s
website. If the information was not found, the cell in the table was left blank. After
collecting all completed surveys, the data were analyzed using the methods described
next.
Table 3.3: Summary of participating organizations and medical managers in the study
Number
Number of
Number of
Organization
Participants
of Beds Medical Staff Participants
Manager of a Cancer
Center, Managers of
Patient Care Services for
Medical/Surgery,
Orthopedic/Neurology, and
Transfer Centers, Manager
of the Community
1
261
350
6
Strategies Center,
regulatory specialist for the
Quality Management
Department, Manager of
Performance Analytics,
Manager of Cardiovascular
Services
Operations manager,
2
180
200
3
supervisor, director
Imaging Services
3
600
1
Department Manager
Nurse Manager at the
4
480
980
1
Nursing Department
5
48
1
Chief Operations Officer
Manager of Surgery
6
521
700
1
Department
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3.3 Analysis details
The following sections explain the various analysis methods used for this study.
Three different analysis steps were undertaken. In the first step, using the AHP method, a
relative weight was calculated for each performance category and for each metric within
each category. AHP calculations were completed using a software tool called the ABC
AHP Decision Tool, which was developed by the researchers and is available at
http://www.fhwa.dot.gov/bridge/abc/fast.cfm. In the second step, reliability of the
collected data was evaluated using the Consistency Ratio (CR) indicator. Consistency
ratios for each individual survey were calculated. In the next step, the calculated AHP
results were analyzed to draw conclusions regarding the preference of medical managers
for the different learning and growth metrics and to analyze variability between responses
within and between different participating hospitals and clinics. The next section presents
an overview of the calculation of the relative weights for the performance categories and
the metrics.
3.3.1 AHP calculation
The data collected from AHP surveys were transformed into a prioritized set of
metrics. In this section a hypothetical example is used to explain the four steps that were
completed to calculate the relative weights for each category and for each metric from the
survey data.
In the first step, the data collected from the pairwise comparisons are entered in
tables called “pairwise comparison matrices.” The pairwise comparison matrices
represent a decision maker’s judgment of the weight of each metric relative to another
metric. Suppose that a decision maker believes that metric B has moderately more weight
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than metric A, the rating of 2 is assigned in the matrix to indicate this relative weight.
Suppose further that metric B has strongly more weight than metric C, the rating of 4 is
assigned as the weight for metric B relative to metric C. Finally, assigning the rating of 6
for metric A versus metric C indicates a very strong weight of metric A over metric C.
Figure 3.5 provides a snapshot of the completed pairwise comparisons for this
hypothetical example. Table 3.4 shows the corresponding pairwise comparison matrix
developed using these weights.
.
Metric A

Metric B

Metric B

Metric C

Metric A

Metric C
Figure 3.5: Hypothetical completed AHP survey

Table 3.4: Pairwise comparison matrix
Metric A
Metric B
Metric C
6

Metric A
Metric B

2

4

Metric C

The cross diagonal terms for the AHP analysis process are calculated next. The
cross diagonal terms are the reciprocals (if relative weight of metric A to metric C is 6,
relative weight of metric C to metric A is 1/6 or 0.16). The principal diagonal terms,
representing the relative weight of a metric to itself, are assigned a value of 1. The
completed pairwise comparison matrix for this specific example is shown in Table 3.5.
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Table 3.5: Completed pairwise comparison matrix
Metric A
Metric B
Metric C
Metric A

1

0.5

6

Metric B

2

1

4

Metric C

0.16

0.25

1

Saaty (1980) demonstrated that the relative weights of criteria that were compared
to each other could be determined by calculating the “eigenvector” of the matrix. An
eigenvector of a square matrix is a non-zero vector that when multiplied by the matrix,
yields a vector that differs from the original vector at most by a scalar multiple (Andrew,
1973). The eigenvector of a matrix can be calculated either by computer programs like
MATLAB or through manual calculations. To simplify calculation process, Saaty (1980)
developed an approximate method for calculating eigenvectors. Saaty’s method for
calculating eigenvectors is described next, as the third and fourth steps of the AHP
analysis process.
The third step in calculating the relative weights from AHP survey data is to
create the “normalized comparison matrix.” To obtain a normalized matrix, the values of
each column in Table 3.5 are summed. Then, all elements of the comparison matrix are
normalized based on the column sum. For example, the summation of the first column of
Table 3.5 is equal to 3.16. To normalize the first column, all elements are divided by
3.16. The normalization generates the numbers 0.316, 0.632, and 0.050 for the first
column. A similar procedure is followed for columns two and three. The resulting
normalized matrix for this example is shown in Table 3.6.
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Table 3.6: Normalized comparison matrix
Metric A
Metric B
Metric C
Metric A

0.316

0.285

0.545

Metric B

0.632

0.571

0.363

Metric C

0.050

0.142

0.090

The fourth and final step of the AHP analysis process is to calculate a relative
weights matrix. Relative weights are obtained by averaging each row of the normalized
matrix. For example, the relative weight of metric A is obtained by dividing the total of
0.316, 0.285, and 0.545 by 3, which is 0.382. For metric B, the relative weight is (0.632 +
0.571 + 0.363) / 3 = 0.522. Finally, the relative weight of metric C is calculated as (0.050
+ 0.142 + 0.090) / 3 = 0.094. Table 3.7 presents the final calculated relative weights for
each of the three metrics in this example. Based on the values in Table 3.7, metric B has
the highest weight. Metric A has the second highest relative weight, and metric C has the
lowest weight.
Table 3.7: Metrics relative weights
0.382
Metric A
Metric B

0.522

Metric C

0.094

Using the steps outlined, an overall relative weight for each identified
performance category and for each metric within each performance category was
calculated. These relative weights provide a summary of the perceptions of the
participating healthcare managers of the relative importance of each of the four
performance categories and of the metrics within each category in monitoring learning
and growth within their organization. It is important to note that the results of the AHP
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analysis reflect the judgment of those medical and health services managers who
participated in this study.
Since AHP results depend on participant judgment and participants do not
normally make perfect judgments in completing the AHP pairwise comparisons (Antonio
Alonnso & Lamata, 2006), it is necessary to check participant responses to make sure that
these responses are reliable. The next section describes the method used to check the
reliability of the responses received for this study.
3.3.2 Consistency Ratio (CR) for pairwise comparisons
In the second stage of analysis, the Consistency Ratio (CR) of the data collected
from AHP portion of the surveys was calculated. CR is an indicator that tells the
researcher how reliable the ratings are in a series of pairwise comparisons. The potential
of AHP to check for consistency is one of the method’s greatest strengths (Antonio
Alonnso & Lamata, 2006). To explain the concept of consistency, an example is provided
next. Suppose that metric A is considered to be two times more important than metric B,
and metric B is considered to be three times more important than metric C. Perfect
consistency would imply that metric A is six times more important than metric C. In
other words, if aij is a value in the ith row and the jth column of the pairwise comparison
matrix, in a matrix that is considered mathematically consistent, aij is equal to aik × akj. If
participants judge metric A to be less important than metric C, it means that a judgmental
error exists, and the prioritization matrix is inconsistent. The CR is a mathematical means
for measuring the level of judgment error for a particular set of AHP data. The CR is the
result of dividing the Consistency Index (CI) by the Random Index (RI). CI (the
numerator in the CR equation) is calculated as shown in Equation 1:
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CI = (ƛmax – n) / (n-1)

(1)

Where n is the number of criteria or metrics in the pairwise comparisons and ƛmax
is calculated from the pairwise comparison matrix in three steps. First, the values in each
column are added together. Second, the summation of each column is multiplied by the
respective weight for that metric (from the “relative weights” table). Third, the weighted
summed values are added together to calculate the value of ƛmax.
The denominator in the CR equation is the Random Index (RI). RI is the average
value of CI for random matrices and is determined from a lookup table. RI is a direct
function of the number of criteria or metrics being considered. Saaty (1977) calculated
the random indices as shown in Table 3.8.
Table 3.8: Random Indices (Saaty, 1977)
n
Random Index (RI)
1
0.00
2
0.00
3
0.58
4
0.9
5
1.12
6
1.24
7
1.32
8
1.41
9
1.45

The higher the CR, the less consistent the participant has been; whereas, a lower
CR is indicative of more consistency in the responses. An acceptable level of
inconsistency is usually CR = 0.1 (Saaty, 1977). However, some sources suggest that it is
possible to obtain meaningful results from an AHP data set with CR values as high as 0.2
( Moreno-Jimenez, Aguaron, and Escobar, 2008). After completing the CR analysis, a
few surveys were eliminated from the dataset due to the high value of the calculated CR.
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The next section summarizes the analysis of the AHP results and the variability of
responses within and between participating hospitals and clinics.
3.3.3 Variation between responses
In the third stage of analysis, variation of relative weights of each performance
category and each metric was analyzed. The analysis was completed by comparing
coefficients of variation (CV) of responses of all participants with CVs of responses of
participants within the same organization. The goal of this analysis was to examine
whether or not there was any similarity between responses of managers who were
employed in the same organization.
Coefficient of variation (CV) is a statistical measure of the distribution of data
points in a data series around the mean. It represents the ratio of the standard deviation to
the mean. CV is a helpful statistic in comparing the degree of variation from one data
series to the other, when the means and the sizes of the groups of data are considerably
different from each other. Being calculated as the ratio of standard deviation to the mean,
the coefficient of variation is computed using Equation 2:
Coefficient of Variation = Standard Deviation / Mean

(2)

The main steps involved in computation of CV are:
1. Compute the sample mean, using the formula µ = Σxi/n, where xi is the
relative weight of a performance category or a metric and n indicates the
number of participants in the sample.
2. Compute the sample variance, using the formula (Σxi – µ) 2 / (n-1).
3. Identify the sample standard deviation by finding the square root of the results
obtained from step 2.
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4. Divide the standard deviation by the sample mean.
For each performance category and each metric, the computed CV of the relative
weights from all of the received surveys was compared with the computed CV of the
relative weights from surveys received from Organization 1 and Organization 2 (in which
multiple managers participated in the study). The next chapter presents the results from
AHP calculations and other analyses conducted on the received data.
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Chapter 4 - Results
This chapter discusses the results of the analyses that were conducted using the
completed AHP surveys. First, the results of the AHP calculations are presented. A
relative weight was calculated for each performance category and for each performance
metric based on participant input. The Consistency Ratio (CR) indicator was used to
evaluate the reliability of responses. Next, variation of responses across all the
hospitals/clinics was compared to the variation of responses within a specific
hospital/clinic. Comparison of response variations enabled the researcher to examine
whether managers’ preferences, in terms of selecting a particular learning and growth
category or metric, were more similar within a specific hospital/clinic or across
hospitals/clinics. Next, the level of access to measurement data in different participating
hospitals/clinics was examined. Within each performance category, the number of
metrics with “easy” access to measurement data was compared with the number of
metrics with “difficult” and “impossible” measurement data access. These results were
used to evaluate the impact of data availability on managers’ preference towards certain
performance categories or metrics. Finally, the level of use of learning and growth
metrics within different participating hospitals/clinics was analyzed. Participants were
asked to specify metrics that were already in use. The number of metrics specified as
“already in use” by participants was compared across the four identified performance
categories. While the final section of the survey requested that participants add metrics
that were already in use or that the participant believed would be useful to deploy, only
two participants provided this information, so no additional analysis was possible. The
results of the AHP calculations are summarized next.
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4.1 AHP results
The analysis of data began by entering each response into the ABC AHP Decision
tool (accessed through Federal Highways Administration website at
http://www.fhwa.dot.gov/bridge/abc/fast.cfm). The performance categories and the
metrics within each performance category were compared separately. A relative weight
was calculated for each performance category and for each metric based on surveys
received from each participant from the six participating hospitals/clinics. These relative
weights indicated the participant’s preference in using the identified learning and growth
metrics within a certain medical department. The relative weights of each performance
category and each metric are presented in Tables 4.1 through 4.5. The ABC AHP
Decision tool also calculated Consistency Ratios for each group of pairwise comparisons
(i.e. category group and metrics group). For Consistency Ratios, an acceptable value of
0.2 was used. The results indicated in bold in Tables 4.1 - 4.5 had Consistency Ratios
higher than 0.2, which were determined to be unacceptable.

Table 4.1: Relative Weights (%) and CRs for Each Performance Category

Performance Category

1
2
3
4
5
6
7
8
9
10
11
12
13

Organization
Organization 1

Participant

Organization 2
Organization 3
Organization 4
Organization 5
Organization 6

Innovation
12.9
51.3
22.1
16.7
40.1
21.2
6.3
5.7
6.3
21.0
19.1
17.0
28.1

Human
Capital
38.8
7.8
55.9
37.6
42.4
7.4
33.0
59.5
33.0
51.7
46.5
49.1
52.5

Infrastructure and
Organizational Capital
Technology
30.4
17.9
15.7
25.1
7.1
14.9
23.9
21.8
8.5
9.0
13.3
58.2
31.1
29.6
15.0
19.8
31.1
29.6
16.5
10.7
17.2
17.2
17.0
17.0
9.7
9.7

Consistency
Ratio (CR)
0.050
0.257
0.176
0.182
0.003
0.172
0.008
0.196
0.008
0.133
0.009
0.921
0.150

83

Table 4.2: Relative Weights (%) and CRs for Innovation Metrics

1
2
3
4
5
6
7
8
9
10
11
12
13

Organization

Organization 1

Participant

Innovation

Organization 2
Organization 3
Organization 4
Organization 5
Organization 6

Number of
experimental
treatments
attempted in
the past two
years
9.2
6.5
11.4
16.6
9.6
7.3
7.3
4.6
10.7
5.2
21.4
2.6
8.1

Number of
new medical
services
offered in the
past two years

Percentage of
revenue from new
medical services
developed in the
past two years

Number of
professional
publications

Time to apply
a new medical
service in the
hospital/clinic

30.2
44.3
23.9
11.0
17.4
36.1
18.0
16.4
12.9
16.7
20.4
38.1
14.5

22.2
15.4
12.6
45.6
40.5
15.2
41.9
49.7
45.5
54.7
8.1
21.9
36.2

6.1
7.9
6.1
4.4
9.2
5.5
3.6
6.8
4.7
5.7
7.7
7.6
5.1

32.2
25.8
46.0
22.4
23.3
36.0
29.2
22.5
26.1
17.7
42.4
29.8
36.2

Consistency
Ratio (CR)

0.163
0.135
0.171
0.217
0.181
0.164
0.187
0.197
0.168
0.116
0.126
0.649
0.157
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Table 4.3: Relative Weights (%) and CRs for Human Capital Metrics

1
2
3
4
5
6
7
8
9
10
11
12
13

Organization

Organization 1

Participant

Human Capital

Organization 2
Organization 3
Organization 4
Organization 5
Organization 6

Expenditures
on employee
development
(training,
brochures, etc.)

Total training
hours provided
to the staff in
the past year

18.8
23.8
13.5
31.7
39.7
25.5
8.3
17.9
20.2
30.8
6.6
38.8
9.9

29.9
17.1
27.7
39.9
29.9
28.8
18.3
29.0
20.4
19.9
49.3
25.1
37.4

Percentage of Ratio of staff
positions
contracts
unoccupied
renewed to
at a given
total number of
time
contracts
21.7
11.5
31.3
8.1
14.5
16.9
17.6
5.5
21.9
17.1
17.9
17.2
9.9

6.6
7.1
4.6
15.4
6.1
14.4
22.3
23.8
14.8
5.3
19.6
7.2
9.4

Number of
new staff
hired in the
past year
23.0
40.6
22.9
5.0
9.9
14.4
33.4
23.8
22.7
26.9
6.7
11.6
33.4

Consistency
Ratio (CR)
0.076
0.170
0.137
0.181
0.122
0.013
0.156
0.035
0.271
0.116
0.093
0.139
0.004
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Table 4.4: Relative Weights (%) and CRs for Infrastructure and Technology Metrics

1
2
3
4
5
6
7
8
9
10
11
12
13

Organization

Organization 1

Participant

Infrastructure and Technology

Organization 2
Organization 3
Organization 4
Organization 5
Organization 6

Number of
physicians using
electronic hospital
clinical information
systems

Expenditures
on hardware
and software
per year

41.5
28.6
15.1
22.1
21.7
24.6
34.9
52.7
37.3
19.3
32.8
17.2
23.1

23.2
29.4
6.8
15.0
10.8
24.9
11.4
14.6
16.9
14.4
8.2
7.2
41.9

Percentage of
customer-facing
staff having
electronic access
to information
about patients
16.4
5.1
15.9
42.9
36.4
22.2
38.1
23.3
27.4
39.2
43.8
38.8
8.3

Computer
Testing
networks
equipment time
downtime (ration
(time to
of downtime to
perform the
total working
test procedure)
time)
12.8
6.2
31.6
5.3
42.9
19.3
15.6
4.4
25.5
5.6
17.4
11.0
4.1
11.4
4.6
4.7
5.0
13.4
22.0
5.2
11.3
3.9
25.1
11.6
11.8
14.9

Consistency
Ratio (CR)

0.180
0.426
0.095
0.467
0.133
0.189
0.126
0.194
0.178
0.215
0.083
0.139
0.106
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Table 4.5: Relative Weights (%) and CRs for Organizational Capital Metrics

1
2
3
4
5
6
7
8
9
10
11
12
13

Organization

Organization 1

Participant

Organizational Capital

Organization 2
Organization 3
Organization 4
Organization 5
Organization 6

Number of
suggestions
per employee

Number of
suggestions
implemented

Percentage of staff
who have access to
the operational or
quality measures

The ratio of total
workdays lost to
injury to total days
worked

13.1
10.2
5.3
3.1
22.8
11.9
34.9
9.7
13.2
22.2
11.0
7.2
4.8

41.9
7.6
11.6
44.6
27.8
5.4
11.4
33.5
13.5
29.9
22.2
38.8
6.4

20.9
42.5
31.2
16.9
38.4
15.8
38.1
10.8
16.3
5.3
41.2
25.1
38.9

17.6
23.3
21.4
17.3
5.7
61.5
4.1
26.2
14.4
33.8
21.8
11.6
15.3

Average years
of consecutive
service of all
employees
6.5
16.4
30.5
18.1
5.3
5.4
11.4
19.8
42.5
8.8
3.8
17.2
34.6

Consistency
Ratio (CR)
0.128
0.161
0.143
1.059
0.184
0.144
0.126
0.180
0.158
0.190
0.105
0.139
0.181
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4.2 Consistency Ratio checking
The survey data with Consistency Ratios higher than 0.2 were eliminated. A
Consistency Ratio higher than 0.2 indicated that the participant’s responses to a certain
group of pairwise comparisons were not reliable. Figure 4.1 illustrates an example of
responses that had high CRs. Specifically, for the organizational capital category, the
participant was inconsistent in the relative ranking of importance for some metrics.

Figure 4.1: A sample participant’s response for organizational capital metrics
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On this specific survey, on the seventh pairwise comparison, the participant
identified the metric “the ratio of total workdays lost to injury to total days worked” as
more important than the metric “percentage of staff who have access to the operational or
quality measures.” On the next pairwise comparison, the participant identified the metric
“percentage of staff who have access to the operational or quality measures” as more
important than the metric “average years of consecutive service for all employees.” In a
consistent AHP survey, based on the first two pairwise comparisons, “the ratio of total
workdays lost to injury to total days worked” would have been rated as more important
than “average years of consecutive service for all employees.” However, on the last
pairwise comparison in this survey, the participant assigned the number 8 towards
“average years of consecutive service for all employees” to indicate the higher
importance of the metric in comparison to “the ratio of total workdays lost to injury to
total days worked.” The participant’s rankings were not consistent, resulting in a
Consistency Ratio of 1.059, much higher than acceptable.
Based on the Consistency Ratio analysis, of the thirteen responses for each group
of pairwise comparisons, the graduate researcher removed two responses from the
performance category comparisons, two responses from the innovation metric
comparisons, one response from human capital metric comparisons, two responses from
the infrastructure and technology metric comparison, and one response from the
organizational capital metric comparisons. The next section presents the synthesized
results of the entire set of AHP calculations using only these data in which acceptable
Consistency Ratios were obtained.
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4.3 AHP results synthesis
After entering all the data into the ABC AHP Decision tool and calculating the
relative weights for each survey, average performance category weights and average
metric weights were calculated. Pie charts of the relative weights were created using
Microsoft Excel 2010 and are presented in Figures 4.2 - 4.6.

Organizational
Capital, 21.7%

Infrastructure
and
Technology,
18.5%

Innovation,
18.1%

Human
Capital, 41.7%

Figure 4.2: Average Relative Weights (%) for Performance Categories
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Time to apply a
new medical
service in the
hospital/clinic ,
30.6%

Number of
professional
publications,
6.2%

Number of
experimental
treatments
attempted in
the past two
years, 9.2%

Number of new
medical
services offered
in the past two
years, 22.8%

Percentage of
revenue from
new medical
services
developed in
the past two
years, 31.1%

Figure 4.3: Average Relative Weights (%) for Innovation Metrics

Number of new
staff hired in the
past year, 20.9%

Expenditures on
employee
development
(training,
brochures, etc.),
22.1%

Ratio of staff
contracts renewed
to total number of
contracts , 11.8%

Percentage of
positions
unoccupied at a
given time, 15.7%

Total training
hours provided to
the staff in the
past year, 29.3%

Figure 4.4: Average Relative Weights (%) for Human Capital Metrics

92

Testing equipment
time (time to
perform the test
procedure), 9.7%
Computer
networks
downtime (ration
of downtime to
total working
time), 16.6%
Percentage of
customer-facing
staff having
electronic access
to information
about patients,
28.1%

Number of
physicians using
electronic hospital
clinical information
systems, 29.1%

Expenditures on
hardware and
software per year,
16.3%

Figure 4.5: Average Relative Weights (%) for Infrastructure and Technology Metrics

Average years of
consecutive
service of all
employees , 16.8%

The ratio of total
workdays lost to
injury to total days
worked , 21.4%

Number of
suggestions per
employee, 13.8%

Number of
suggestions
implemented,
20.8%

Percentage of staff
who have access to
the operational or
quality measures ,
27.1%

Figure 4.6: Average Relative Weights (%) for Organizational Capital Metrics
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4.4 Variation in responses
Coefficients of variation (CV) of the relative weights for each performance
category and each metric are presented in Figures 4.7 - 4.11. Three CVs were calculated
and compared to each other for each performance category and each metric, which
included CV of all the participants, CV of participants in organization 1 and CV of
participants in organization 2. Since the survey was completed by only one manager in
organizations 3 through 6, CVs cannot be calculated for these organizations. Comparing
CVs allowed the researchers to study variation in responses between different
hospitals/clinics and determine whether working in a different hospital/clinic impacted
manager preferences in selecting metrics.
Unreliable responses (responses with consistency ratio higher than 0.2) were not
included in the CV calculations. In organization 2, there were only two reliable responses
in the human capital category. Therefore, no CV could be calculated for the human
capital metrics within organization 2. For the human capital metrics, comparison of CVs
of participant’s responses was completed only between CVs of participants across all the
organizations and CVs of participants in organization 1 (Figure 4.9).
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Figure 4.7: Comparison of CVs for performance categories
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Figure 4.8: Comparison of CVs for innovation metrics
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Figure 4.9: Comparison of CVs for human capital metrics
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Figure 4.10: Comparison of CVs for infrastructure and technology metrics
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Figure 4.11: Comparison of CVs for organizational capital metrics

4.5 Access to measurement data
In the second part of the survey, the level of access to metrics data was evaluated
using a 3-point scale. Participants were asked to specify the level of difficulty associated
with acquiring necessary data for each metric. The three choices provided to the
participants were “easy”, “difficult”, and “impossible.” Results of the analysis of ease of
data acquisition are summarized in Figures 4.12 - 416. Figures 4.12 - 4.16 present the
number of responses (easy, difficult, or impossible) for each metric in each performance
category. For some metrics, participants did not specify the level of access to data. Figure
4.16 summarizes the combined results of accessibility of measurement data for each
performance category.
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Figure 4.12: Level of Data Access for Innovation Metrics
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Figure 4.13: Level of Data Access for Human Capital Metrics
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Figure 4.14: Level of Data Access for Infrastructure and Technology Metrics
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Figure 4.15: Level of Data Access for Organizational Capital Metrics
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Figure 4.16: Level of Data Access by Performance Categories

4.6 Metrics in use within participating medical departments
For each of the identified metrics, participants also specified whether a metric was
already in use within the medical department or not. The average number of metrics that
were specified as “already in use” by each participant was 16 (out of 20 metrics). Figure
4.17 summarizes the number of metrics in use within each performance category. Figure
4.17 allows comparisons of the level of use of learning and growth metrics across the
four different performance categories. The results showed that the highest use of
performance metrics is related to human capital category, which was also identified by
participants as the most important learning and growth category.
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Figure 4.17: Learning and growth metrics usage status by performance category

The results indicated that, according to participating managers, “human capital” is
the most important driver of future performance in healthcare organizations. The results
also indicated relatively low variation between responses for the most important
performance categories and metrics and a high level of usage of learning and growth
metrics in participating healthcare organizations. A summary of the most significant
findings resulting from this research along with a discussion of the implications for
practitioner and implications to the body of knowledge are presented in the next chapter.
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Chapter 5 - Discussion and Conclusions
This research employed the Analytic Hierarchy Process (AHP) to develop a
ranking of the most important performance categories that drive the performance of a
hospital/clinic in terms of health outcomes and finances. The performance categories
studied in this research correspond to the learning and growth perspective, which
constitutes the base of the balanced scorecard (BSC) framework. This research also
identified the most important metrics to measure the learning and growth performance
categories, based on the input of the healthcare managers from the six hospitals/clinics
that participated in this study.
While there has been research on which aspects of healthcare organization
performance need to be measured, this research explored the application of prospective
and forward-looking indicators of performance, which have been largely ignored by
researchers in the healthcare literature. According to Kaplan and Norton (1992), due to
cause and effect relationships between BSC perspectives, improvement in each category
within the learning and growth perspective can lead to improvement in the high-level
performance of an organization in terms of finances and customer satisfaction. The
results of this research provide evidence that human capital is perceived by healthcare
managers as the most important resource to monitor and develop in hospitals and clinics.
These results suggest that monitoring growth in human capital is crucial in achieving
organizational objectives. The next section presents a summary of the most significant
findings resulting from this research.
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5.1 Summary of Research Findings on AHP Methodology
According to the synthesized results of the Analytic Hierarchy Process, there is a
strong preference toward using human capital metrics among the medical and health
services managers. Human capital was ranked first among the four identified
performance categories within the learning and growth perspective with a relative weight
of 41.7%, which was significantly higher than the three remaining performance
categories. After human capital, participating healthcare managers specified
organizational capital as the most important learning and growth category with a relative
weight of 21.7%. The two learning and growth categories with the lowest relative weight,
according to participating healthcare managers, were infrastructure and technology and
innovation with relative weights of 18.5% and 18.1%, respectively.
In this research, through an extensive literature review, several metrics were
extracted from various performance measurement articles. Most of the metrics were used
by hospitals/clinics that had implemented BSC. These metrics enable healthcare
managers to monitor the performance of the hospital/clinic within some or all of the four
learning and growth categories. Using AHP in concert with the data supplied by the
participating managers, the most important metrics for each performance category were
identified. For human capital, the most important metric identified was “total training
hours provided to the staff in the past year.” “Percentage of staff who have access to the
operational or quality measures,” which is an indicator of employee motivation, was the
most important metric in the organizational capital category. For infrastructure and
technology, managers identified “number of physicians using electronic hospital clinical
information systems” as the most important metric. And lastly, “time to apply a new
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medical service in the hospital/clinic” was found to be the most important measure of
innovation within a hospital or clinic.
Based on the results, there seems to be no evidence that there is any particular
relationship between manager preferences in selecting metrics and the hospital/clinic that
they work at. Comparing coefficients of variation of responses across all the
organizations with coefficients of variation of responses in organization 1 and
organization 2 indicated that dispersion of data within an organization was similar to
dispersion of data across different organizations. In other words, working in a different
hospital/clinic did not have an impact on participating manager preferences in selecting
the most important performance category (human capital) and the most important metrics
for each performance category. Summaries of significant findings related to the level of
access to measurement data and to the use of metrics within participating medical
departments are presented next.
5.2 Summary of Research Findings on Access to Measurement Data and Use of
Metrics
The level of access to measurement data was investigated in this study. According
to participating healthcare managers, the most accessible data are available for those
metrics related to human capital. This accessibility to data may also be correlated with
the preference for human capital metrics. The level of access to innovation metrics data,
which was the least important performance category among the four learning and growth
categories, ranked the lowest by managers relative to other performance categories. After
human capital, infrastructure and technology metrics and organizational capital metrics
were ranked second and third in terms of the level of access to measurement data.
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The results on access to measurement data were consistent with the number of
metrics in use within the participating medical departments. According to the surveys,
human capital metrics are used more than the three other categories by the participating
departments. Of the 65 responses in each category (13 participants × 5 metrics), 78
percent of the responses in the human capital category were “yes”, meaning that the
metric was currently in use. After human capital metrics, infrastructure and technology
metrics had the highest rate of use with 69 percent and organizational capital metrics
were next with 61 percent. Innovation metrics were used less than the three other
categories, with only 56 percent of the responses recorded as “yes”. The next section
presents implications of these research findings to practitioners.
5.3 Implications for Practitioners
The learning and growth perspective of the balanced scorecard framework
attempts to identify resources and tools needed to improve important internal processes
(Walker & Dunn, 2006). Due to resource constraints, organizations need to prioritize
resources and focus on the most important areas of performance to achieve long-term
success. This research provides evidence that among healthcare managers, human capital
is the organizational resource that needs to be tracked and focused on in healthcare
organizations. According to Kaplan and Norton (1996), an organization’s measurement
system affects the processes and efforts within the organization. By developing
appropriate human capital metrics, a hospital/clinic can better assess the conditions
necessary for improving human resources and subsequently achieving organizational
objectives. The higher relative weight of the metric “number of training hours provided
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to the staff” compared to the metric “number of new staff hired” indicated that existing
employee development is key in delivering high quality care in hospitals/clinics.
Moreover, the “number of physicians using electronic hospital clinical
information systems” was identified as the most important metric in the infrastructure and
technology category. This finding supports the BSC literature on the importance of the
availability of information on customers and internal processes in enabling employees to
be effective. By developing a comprehensive information system and by making this
information available to physicians, hospitals/clinics can enhance physicians’ abilities to
improve medical processes and to deliver high quality care to patients.
The relatively low variation in responses (coefficient of variation lower than 0.5)
for the highest priority performance category and metrics suggests that it is possible to
create a consistent set of metrics for measuring the learning and growth perspective in
different hospitals/clinics, thus enabling benchmarking. Gurd and Gao (2008) suggested
that healthcare organizations need to work in groups of like organizations to produce
scorecards that are comparable. By standardizing performance metrics, data collection
efforts and costs can be minimized. The next section summarizes implications of these
findings to the existing body of knowledge.
5.4 Implications to the Body of Knowledge
Two different studies by Gurd and Gao (2008) and Azizi et al. (2012) suggested
that the learning and growth perspective is ignored in healthcare, compared to other BSC
perspectives. Speckbacher et al. (2003) concluded that more than 30% of BSC users do
not have metrics for the learning and growth perspective. The findings of this research
provided evidence that participating hospitals/clinics are deploying too many learning
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and growth metrics in different medical departments. The average number of learning
and growth metrics in the survey that were “already in use” was 16 (out of 20 metrics).
However, since the metrics in this research were extracted from different cases of BSC
implementation within healthcare organizations, the identified metrics encompass a broad
definition of the learning and growth perspective, which goes beyond the limits of the
learning and growth perspective as defined in each individual case of BSC
implementation. The different level of learning and growth metrics usage that was
observed in this research might be due to this expansion of the definition of the learning
and growth perspective. Nevertheless, Kaplan and Norton (1996) suggest that a BSC
should not include more than four or five metrics for each perspective and that a total of
only 20-25 metrics should be tracked closely. Tracking too many metrics is costly and
may cause managers and workers to lose sight of which measures most contribute to the
strategic objectives of the organization. This research contributes a new methodology of
developing a manageable list of significant metrics for different BSC perspectives. The
proposed methodology is summarized in Table 5.1. Opportunities for future research as a
result of this study are discussed next.
Table 5.1: Procedure to develop metrics for performance measurement systems
Step 1 Identify the areas (categories) of performance that need to be measured
Step 2
Step 3
Step 4
Step 5
Step 6

Develop a comprehensive list of metrics within each area (metrics can be
extracted from the literature or suggested by managers)
Construct an AHP survey to compare pairs of metrics
Ask managers to complete pairwise comparisons
Provide a prioritized list of metrics based on AHP calculations
Use AHP results as an input to reduce a comprehensive list of metrics to a
manageable group of performance metrics
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5.5 Future Research
This research had limitations in terms of the diversity of the hospitals/clinics that
were chosen for the study. A study conducted among diverse hospitals/clinics (with
larger dataset) could be helpful to determining whether or not factors, such as size of the
hospital/clinic, number of employees, or having a performance measurement system in
place, impact the selection of performance categories and performance metrics.
Conducting a larger study would enable further investigation of whether or not a
consistent set of metrics can be developed to enable comparisons across operations in
different hospitals/clinics.
Moreover, the strong correlation of results related to data accessibility and metric
use suggests that metric preference selection may be biased by what managers currently
have access to. According to Loeb (2004), the most rational approach for data collection
is first to determine what needs to be measured and then determine whether reliable data
exist to support such measurement. Further research is needed to explore this relationship
between data accessibility and data use and its influence on selecting preference levels.
5.6 Conclusion
Performance measurement is a process that begins with a decision on what to
measure followed by identifying proper metrics and data sources, and culminates in the
analysis, aggregation, understanding, and dissemination of or reporting of results.
Although performance reports for healthcare organizations must be balanced, existence
of numerous metrics in various dimensions in the organization’s measurement framework
can make the process of assessing performance complex, time-consuming, and eventually
of little practical use for managers. Each organization needs to have a systematic process
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in place to identify areas of performance that contribute to proper execution of strategy
and determine the most accurate ways to measure these areas. As Kaplan and Norton
(1996) stated, “if you cannot measure it, you cannot manage it.” This study provided
additional and important insight into the most important areas of performance in the
healthcare domain that form the foundation of future success in the organization.
Monitoring and improving these areas of performance will lead to improvements in
internal processes of healthcare organizations and eventually will lead to high levels of
customer satisfaction and financial profitability.
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Appendix B – IRB Documents
RESEARCH PROTOCOL
7/12/2012
1. Protocol Title Studying the Application of Learning and Growth Metrics in
Healthcare Using Analytic Hierarchy Process
PERSONNEL
2. Principal Investigator: Dr. Toni L. Doolen
3. Student Researcher: Samin Emami
4. Investigator Qualifications:
Dr. Toni Doolen is a Professor in the School of Mechanical, Industrial, and
Manufacturing Engineering. Dr. Doolen has extensive experience in conducting
research studies in the application of process improvement methodologies and
innovation to improve organizational performance. She has over 50 publications in
these areas and has supervised over 25 students in their graduate studies in this
area. She has great familiarity with studies that involve human subjects, since nearly
all of her research includes surveys and interviews of organizational members. In
addition, she spent 11 years in manufacturing engineering and management roles at
Hewlett-Packard Company. She received a BS in Electrical Engineering and in
Materials Science and Engineering from Cornell University, an MS in Manufacturing
Systems Engineering from Stanford University, and a Ph.D. in Industrial Engineering
from Oregon State University.
Samin Emami is a master student in the School of Mechanical, Industrial, and
Manufacturing Engineering. Samin Emami administers the survey in hospitals/clinics.
He has responsibility for connecting with hospitals’/clinics’ managers who are willing
to participate in the study. He has a good understanding of what the research aims to
achieve and has a proper background in the field of performance measurement.
5. Student Training and Oversight: The PI has supervised multiple students
conducting survey research. Dr. Doolen will meet with Samin Emami on weekly
basis during the academic year to supervise all aspects of this project, including data
collection, analysis and summary. During the summer, the meetings will be scheduled
by e-mail. Summer will focus on data collection.
FUNDING
6. Sources of Support for this project (unfunded, pending, or awarded)
This study is unfunded.
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DESCRIPTION OF RESEARCH
7. Description of Research:
This research aims to study the application of learning and growth measures in health
care organizations. Learning and growth measures enable managers in clinics and
hospitals to monitor the level of innovation and the human and organizational capital
and infrastructure and technology capabilities in their departments. This study will
use an analysis technique called Analytic Hierarchy Process (AHP) to develop a set
of metrics that could be used to foster the hospital’s/clinic’s growth. The data for the
analysis will be provided by managers from clinics and hospitals. The developed
metrics may ultimately be used to help managers identify gaps between their current
and ideal status in terms of organizational capabilities and could ultimately be used to
focus improvement efforts. The results of this research will be published in an MS
thesis and in articles in management journals.

8. Background Justification:
Recent changes in the health care industry have increased competition among
hospitals and clinics and have forced managers in these organizations to look for
effective ways to monitor performance in different departments. Deploying a
performance measurement system can help managers find weaknesses in the
organization’s operations and take appropriate corrective actions to improve
operations. The literature in health care performance measurement is rife with
research related to measuring the quality of care delivered to patients and financial
measures. However, few studies have focused on the development of a set of learning
and growth indicators that monitor the level of innovation and organizational
capabilities in terms of human capital, organizational capital, and infrastructure and
technology in a health care organization. The learning and growth indicators measure
the organization’s capacity in planning and implementing its strategy and can be a
driver of financial performance.
In this research, using data provided by managers from clinics and hospitals, a set of
metrics will be identified to provide a framework for hospitals’/clinics’ mangers to
monitor the capabilities inside their organization/department and detect areas that
need to be improved. Further, this research will investigate the possibility of
developing a consistent set of measures, which can be used by different hospitals and
clinics, thus enabling benchmarking.
9. Multi-center Study:
OSU is the only institution conducting this study.
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10. Subject Population
The subject population of this study consists of managers from hospitals and clinics
located primarily in the west coast. The approximate number of participants to be
recruited over the life of the study will be up to 40 managers. The population is not
restricted to any gender or ethnic group. The only requirement for participation is that
the participant is a current manager with sufficient knowledge and experience of the
operations in a hospital or clinic.
11. Consent Process
Since the study presents no more than minimal risk of harm to subjects and involves
no procedures for which written consent is normally required outside of the research
context (the required data for this study will be collected only through surveys), a
waiver of documentation (signature) of informed consent is sought.
A written statement (Appendix C) will be provided to each participant at the
beginning of the survey. This statement is an “explanation of research study” that
informs the participants of the nature of the research activity and provides them with
information about the survey, the potential risks and benefits associated with
participation, and contact information for the principal investigator, student
researcher, and the IRB.
12. Methods and Procedures
Based on a review of the literature related to performance measurement in health care
and measurement systems, a survey was developed. The survey includes a list of
relevant learning and growth metrics that could be used by a health care organization.
The category of each metric (what it is intended to measure) is provided with the
survey to clarify the definition of each measure.
The survey participants will be identified by making phone calls to several
hospitals’/clinics’ managers and explaining the research study and what it aims to
achieve. Also, some participants may be informed about the study through an email.
The written statement in Appendix B will be used in phone calls and emails to let the
managers in hospitals/clinics know about the study.
The surveys will be delivered to participants in two ways. Where possible, the
surveys will be submitted to the department managers in person. A time and date will
be scheduled with the participant for a meeting with the student researcher. In this
meeting, the student researcher will explain the study in more detail and ask the
participant to fill out the survey. Another way of delivering the surveys is via email.
In this case, brief explanatory notes will be provided along with the surveys to
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describe the process of completing the survey. Participants may choose to print the
emailed survey and complete it manually, scan it and email it back, or fill it out
electronically.
Department managers will be asked to weigh each metric relative to other metrics in a
pairwise fashion. For each of these pairwise comparisons, participants will assign a
number on a scale of 1 to 9. Rating each set of metrics will be done based on the
participant’s judgment and knowledge. Participants will also be asked to add metrics
they believe are missing from the survey.
Participants will also be asked to determine, again based on their experience and
knowledge, which of these measures can be used, given the organization’s current
data infrastructure. Participants will also be asked to identify measures already in use
within their organization. The survey should take no longer than 20 minutes to
complete.
The collected data will be analyzed using a Visual Basic-based application developed
by the student researcher. Furthermore, by comparing the completed forms from each
hospital and conducting statistical analysis on the results, the possibility of
developing a single framework consistent among the participating hospitals will be
investigated.

13. Compensation:
There is no compensation for any individual participating in the study.
14. Cost:
There are no costs associated with this study for the participants.
15. Anonymity or Confidentiality
Informed consent signatures will not be collected. The only personal information that
will be collected is the name of the hospital and the job title of the participant.
Therefore, the data on each form will only be attributed to a particular hospital and
not to an individual.
16. Risks
We do not believe there are any discernible risks to those individuals who participate
in the study.
17. Benefits:
We do not believe there are any direct benefits to individuals who participate in the
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study. The findings of this study can be used by the health care organizations as a
basis to create a comprehensive performance measurement system for their
operations. No names or other identifying titles will be used in the data summaries.
18. Assessment of Risk:Benefit ratio:
We do not believe there are any discernible risks or benefits to the participants in this
research.
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Study Title: Studying the Application of Learning and Growth Metrics in
Healthcare Using Analytic Hierarchy Process
Principal Investigator: Dr. Toni Doolen
Dear Participant,
Your help is needed for an important research study. Samin Emami, a master student
working on his thesis in the School of Mechanical, Industrial, and Manufacturing
Engineering at Oregon State University, is working on a research project to study the
application of learning and growth measures in health care institutions. This study will
attempt to develop measurable and objective metrics to enable managers in clinics and
hospitals to monitor innovation, the human and organizational capital and infrastructure
and technology capabilities in their departments. The results of this study are aimed to
help managers identify gaps between their current and ideal status in terms of these areas
to focus improvement efforts.
We are looking for volunteers with knowledge and experience in the operations of
healthcare within hospitals or clinics to complete a survey on learning and growth
measures in their organization. The survey will take approximately 20 minutes to
complete. If you wish to participate, please fill out the survey and email it back. The
security and confidentiality of information sent by email cannot be guaranteed.
Information sent by email can be intercepted, corrupted, lost, destroyed, arrive late or
incomplete, or contain viruses. We ask that you please identify your general job title and
the name of the department you are currently working in. The principal investigator of
this study, Dr. Toni Doolen, and the student researcher, Samin Emami, are the only
individuals who will have access to your individual survey results. You are free to
withdraw at any stage during filling out the form.
If you have any questions or comments, you may contact Samin Emami at
Emamis@onid.orst.edu or Dr. Toni Doolen at toni.doolen@oregonstate.edu. If you have
questions about your rights or welfare as a participant, please contact the Oregon State
University Institutional Review Board (IRB) Office, at (541) 737-8008 or by email at
IRB@oregonstate.edu.

