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ABSTRACT 

An Integrative Review of the Literature on Technology Transformation in Healthcare 

Andrew B. Phillips 

Healthcare transformation through technology is a core objective of health reform. It is 

important for decision makers to understand the likelihood that reform policies will in fact 

transform. This study evaluates evidence of technology transformation in healthcare through an 

integrative review of the healthcare and business literature, guided by the theory of punctuated 

equilibrium (TPE).  TPE describes the process of transformation within organizations, markets, 

and groups. The theory explains transformation as a pattern of long periods of incremental 

change (equilibrium) punctuated by short periods of dramatic change (revolution).  An 

underlying deep structure defines the environment of the organization, market, or group.  

Radical change in the deep structure of the environment is necessary for transformational 

change.   

This integrative review covered the period January 2004 through April 2012. The 

inclusion criteria required that the article or study address both the implementation of health 

information technology in the United States and describe one of the three components of TPE.  

Five hundred twenty articles focusing on transformational change were identified through 

structured database searches of MedLine/PubMed, Business Source Complete, Social Science 

Research Network, and others.  The articles were reviewed, and coded using the three elements 

of TPE. A directed content analysis of the coded data produced 10 themes describing the three 

TPE elements: variations in the environment, market complexity, regulation, flawed risk and 



 

  

reward, theories of technology acceptance, barriers, ethical considerations, competition and 

sustainability, environmental elements of revolution, and internal elements of revolution. 

The results describe a healthcare market exhibiting strong equilibrium and substantial 

resistance to change from HIT. Minimal descriptions of the revolutionary element of TPE were 

evident. The deep structure of healthcare indicates that the historical provider and hospital-

centered market prevails.  Conditions that might encourage alteration of this deep structure were: 

empowering and engaging patients; updating care delivery models; and reducing market 

uncertainty. The revolutionary changes seen in other complex markets from banking to travel to 

manufacturing relied heavily on the power of the consumer to alter deep structure. Although the 

concept of patient centeredness was present in the literature there was little clarity regarding the 

patient as an agent of structural change.   

To our knowledge this is the first application of TPE to investigate technology 

transformation in healthcare.  Others have demonstrated TPE as a viable model for explaining 

transformational change in other markets.  The study is limited by the study timeframe and the 

absence of newer literature reflecting the impact of recent policy changes.  Despite this limitation 

the findings suggest that TPE presents a potentially valuable framework to guide evaluation of 

the progress of policies that encourage transformation from technology.   

Some propose that altering the complex deep structure of healthcare may require a 

complete destruction of existing processes before new processes, innovations, and technologies 

can emerge.  The Affordable Care Act (2010) and the meaningful use provisions of the HITECH 

Act (2009) are moving healthcare toward new patient centered models of care.  Uncertainty 

around the future of reform policies from possible repeal or amendment likely contributes to 



 

  

resistance to transformational change.  This may perpetuate the historical rational and 

incremental pattern of HIT advancement.  Patients as consumers have the potential to influence 

change given the appropriate tools.  The importance of consumers to the transformation process 

suggests that policies fostering technologies that integrate patients into new care delivery models 

are likely paramount to realizing technological transformation.
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CHAPTER 1:  INTRODUCTION/PROBLEM 

The United States (US) receives a poor return on its healthcare investment.  Healthcare 

costs continue to be higher than any other industrialized country while measures of healthcare 

quality and efficiency remain comparably poor (Congressional Budget Office, 2007, 2008, 2010, 

2011; Davis, Schoen, & Stremikis, 2010; Phelps, 2010; US Department of Labor, 2010).  In 

addition, 50 million individuals remain without health insurance (Congressional Budget Office, 

2011; DeNavas-Walt, Proctor, Smith, & U.S. Census Bureau, 2011). There is significant public 

investment in healthcare technology and related research that are expected to improve cost, 

quality and access to healthcare. The last three years have seen the adoption of major healthcare 

reform legislation and a significant capital investment for this purpose.  These policies favor the 

use of health information technology (HIT) to improve access, quality and costs yet there is 

mixed evidence of the success of HIT in real life settings.  To achieve transformation in HIT, and 

the cost and quality benefits that are expected from it, policy must move beyond adoption of 

technology to the transformation of care. Transformation then can be considered a sequence of 

change that begins with adoption and ends when technology has fundamentally changed how 

tasks are carried out.   

Problem Statement  

The many stakeholders, relationships, interactions, data and expertise of healthcare 

delivery create a complex system that is resistant to change.  Some policy makers see technology 

as a solution to this problem and they point to the successful technology transformations that 

have been achieved in other complex markets.  The finance, manufacturing and travel markets 

are examples of successful technology transformations.  These transformations have resulted in 
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reduced costs, improved quality, increased efficiencies and greater customer 

involvement.  The healthcare market however does not behave like other markets.  The economic 

relationships are distorted by the presence of insurance and other payment systems, the 

requirement to participate in the system and the significant knowledge gap between patient and 

provider (Phelps, 2010). There is a gap in the evidence for evaluating the progress of 

transformation and to guide the focus future policy efforts to assure continued progress toward 

improved healthcare cost, quality and outcomes. An understanding of how transformation from 

technology occurs in healthcare and an evaluation of the success or failure of current strategies is 

important for forming future policy.   

Background 

The 2001 Institute of Medicine report Crossing the Quality Chasm provided a vision of 

healthcare that is still largely unrealized today (Institute of Medicine, 2001).  Over the last 75 

years, the major healthcare policy foci of cost, access and quality have served as a consistent 

impetus for policy change.  With the exception of expanded access under Medicare, Medicaid 

and the Children's Health Insurance Program (CHIP), the outcomes of government health 

policies have been poor.  Healthcare costs continue to outpace inflation, an increasing number of 

individuals are without care, and the quality of care compared to other Organization for Co-

Operation and Development (OECD) countries ranks last in most categories (Congressional 

Budget Office, 2010; Davis, et al., 2010; DeNavas-Walt, et al., 2011; US Department of Labor, 

2010). 

Legislation sets the stage for technology transformation in healthcare.  In 2004, a 

technology focus was added to this traditional triumvirate of health policy: cost, access and 
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quality.  President Bush, through executive order, created the Office of the National 

Coordinator (ONC) for Health Information Technology (Bush, 2004). HIT became seen as 

crucial to improving healthcare. Two recent pieces of national legislation have reinforced the 

position of technology at the center of health reform. The Health Information Technology for 

Economic and Clinical Health Act (HITECH), part of the American Recovery and Reinvestment 

act of 2009, allocated $19 billion toward planning, development, research and implementation of 

both a National Health Information Network (NHIN) and the adoption of Electronic Health 

Records (EHR) by hospitals and providers (American Recovery and Reinvestment Act of 2009).  

In 2010, the Patient Protection and Affordable Care Act (ACA) opened the door for new delivery 

models, including incentives for medical homes and affordable care organizations.  These new 

models of care under ACA encourage clinicians to coordinate patient care in new ways and focus 

on sharing patient information to improve quality and efficiency (Patient Protection and 

Affordable Care Act, 2010).  Both legislative reforms represent significant investment in 

healthcare information technology.  Whether it is to collect and share patient data, to create new 

healthcare delivery models or to develop new treatments and research capabilities, technology is 

central to current US federal and state policy.  

Current HIT policy is focused on encouraging technology adoption and use through the 

meaningful use EHR incentive program.  In the most recent peer-reviewed studies, only 17% of 

ambulatory care practices had EHR systems (DesRoches et al., 2008) and only 9.1% of hospitals 

had implemented at least a basic EHR system (Jha et al., 2009).   More recent figures issued by 

the Department of Health and Human Services show that these numbers have increased 

significantly to 55% for physicians and 48% for hospitals (Jamoom et al., 2012; U.S. Department 

of Health & Human Services, 2012).  Adoption is only one step in the transformation process 
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envisioned by policy makers.  Transformation requires a fundamental shift in the way 

healthcare is delivered.  This gap between adoption and transformation is critical to future policy 

discussions.  Understanding how to close this gap within healthcare’s complex environment 

requires a greater understanding of how transformation occurs.   

A model for technology transformation specific to healthcare can help evaluate areas 

where transformation is occurring and where it is not.  In addition, such a model can provide 

guidance for future policies and provide a means for measuring future progress.  Much like 

economic models that define recessionary and inflationary periods and provide direction for 

economic policy, a model for healthcare transformation can support policy makers to facilitate 

transformation.   

Theoretical Framework – Punctuated Equilibrium 

The theory of punctuated equilibrium describes how organizations and systems change 

and develop during transformation and the theory is replacing earlier explanations for 

transformational change based on gradual and incremental modification.  Within this newer 

theory, change occurs in short dramatic bursts. Between these bursts of change, organizations 

experience lasting relative equilibrium that is often difficult to interrupt.  These periods of 

equilibrium become lasting and comfortable for organizations and systems.  Positive or negative 

incremental changes are absorbed by the system with little or no lasting effect.  Dramatic, often 

disruptive, change is frequently required to break the established equilibrium. Organizations and 

systems thus alternate between long periods of calm equilibrium and short periods of dramatic 

change.  Change is in these systems is often called “revolutionary.” 
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Transformational change has been described and studied in organizations 

(Tushman & Romanelli, 1985), groups (Gersick, 1988), science (Kuhn, 1996), and biology 

(Eldredge & Gould, 1972).  In each case, the main elements of punctuated equilibrium are shown 

to be present, namely, change occurs in short revolutionary periods separated by relatively long 

periods of equilibrium. This study uses the framework proposed by Gersick that combines these 

scientific models into a “grand theory” of change guided by punctuated equilibrium (Gersick, 

1991).   

Gersick divides punctuated equilibrium into three components; deep structure, 

equilibrium period and revolutionary period (Figure 1).   Deep structure describes the underlying 

environment of the system.  It is this deep structure that discourages revolutionary change and 

reflects a system’s underlying beliefs, choices and organizational design. Deep structure can be 

thought of as the “design of the playing field and the rules of the game.”  (Gersick, 1991, p. 16) 

The elements that make up this deep structure influence what actions or conditions are required 

to trigger transformation.  The second component, the equilibrium period is defined as a period 

where the basic organization and structure of the system remains unchanged.  Gersick defines the 

equilibrium period as a time of strong inertia that inhibits radical system change.  This does not 

mean that change does not occur, but rather that change is incremental and related to the goals of 

the system or to ameliorate disruptions to the system from the environment.  Lastly, 

revolutionary periods represent changes that fundamentally alter the deep structure of the 

system.  These disruptions occur as a result of either internal or environmental changes.  Internal 

changes represent the inability of the system to meet its own goals and demands based on its 

current design.  Environmental changes represent pressures on the system from the environment 
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in which it operates, for example a shortage of employees and resources or introduction 

of a new technology into the system. 

 

Figure 1 - Representation of three components of Gersick's theory of punctuated equilibrium - deep 
structure, equilibrium period and revolutionary period 

 

This study looks for structural measures or elements of the healthcare market that 

describe the three components of punctuated equilibrium enumerated by Gersick.  The 

application of punctuated equilibrium theory to technology transformation in healthcare provides 

a potential method to evaluate or even measure the progress of policies that encourage healthcare 

transformation through technology.  In the future, such elements can be used to propose a model 

of technology transformation in healthcare.  Potential elements might include measures of 

efficiency, demand, innovation, growth and technology use.  Understanding whether 

transformational change has occurred, or whether we remain in a period of equilibrium is 

important to future policy discussions. 

Research Aim and Methods 

The aim of this study is to evaluate the evidence for healthcare technology transformation 

in the healthcare, science and business literature. Through an integrative review of the literature, 
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the study investigates elements of the punctuated equilibrium using data from the period 

2004 to 2012. 

Significance 

The interaction among practitioners, patients and healthcare information remains the core 

process of healthcare delivery. While huge advances in knowledge and treatment alternatives 

have improved our ability to diagnose, treat and cure, the process of healthcare remains largely 

the same.  How technology is ultimately incorporated into these relationships and processes will 

be key to the successful technological transformation of healthcare desired by policymakers.  

Healthcare professionals, including physicians, nurses and other practitioners, and policy makers 

need to look at the process of care delivery within technology transformation. Ultimately, 

transformation means changes in the way medicine is practiced, coordinated and reimbursed.  

The roles of patients and the healthcare system that serves them must be considered as part of 

any technology transformation.
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CHAPTER 2:  REVIEW OF THE LITERATURE 

The cost of healthcare in the US is unsustainable and exacerbated by the 2008 – 2011 

economic recession and the growing number of uninsured individuals (Congressional Budget 

Office, 2010, 2011; US Department of Labor, 2010).  By at least one measure, attempts at 

implementing transforming legislation have failed for over a century (Altman & Shactman, 

2011). Technology is proposed as a solution to many of these problems. Policies at both the 

national and local levels are being considered to promote technology adoption and use and 

ultimately the transformation of healthcare.  

This chapter begins with a review of the US health system and the potential reasons for 

its underperformance. A discussion of technology transformation follows, including a definition 

of transformation and the elements and patterns that describe it.  The theory of punctuated 

equilibrium is examined next and serves as the theoretical framework for this study. This study 

uses a “grand theory” of transformation developed by Gersick that merges these various 

transformational theories based on punctuated equilibrium (Gersick, 1991).  The chapter 

concludes with a discussion of the complexities of the US healthcare system and how these 

complexities might impact change and ultimately technology transformation. 

Status of US Healthcare System 

The cost of healthcare in the United States is higher than other industrialized countries, 

yet the quality lags behind.  Healthcare costs have been rising at more than double the rate of 

inflation since 1997 (Centers for Medicare and Medicaid Services, 2010; US Department of 

Labor, 2010).  Compared to other countries, the average annual cost of healthcare as calculated 

by the OECD and as reported in a Center for American Progress Report was $6,700 in 2006, 
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more than double the median expenditure of $3,100 for all OECD countries (Furnas, 

2009).  In 2007 this cost rose 7% to $7,200 (Davis, et al., 2010).  Even when measured as a 

percent of Gross Domestic Product (GDP), the US still ranks highest, with health expenditures 

representing 16% of GDP.  Without successful healthcare reform, this figure is expected to grow 

to 25% of GDP by the year 2025 (Congressional Budget Office, 2007).  Changes from recent 

legislation, including the Affordable Care Act do not alter these figures significantly and the 

most recent projections for healthcare spending show a rise in spending to 26% by 2035 

(Congressional Budget Office, 2011). 

Despite significant spending in the US, the quality of healthcare continues to rank poor 

globally.  In a seminal study by the Institute of Medicine (IOM) “To Err Is Human: Building a 

Better Health System”, 44,000 – 98,000 deaths each year were found to be attributable to 

preventable causes (2000).  This was a severe blow to the perceived quality of healthcare in the 

US given the level of spending and medical advances at that time.  This report was followed by a 

second report in 2001 from the IOM, “Crossing the Quality Chasm: A New Health System for 

the 21st Century”.  In this second report, the IOM looked for ways to reinvent and improve the 

delivery of care and presented a strategy and plan for doing so.  The report established aims for 

meeting patient needs, guidelines for the redesign of the healthcare delivery system and 

suggestions for changing the healthcare environment.  The report described a healthcare system 

“in need of change” (p. 1) and overly focused on acute and episodic care with a shortage of 

clinical programs able to treat chronic conditions in a methodical coordinated way (Institute of 

Medicine, 2001). 

As a result of this and similar reports, beginning in 2003, the IOM and the Agency for 

Healthcare Research and Quality (AHRQ) began issuing annual healthcare quality reports.  In its 
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most recent report for 2010, the IOM states that “[h]ealth care quality and access are 

suboptimal, especially for minority and low-income groups.” (Agency for Healthcare Research 

and Quality, 2011, p. 2).   In a recent Commonwealth Fund study of how the US healthcare 

system compares internationally, the US was last or next to last as measured by quality, access, 

efficiency, equity and healthy lives (Davis, et al., 2010).  “Despite having the most costly health 

system in the world, the United States consistently underperforms on most dimensions of 

performance, relative to other countries” the report states.  (Davis, et al., 2010, p. Abstract) 

Causes of Poor Performance 

In a report prepared jointly by the IOM and the National Academy of Engineering, and 

building on the two previous IOM reports “To Err is Human” and “Crossing the Quality Chasm,” 

the authors reason several causes for the quality/efficiency gaps in the healthcare system 

(Institute of Medicine, 2000, 2001).  First, health complexity from the rapid advances in medical 

science and technology contributes to a growth in specialization and expectation of cure.   This 

increase in specialization in turn reinforces a continued fragmentation of the healthcare delivery 

system.  The joint report states that more than 100 clinical specialties are practicing largely 

independent of each other with fewer than 24% practicing within a hospital setting (Reid, 

Compton, Grossman, & Fanjiang, 2005).  This fragmentation creates a gap in knowledge transfer 

and an entrepreneurial culture within the clinical community. 

Additional reasons cited include increases in the need for coordinated and longitudinal 

care for chronic conditions from an aging population and an emphasis within the healthcare 

system on insurers bearing the majority of healthcare expenses.  The report lastly refers to an 

information technology deficit within healthcare and an insufficient use of the many systems 
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engineering tools that have been used successfully to improve quality and efficiency in 

other industries (Reid, et al., 2005). 

Recent studies reinforce these claims and emphasize the fragmented nature of healthcare 

delivery, the poor coordination among clinicians, the need for measurements to assess quality, 

and the underuse of information technology as reasons for the poor ranking of the US in quality, 

efficiency and other measures (Agency for Healthcare Research and Quality, 2010, 2011; Davis, 

et al., 2010).  The 2010 quality report from the AHRQ emphasizes the need to “empower 

providers with HIT and training” and to produce information that is accessible, relevant and 

meaningful (Agency for Healthcare Research and Quality, 2010, p. 13).  The report emphasizes 

the need for new measures to improve quality and that these measures will require better and 

more available technologies. The 2009 International Survey of Primary Care Physicians states 

“that the U.S. and Canada lag far behind other industrialized countries in information capacity” 

(Davis, et al., 2010, p. 17).  

Theories of Technology Transformation 

Transformation occurs in many contexts such as education, biology, industry and now 

healthcare.  In each instance, transformation means something different and is related to the 

environment being transformed. In biology, transformation includes the change from a caterpillar 

to a moth, or growth from an infant to an adult.  In industry the introduction of assembly lines, 

transformed the way in which products are made.  The Internet transformed how we make 

purchases, get information, manage our finances and plan for travel.  In each instance, 

transformation fundamentally changed how a process was carried out within its environment. 
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Although transformation is most often associated with progress, it is not always 

experienced positively.  In the travel industry, the ability to make reservations on-line eliminated 

the need for travel agents.  The increase in email forced the US post office to change its business 

model.  The ability of Wal-Mart to manage suppliers on a global scale eliminated many smaller 

retailers.  

The theories on technology transformation began with models of organizational evolution 

and change.  Three researchers lead these discussions  – Michael Tushman, Elaine Romanelli 

and Philip Anderson.  In 1985 Tushman and Romenelli proposed a model of organizational 

evolution based on the concepts of convergence and reorientation to describe how organizations 

change and adapt. Convergent periods were defined as periods of “incremental and 

interdependent change activities with a strategic orientation, and which operate to impede radical 

or discontinuous change” (Tushman & Romanelli, 1985, p. 178).  Organizations during these 

periods experience levels of momentum based on the strength of the organization, organizational 

leadership, organizational values, the turbulence of the environment, and size among other 

factors.  The expression and duration of these factors define a level of inertia experienced by the 

organization.  Inertia propels an organization down a strategic path with increasing levels of 

resistance to change. 

Between periods of convergence are periods of reorientation that end in a reordering of 

the existing organizational environment.  These periods of reorientation must overcome the 

inertia of the intervening convergent periods.  Reorientation periods are characterized by the 

emergence of a new “dominant design” often triggered by technological change (Tushman & 

Romanelli, 1985, p. 205).  Change involves the “radical disruption of convergent patterns” and is 

described as “metamorphic change” (Tushman & Romanelli, 1985).  The ability of organizations 



 

 

13 

to successfully reorient themselves in the face of changing technologies or market 

uncertainty defines the effectiveness of the organization.  Effective leadership and an ability to 

recognize the environmental conditions characterize highly effective organizations.  Low 

performing organizations will not reorient or will reorient inappropriately and fail.  Tushman and 

Romenelli’s summarize their model of organizational evolution as follows: 

“Patterns of organizational evolution are characterized by periods of convergence 

punctuated by reorientations leading to the next convergent period.  These cycles are 

driven by the emergence of tension between organizational and institutional forces for 

intertia and competitive, technological and legal pressures on performance which are 

mediated by the perceptions and decisions of executive leadership.”  (Tushman & 

Romanelli, 1985, p. 181) 

This pattern of convergence and reorientation described by Tushman and Romenelli 

represents a punctuated equilibrium model of organizational evolution. 

The environment is a significant component of Tushman and Romenelli’s model of 

organizational evolution and the cycle of convergence and reorientation proposed in the model.  

The authors specifically mention technology as an element of this environment and a major 

contributor to the dynamics of the evolutionary cycle.  Shortly after publication of this model, 

Tushman and Anderson demonstrated that the impact of technology on the environment followed 

this pattern of incremental change punctuated by significant rapid breakthroughs (Tushman & 

Anderson, 1986).  Their study hypothesized that technological change within a market would 

share this pattern and could be categorized as either competence enhancing or competence 

destroying.   
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Competence enhancing change involves the new use of technology to reduce 

costs, improve processes, create new products or services, or change organizational structure.  

Competence destroying change occurs when organizations are not able to react to new 

technologies resulting in business loss, new competition, or bankruptcy.  In all cases, successful 

transformation results from a process of change in both the organization and the environment and 

provides a significant benefit to customers (Dehning, Richardson, & Zmud, 2003; Lucas, 2008; 

Tushman & Anderson, 1986). Figure 2 outlines the two IT transformation pathways of 

competence destroying and enhancing. 

 

Figure 2 - The IT Transformation Process.  Competence enhancing and destroying processes represent 
alternate pathways for achieving transformation.  From Inside the future: Surviving the technology 

revolution, by H. C. Lucas, 2008, p. 21. Copyright 2008 by ABC-CLIO Inc. Reprinted with permission. 

 

To test their hypotheses the authors evaluated three industries (cement manufacture, 

airline transport, and minicomputer manufacture) from their historical beginnings to 1980 

covering a combined period of 190 years.  Each industry displayed a pattern of long periods of 
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incremental technological progress punctuated by rare innovations that result in a new 

dominant design. The patterns of transformation were found to be similar across all three 

industries.   

Environmental conditions changed significantly following the emergence of a new 

dominant design and were noted to be “sharply different from those that prevailed before the 

technical breakthrough” (Tushman & Anderson, 1986, p. 460).  Differences in the environment 

were also noted after transformation based on whether the change was competence enhancing or 

destroying.  Competence enhancing transformations were found to favor existing organizations 

as the technological advance builds on the existing technological environment.  Existing 

organizations were able to leverage their existing expertise and adapt successfully to the new 

environment.  Competence destroying transformations result from a new technological paradigm 

and require new skills.  In these instances, barriers to entry are lowered and the environment 

favors new entrants.  Tushman and Anderson were able to show that the features of competence 

enhancing  and destroying transformations occurred in these patterns. These findings supported 

the pattern of transformational change suggested by punctuated equilibrium (Tushman & 

Anderson, 1986). 

In a subsequent study, Anderson and Tushman refine the understanding of these patterns 

and define a cyclical model of technological change defined by eras of ferment and incremental 

change separated by technological discontinuities and the emergence of a dominant design 

(Anderson & Tushman, 1990). The model is appropriately called the Technology Cycle (Figure 

3).  
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Figure 3 – The Technology Cycle.  The cycle is defined by eras of ferment and incremental change 
separated by technological discontinuities and a dominant design.  From “Technological discontinuities 
and dominant designs: A cyclical model of technological change” by P. Anderson and M. L. Tushman, 

1990, Administrative Science Quarterly, p. 606. Copyright 1990 by Sage Publications Inc. Journals. 
Reprinted with permission. 

 

The Technology Cycle begins with a technological discontinuity.  The discontinuity can 

be characterized as either competence enhancing or competence destroying.  In either case the 

technological discontinuity represents a “dramatic departure from the norm of continuous 

incremental innovation” (Anderson & Tushman, 1990, p. 606).  This new innovation begins an 

era of ferment during which rival designs compete for dominance.  Eventually a dominant design 

emerges.  The emergence of a dominant design permits standardization, increases industry wide 

cooperation, reduces environmental uncertainty and diminishes consumer confusion.  Dominant 

designs develop from the actions and influences of individuals, organizations, networks of 

organizations and government.  Dominant designs do not necessarily represent the best 

technology, but represent the best environmental fit.  Dominant designs can emerge from the 

weight of a dominant player (the IBM personal computer), a dominant user (the defense 

department), or government regulation (television standards).  The authors emphasize that the 

appearance of a dominant design “is not an engineering issue as much as a sociological one” and 

reflects the dynamics of the agents within the market (Anderson & Tushman, 1990, p. 627).  
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Government often intervenes to reduce uncertainty in the environment (Anderson & 

Tushman, 1990). 

Once a dominant design emerges, the market becomes established and it is increasingly 

hard to launch new dominant designs.  Incremental change becomes the order of the day.  

Organizations compete based on incremental improvements to the established technology until 

the next technological discontinuity occurs. The Intel/Windows PC environment is an example 

of the strength and pervasiveness of an established technological standard (Anderson & 

Tushman, 1990).  

Punctuated Equilibrium  

Punctuated equilibrium was first posited by Eldridge and Gould who suggested that 

evolution was not the slow, gradual and incremental change first described by Darwin.  Rather 

evolution involved long static periods of “equilibria” and short revolutionary “punctuations” of 

change (Eldredge & Gould, 1972).  In addition to the examples of this pattern just described in 

organizational theory, elements of this theory can be seen in scientific progress where there are 

long periods of calm followed by short burst of scientific discovery (Kuhn, 1996).   The theory 

of individual human development follows a similar pattern (Levinson & Darrow, 1978) as does 

the dynamics of teams (Gersick, 1988).  This study uses a melded theory of punctuated 

equilibrium that consolidates the findings from across disciplines developed by Gersick (1991). 

Gersick’s Theory of Punctuated Equilibrium 

In a 1991 paper, Gersick proposed a theory of punctuated equilibrium defined by three 

distinct components: deep structure, equilibrium periods and revolutionary periods (Gersick, 
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1991).  Each of these components define an element of the punctuated equilibrium 

model and are in agreement with the technological transformation concepts discussed previously. 

Deep Structure 

Deep structure represents a set of “choices” a system has made (Gersick, 1991, p. 14).   

These choices reflect the units and organization of the system and the patterns of activity that 

define and maintain it.  Deep structures are very stable in that the choices and patterns often 

reinforce themselves as part of “mutual feedback loops” (Gersick, 1991, p. 16).  The choices 

made by systems vary by the environment in which they operate.  Within organizations, 

Tushman and Romenelli describe these choices in terms of the political and economic 

framework of the environment and propose 5 elements that impact this framework; core values 

and beliefs, strategy, power distribution, structure, and control systems (1985).  Gersick refers to 

these elements collectively as the “design of the playing field and the rules of the game” 

(Gersick, 1991, p. 16).   

Core values describe the core beliefs and values of the organization and its environment.  

Strategy defines the markets and services provided by the organization as well as any time and 

technology constraints.   Power distribution explains the allocation of resources.  Structure 

formalizes the hierarchy, roles and relationships of the organization.  Control systems refer to the 

self-limitations placed on the organization and often reflect the organization’s emphasis on 

efficiency.  These descriptive elements will be used within the methods as a framework for 

evaluating and identifying deep structure elements of punctuated equilibrium within the 

healthcare system (Gersick, 1991). 
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Equilibrium Period 

Within the framework of deep structure, systems make incremental adjustments based on the 

rules and limitations of the environment.  Systems during this period maintain a level of inertia 

that is resistant to major changes.  This inertia occurs for several reasons.  One is blindness to 

new ideas that do not fit within the existing paradigm or deep structure.  Another reason posited 

by the research is a fear of change or loss of market dominance.  In economic terms there is a 

tremendous sunk cost incurred by organizations and systems during periods of equilibrium.  

Environmental factors may prevent any change even if the need is recognized.  And finally, the 

system benefits from the increasing skills gained within a known and consistent environment.   

All of these factors contribute to the inertia of systems and extended periods of equilibrium.  

Inertia prevents the generation of alternatives that do not fit the deep structure of the 

environment or alternatively to pull deviations back in line (Gersick, 1991).   

Revolutionary Period 

Revolutionary periods represent a departure from the incremental changes that occur 

during equilibrium.  Changes during revolution alter the deep structure, often leaving no part of 

it intact.   These periods are usually shorter than the periods of equilibrium as they represent a 

rapid breakdown of the deep structure.  Revolutionary changes in deep structure result from two 

basic causes; (1) internal changes that push the alignment of relationships, values and/or controls 

that define deep structure and/or (2) environmental changes that limit the ability of the system to 

maintain its current structure.  These changes might include limitations on resources, new 

demands from customers, shifts in the social or political climate, or new innovations from 

technology.  Gersick emphasizes that revolutionary change does not necessarily result from a 
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failure of the existing system, but rather requires a shift in the deep structure of the 

system (Gersick, 1991).   

Complexities of Healthcare Market/System 

Viewing healthcare as a complex system is not new (Begun, Dooley, & Zimmerman, 

2003; Hawe, Webster, & Shiell, 2004; Paina & Peters, 2011; Paley, 2007; Resnicow & Page, 

2008; Tan, Wen, & Awad, 2005).  In each case the authors describe healthcare as a complex 

system comprised of many agents interacting within an extremely complex environment.  

Outcomes are difficult to predict and the market as a whole does not behave in linear ways.  This 

complexity comes from several sources both human and environmental with differing goals and 

behaviors.  These differences can be seen in the many layers that make up the entirety of the 

healthcare system. 

The healthcare system or environment is comprised at a high level of at least three 

interacting markets, healthcare delivery (patient-provider), health insurance (patient-provider-

payor), and healthcare research (education-provider-funder) (Phelps, 2010).  Each market 

maintains its own goals and is comprised of different sets of agents that interact in their own 

unique ways. These agent interactions are non-linear and often uncertain.  If we examine the 

basic patient-provider relationship, we can see many of these complexities and uncertainties.  

Illness itself is uncertain.  Who becomes ill, the illnesses effect on any single individual and the 

individual treatment prescribed appear random and uncertain.  Not everyone becomes sick and 

not everyone reacts in the same way to treatment.  Providers vary in their recommendations and 

the cost of care is often not considered when seeking treatment.  Patients desire the “best” care, 

not the cheapest or most efficient care.  Decisions on where to seek care are frequently based on 
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word of mouth or appearance of the provider’s office.  High cost is regularly 

associated with high quality where this is frequently not the case (Phelps, 2010).   

Treatments themselves are becoming complex.  New technologies are generating better 

diagnostic tools, improving treatment options, and increasing the expectation of cure.  Decisions 

about whether to pay for these treatments and what to pay for these treatments are complicating 

the insurance and payor portion of the market.  The complexities of treatment and high price of 

care often result in attempts to manage treatment decisions.  The goal of insurers to control costs 

and the goal of the providers to increase revenue and maintain control over treatment decisions 

regularly conflict, creating a complex relationship between providers and insurers.  The normal 

economic patterns of supply and demand do not seem to apply within the healthcare system. 

These uncertainties and conflicting goals contribute to the complexity of the healthcare 

system and healthcare policy decisions.  The current goals of healthcare policy to increase 

access, control costs and improve quality do not easily complement each other.  Attempts to 

control cost directly impact treatment decisions and employment levels (jobs).  Attempts to 

increase access to care increase healthcare costs to others.  Attempts to improve quality often 

increase costs and/or limit treatment options.   

Because of these complexities and the non-traditional economic behaviors of the 

healthcare market, policies must be designed to promote value from both a provider and patient 

perspective (Rouse, 2008).  Rouse states, “Traditional systems are managed to minimize costs.  

Health care must be managed to maximize value” (Rouse, 2008, p. 22).  Many of the current 

policies do not address value, but rather focus on the lowest acceptable costs for a particular 

service.  Medicare and Medicaid are prime examples of this cost control focus (Phelps, 2010).  
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Examining the value added of policies to each agent in healthcare and other markets 

will be important to future healthcare policy discussions. 
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CHAPTER 3:  METHODOLOGY/RESEARCH DESIGN 

An integrative review methodology combined with the theoretical framework of 

punctuated equilibrium described fully in Chapter 2 were used to structure and evaluate the data 

gathered in the study.  The application of an integrative review methodology ensured a structured 

process for gathering and processing data.  The punctuated equilibrium model, specified by 

Gersick provided a framework for evaluating transformation within healthcare and the market’s 

fit with this transformational model.  The findings from this review will evaluate evidence of 

technology transformation in healthcare and inform future models of technology transformation.  

This chapter details the activities and methods used to accomplish this aims.  Table 1 provides a 

summary of the research process, methods and tools used for this study.  The research involved 

no human subjects’ participation.  No Institutional Review Board (IRB) approval was sought for 

this study. 

The Integrative Review 

The integrative review represents a broad review methodology that considers the 

inclusion of multiple data sources with varying designs to more completely understand the topic 

of study.  The goal of an integrative review is to “develop a more comprehensive account of a 

specific phenomenon or relationship than each of the related basic research reports [do] 

separately” (Cooper, 1989, p. 13).  In other words, a more complete understanding of a topic can 

be achieved by integrating data from many sources, methods and disciplines. 

A broad and inclusive literature search is a core feature of the integrative review.  The 

strength of the method is the ability to include data from a diverse set of research domains 

offering many perspectives to the topic of interest.  Unlike a meta-analysis that draws strength 
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from applying statistical methods to a set of similar studies, the integrative review 

attempts to build on a broad range of primary data to inform the topic of interest.  The integrative 

review method can therefore be used to examine more complex theories or concepts 

(Whittemore & Knafl, 2005).  Integrative reviews often start with a theoretical framework as a 

basis for interpretation of new data (Kirkevold, 1997).  This is important as a theoretical 

framework helps to structure the large volume of data typically gathered in such a review.  

The greater diversity of data sources within an integrative review requires qualitative 

methods for evaluation. Methods such as directed content analysis, grounded theory, 

phenomenology, case study, meta-synthesis, ethnography and others are often used to synthesize 

findings.  These methods share common features to ensure rigor including prolonged 

engagement, triangulation, constant comparison, peer review, negative case analysis, bracketing 

and member checking (Corbin & Strauss, 2008; Creswell, 2007; Hsieh & Shannon, 2005; Morse, 

Barrett, Mayan, Olson, & Spiers, 2002).  Increasing the number and types of primary sources has 

the potential to reduce error by expanding the knowledge on the topic of study (Pawson, 

Greenhalgh, Harvey, & Walshe, 2005).  The broader inclusion criteria of the integrative review, 

however, increase the complexity of the study. The integrative review attempts to balance the 

benefits from the broader base of primary data sources with the methodological rigor of a 

systematic review.  Greater rigor is required in documenting and synthesizing the potentially 

diverse data sources. Ultimately, the quality and completeness of the data sources included, the 

evaluative skills and experience of the researcher and the comprehensiveness of the evaluation 

impact the validity of the findings (Whittemore & Knafl, 2005). 

Key tenets of the integrative review are a well-defined, documented and transparent 

process to reduce bias, a broad and complete search of the literature utilizing multiple search 
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strategies, the inclusion of multiple study designs, methods and types to build a 

complete picture of the topic of interest, a meaningful evaluation of the quality of data included 

in the study, a systematic method for analyzing and synthesizing data such as directed content 

analysis and the logical presentation of results with demonstrated evidence threads, clearly stated 

limitations and conclusions that do not exceed the evidence provided (Pawson, et al., 2005; 

Whittemore & Knafl, 2005). 

This study follows the integrative review methodology suggested by Whittemore and 

Knafl summarized below (2005).  This study also takes into consideration the checklist items 

suggested by PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

for the reporting of systematic reviews (Liberati et al., 2009). 

Integrative Review Methodology 

The five (5) steps in an integrative review of the literature outlined by Whittemore and 

Knafl are problem identification, literature search, data evaluation, data analysis and presentation 

(2005).  Each step is discussed fully below and outlined in Table 1.  In combination these steps 

form a structured and transparent methodology to ensure a repeatable and rigorous review of the 

literature. 
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Table 1 - Summary of research process, methods and tools used in the integrative review of the literature. 

Research Process Method Tool Product 
Problem 
Identification 

Evaluative thinking and gap 
analysis 

Review of current 
literature. 

Identified aims for the 
integrative review. 

Literature Search Search of databases and 
references using search terms 
depicting technology 
transformation 
 
Limitations – English language 
only, full text availability and 
published data on or after 2004 
 
Inclusion criteria: 
Deals with implementation 
and/or adoption of technology 
(Diagnostic and therapeutic 
technologies such as CT 
scanning techniques, DNA 
sequencing, radiation therapies, 
and others were excluded.) 
Focus on change, adoption, 
transformation, implementation, 
resistance or outcomes 
Describes component of 
punctuated equilibrium 
Set in the United States 
Focus on healthcare delivery 

4 electronic databases 
(MedLine/PubMed, 
Business Source 
Complete, Social Science 
Research Network, Web 
of Knowledge and 
Factiva) 
 
Ancestry search of 
references to improve 
completeness. 

Comprehensive list of 
relevant articles for 
evaluation. 

Data 
Evaluation/Reduction 

Directed content analysis (Hsieh 
& Shannon, 2005) 

Coding sheet and entry 
into SQL database  
 
Analysis matrix of 
punctuated equilibrium 
elements using 
customized database 

Coded database of 
literature  
 
Coded text of the three 
components of punctuated 
equilibrium 

Data 
Comparison/Synthesis 

Directed content analysis (Hsieh 
& Shannon, 2005) 

Counts, patterns, constant 
comparison, negative case 
analysis, bracketing 

List of components and 
findings specific to 
healthcare that reflect (or 
not) the punctuated 
equilibrium model of 
transformation 

Presentation Integrative review method 
(Whittemore & Knafl, 2005) 

Visual representation(s) Articulation of findings 
and conclusions 
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Problem Identification 

Problem identification requires a clear enumeration of the problem addressed by the 

review, the sampling time frame and intended data sources.  A clear problem and purpose ensure 

appropriate and pertinent literature is identified and facilitates the construction of pertinent 

variables for the extraction of relevant data from identified sources.  The integrative review 

method often encourages the use of a theoretical perspective to advance the understanding of 

theory to a potentially new domain.   

Literature Search 

The search strategy was designed to obtain the largest number of eligible primary sources 

using multiple search methods (Whittemore & Knafl, 2005).  The search terms used reflect the 

definition of technology transformation and emphasize change within organizations.  Multiple 

data sources and strategies were used to ensure a wide inclusion of potential articles.  In all, five 

electronic databases were included in the literature search.  Ancestry and bibliography searches 

of included citations were performed on included articles.  

Data Sources 

Five electronic databases were searched during March and April 2012 (Table 2).  Each 

database was selected for its potential to inform a model of healthcare technology 

transformation.  MedLine/PubMed provides a complete source of health, life sciences and 

biomedical research.  Business Source Compete is the main electronic database for business 

related journals covering disciplines in marketing, management, management information 

systems, operations management, accounting, finance and economics.  The Social Science 
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Research Network (SSRN) is a leading database of social science literature covering 

topics from cognitive science to organizational theory.   

Table 2 - Databases used in literature search 

Database Description 
MedLine/PubMed Database of life sciences articles maintained by the 

National Library of Medicine. 
Business Source Complete Database of full-text journals in this disciplines of 

business, marketing, management, MIS, POM, 
accounting, finance and economics.  Database is 
maintained by EBSCO 

Social Science Research Network Database of abstracts and electronic articles covering 
social sciences and the humanities.  Database maintained 
by Social Science Electronic Publishing, Inc 

Web of Knowledge An academic citation indexing and search service  which 
covers the sciences, social sciences, arts and humanities.  
Maintained by Thomson Reuters 

Factiva Provides access to more than 28,500 sources such as 
newspapers, journals, magazines, television and radio 
transcripts, photos, news wires etc.  Maintained by Dow 
Jones and Company. 

 

An ancestry search was performed using the Web of Knowledge database and the three 

foundational articles describing punctuated equilibrium and technology transformation: Gersick 

(1991); Anderson and Tushman (1990) and Tushman and Romanelli (1985).  Lastly the 

FACTIVA electronic database was searched to identify potential news articles relating to 

healthcare technology transformation.  FACTIVA is a database containing articles and news 

releases from major news wires such as Associated Press, Dow Jones and others.  

Search Terms 

Separate search strategies were tailored for each database to adjust for the structure, 

content, and available search tools within each data source.  The specific search terms reflected a 

combination of terminologies and meanings for “technology” and “transformation” and used a 

combination of MESH terms, key words and free text searches.  Additional search limitations 
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included English language and a publication date on or after 2004.  The 2004 date 

represents the creation date of the Office of the National Coordinator for Health Information 

Technology by President Bush. The specific search criteria for each database are in Appendix A. 

Title and Abstract Inclusion Criteria 

All search results were subjected to two rounds of eligibility.  The first round examined 

titles and abstracts only.  Two reviewers with healthcare domain expertise examined a random 

sample of 50 abstracts and reached consensus on the definitions and application of the inclusion 

criteria to the search results.  An initial Kappa of 0.7326 was calculated prior to consensus 

discussions.  This score falls within the range of “substantial agreement” and indicates a 

significant level of consensus between the two raters (Viera & Garrett, 2005).  All abstracts were 

then reviewed by the author based on the agreed upon criteria.  The inclusion criteria required 

that each data source:  

1. Deal with the implementation and/or adoption of health information technology.  

(Diagnostic and therapeutic technologies such as CT scanning techniques, DNA 

sequencing and radiation therapies, and others were excluded.) 

2. Focus on change, adoption, acquisition, transformation, implementation, resistance or 

outcomes of new technology. 

3. Describe at least one of the three components of punctuated equilibrium (deep structure, 

equilibrium or revolution). 

4. Be set in the United States, due to the unique features and characteristics of the US health 

system. 

5. Focus on healthcare delivery. 
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Those data sources (articles, books, presentations, news, etc.) satisfying the 

initial inclusion criteria were subjected to a second full text review.  The full text of each article 

was obtained and the same inclusion criteria were applied to the full text of each article.  Data 

sources meeting the inclusion criteria after the second review were subsequently coded based on 

the data evaluation methods described below. A second sample of the included data sources was 

examined and coded by two reviewers and consensus reached on the appropriate coding 

interpretation for each artifact.  Separate Kappa values were calculated for each coding factor 

(rigor, relevance and punctuated equilibrium (PE) component).  Table 3 shows the Kappa values 

calculated for each factor.  A weighted Kappa was used for rigor and relevance to reflect the 

ordinal nature of the scales used.  Weighting places a greater error value when scores between 

raters are farther apart, i.e. 5 and 2 versus 5 and 4 (Viera & Garrett, 2005).  

Table 3 - Kappa calculations for literature coding 

Category Kappa 
Inclusion-Exclusion 0.7326 
Rigor 0.8047* 
Relevance 0.6563* 
PE Component 0.5541 
*Weighted  

 

The scores for rigor and relevance fall within the range of “substantial agreement” and 

indicate a significant level of consensus between the two raters (Viera & Garrett, 2005).  The PE 

Component score showed only moderate agreement and reflects the variation in knowledge 

between raters and the domain of punctuated equilibrium and transformation. The author then 

reviewed and coded all remaining articles based on the coding definitions and criteria.  During 

coding, relevant articles from bibliographies were identified, retrieved and coded. 
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Data Evaluation/Reduction 

Relevance and Rigor  

All data sources were coded based on a subjective analysis of the data source’s relevance 

to the study aim and rigor of the data methodology, setting and size. Such a methodology has 

been proposed by Pawson, et al (2005) who suggest this type of analysis because of the 

variability in method, design, quality and relevance of the data sources in an integrative review 

and the difficulty developing a common scoring methodology for all included literature (Pawson, 

et al., 2005; Whittemore & Knafl, 2005).  Under this methodology, relevance reflects the data 

source’s applicability to one of the three concepts of punctuated equilibrium in the study’s 

theoretical framework.   High relevance reflects a direct discussion of one of the three 

components of punctuated equilibrium or the discussion of a model of transformational change.  

Low relevance reflects data sources that do not directly discuss either a model or a component of 

the theoretical framework, but add knowledge to other components or features of technology 

change such as relationships, process, culture, cost, etc.  Relevance was scored on a 5-point 

Likert scale (0-5) with a score of 5 representing the highest relevance.  

Rigor is a subjective judgment of confidence in the findings of the data source based on 

study methodology and other factors.  In this case, the methods, setting, population and purpose 

was considered in evaluating rigor.  Greater emphasis was placed on those articles showing 

greater strength in size and setting and relevance to the study aim.  Again a 5-point Likert scale 

(0-5) was used with a score of 5 representing the highest rigor.  The specific definitions of 

relevance and rigor applied can be found in Table 4 and Table 5. 
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Table 4 - Definition of rigor used for data coding. 

Rigor   
Value Quantitative Qualitative 
0 Newspaper, magazine or other similar publication, opinion piece without citations for 

facts. 
1 Opinion in peer reviewed journal 

 
Quantitative study with literature or expert 
analysis as data inputs 

Opinion in peer reviewed journal 

2 Case studies/Focus Groups 
3 Observational studies with historical 

controls.  Cross sectional surveys 
Comparative case study 

4 Observational studies with concurrent control 
groups.   

Systematic or integrative reviews.  Less 
formal qualitative studies, but well 
documented repeatable methods. 

5 Experimental study such as RCT Formal qualitative method applied such 
as grounded theory, ethnography or other.  
Requires detailed repeatable description 
of methods. 

 

Table 5 - Definition of relevance used for data coding. 

Relevance  
Value  
0 Does not address any component of Punctuated equilibrium.  (Note: This category is 

rare/unlikely in that most articles that have made it through the inclusion criteria speak to 
at least a minimal component of equilibrium) 

1 Speaks to a component of punctuated equilibrium, but the finding is not a direct outcome 
of the study, and only stated as part of the discussion or introduction to the study.  Poorly 
developed news or opinion piece where punctuated equilibrium is a secondary element of 
the article and not sufficiently supported – often not in a peer reviewed journal. 

2 Identifies as part of the study findings a component of punctuated equilibrium, but the 
finding(s) are not the principle finding or aim of the study.  News or opinion piece where 
punctuated equilibrium is not the primary aim of the article.   

3 A principle aim and finding of the study relates to a component of equilibrium.  News or 
opinion article that directly address a component of punctuated equilibrium.  Example, a 
study or article evaluating the characteristics of medical practices that influence the 
adoption of health information technology.   

4 A study or well-cited opinion piece that directly addresses a component of punctuated 
equilibrium.  Article is well document and cited, makes a compelling and clear argument 
and is in a peer-reviewed journal.  A model of technology adoption or transformation is 
often discussed or a unique perspective is offered. 

5 The article meets more than one of the criteria for a score of ‘4’.  For example, the article 
not only directly addresses a component of punctuated equilibrium, but links these 
components together or defines relationships and influences among components of 
punctuated equilibrium. 

 

  



 

 

33 

Evaluative Data 

Descriptive and evaluative information were extracted from each eligible article and 

entered into a Microsoft Access database.  The descriptive information allowed for the 

reevaluation, sorting and analysis of the data.  Descriptive information included basic 

information such as publication date, type of study, technology addressed, etc. The specific 

punctuated equilibrium component(s) was included as part of this descriptive data. During 

consensus discussions between raters, the definitions for each of the three components of 

punctuated equilibrium were refined. Table 6 provides the final definitions of deep structure, 

equilibrium and revolution utilized for coding each of the data sources.   

Table 6 - Definitions of punctuated equilibrium components used in coding data sources. 

Punctuated Equilibrium Component Definition and Example 
Deep Structure Rules and Characteristics of the current environment 

either nationally or within a hospital or practice. 
 
Implementation studies that discuss structure or culture 
of organization including organizational priories and 
competitive environment. 
 
Barriers to change from the external environment of 
healthcare. 

Equilibrium Internal obstacles to change.  Elements that create inertia 
for the organization or system, i.e. large investment 
needed for IT. 
 
Implementation studies that describe process of 
implementation 

Revolution Studies that describe deep structure altering changes 
within an organization.   
 
Policies that encourage such change. 
 
Definitions of revolutionary change or transformation 

 

Evaluative information was more subjective and included the details about the punctuated 

equilibrium component described by the data source. A template to capture this information was 

developed by the author based on the principles of change suggested in the theoretical 
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framework proposed by Tushman and Romanelli (1985).  Figure 4 shows a screen shot 

of the database template used for coding and entering both the descriptive and evaluative data.  

The final list of 39 elements captured for each data source is shown in Table 7 below. 

Table 7 - List of data elements captured in the study’s database 

Data Element Description 
1. Publication Date Year of publication or dissemination 
2. Data Source Source of the data.  One of the five databases used or 

bibliography search 
3. Title Title of the article or news story 
4. Author Author(s) of the article or news story 
5. Journal Journal, magazine, paper or other publication source 
6. Article Included Article meets inclusion criteria (Y/N) 
7. Excluded Article does NOT meet inclusion criteria (Y/N) 
8. Excluded Reason Details on why article did not meet the criteria 
9. Use as background Articles that did not meet inclusion criteria but were 

worthy of potential discussion within the study.  These 
articles were often used on providing background or 
perspective throughout the study. 

10. Article not found Full text could not be obtained 
11. Notes General comments about article 
12. Population size Size of population addressed by study.  Blank if not a 

study 
13. Population Unit Population unit, i.e. physician, patient, hospital.  Blank if 

not a study. 
14. Industry setting Setting of study, physicians in a hospital, hospitals 

within a national system. 
15. Study Design Type Study design, i.e. survey, focus group, RCT, etc.  

“Opinion” or “News” if not a study 
16. Location Location within the US if provided, “National” if 

concerning a national topic or national survey. 
17. Technology Description of technology covered by study 
18. Model/Component Article describes a “Component” of Punctuated 

Equilibrium or a “Model” of punctuated equilibrium  
19. Deep Structure Y/N Article describes this component of punctuated 

equilibrium 
20. Equilibrium Y/N Article describes this component of punctuated 

equilibrium 
21. Revolution Y/N Article describes this component of punctuated 

equilibrium 
22. Quality Rigor 0-5 score on the rigor of the study or article 
23. Quality Relevance 0-5 score on the relevance of the study or article 
24. Quote or Thought Key quote(s) or thoughts on the article as they relate to 

punctuated equilibrium 
25. Linkages What does article say about linkages between 

Punctuated equilibrium components 
26. Influencers What does article say about influencers of punctuated 

equilibrium component 
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Table 7 – (continued) 

 
Data Element Description 
27. Cost What does article say about costs and punctuated 

equilibrium component 
28. Culture What does article say about culture and punctuated 

equilibrium component 
29. Time What does article say about time and punctuated 

equilibrium component 
30. Precipitators What does article say about precipitators of punctuated 

equilibrium component 
31. Followers What does article say about followers of punctuated 

equilibrium component 
32. Punctuated Equilibrium component Specific component addressed in study or article 
33. Deep Structure detail Detail with regard to deep structure element. 
34. Patient Does study or article address patients 
35. Practitioner Does study or article address practitioners 
36. Hospital or Group Does study or article address a hospital(s) or hospital 

group 
37. National System Does study or article address the national system of 

healthcare 
38. Vendor Does study or article address HIT vendors 
39. Strength Weakness Describes the strengths and weaknesses of the study or 

article 
 

  



 

 

36 

 

Figure 4 – Sample screen shot of data coding screen used in Access database. 

 

Data Comparison/Synthesis 

Data comparison and synthesis is the methodical and structured synthesis of data into a 

justifiable and cohesive conclusion about the topic of interest (Whittemore & Knafl, 2005).  

Strategies for developing conclusions and synthesizing data within integrative reviews are “one 

of the least developed aspects of the process” (Whittemore & Knafl, 2005, p. 550).   This study 

applied a directed content analysis methodology as suggested by Hsieh and Shannon (2005).  

Directed content analysis is compatible with the integrative review process in that the method is 
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frequently used to “validate or extend conceptually a theoretical framework or theory” 

(Hsieh & Shannon, 2005, p. 1281).  Because analysis is based on an existing framework, it is 

more guided and structured than other qualitative approaches.  In this case, the coding of the 

literature was based on the theoretical framework of punctuated equilibrium.   

Coded data were reviewed using a variety of qualitative methods.  The database structure 

allowed for the sorting of data in a variety of ways.  For example, literature addressing only the 

component of equilibrium could be pulled from the data based on stakeholder type, or timeframe, 

or type of study, or even a specific key word.  Several data reports were pulled from the coding 

database using this capability and evaluated to identify unique themes within the database.  

Qualitative methods including constant comparison, data immersion, repeated questioning of the 

literature, probing and sorting, and negative case analysis were applied to the coded data.  

Themes emerged as the researcher became immersed in the data.  The literature was categorized 

and sorted into the emerging themes to produce the study findings. 
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CHAPTER 4:  RESULTS 

Search Results 

The search strategy resulted in a total of 4,166 candidate articles for inclusion in the study 

(Figure 5).  Of these, 153 were duplicates, leaving 4,013 abstracts for initial review.  Three 

thousand forty six (3,046) abstracts were excluded for not meeting the inclusion criteria based on 

the abstract alone.  Articles were excluded primarily for non-US setting, not addressing HIT, or 

evaluating a new clinical therapy or diagnostic technique rather than a clinical information 

system(s).  Of the 967 articles eligible for full review, 447 were excluded: 92 for non-US setting, 

144 for not addressing HIT and/or not relevant to punctuated equilibrium framework, 20 for 

addressing diagnostic or therapeutic measures and 20 for other reasons.  A further 171 articles 

could not be located after searching both local academic libraries and requesting the resource 

through inter-library loan.  In some cases, the specific resource was missing from the library 

stacks, cataloged incorrectly, or not readily available without a significant cost (e.g. proprietary 

documents such as industry white papers or embargoed articles based on publisher restrictions). 

Five hundred twenty (520) articles are included in this integrative review and are referred 

to throughout the remainder of this document as the identified literature.  The term article(s) 

where it appears in this document is a general term meaning a single article or collection of 

articles within the identified literature.  Any article(s) that describe surveys, case studies, 

systematic reviews, randomized control trials or other experimental design are referred to as 

studies or study. 
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Figure 5 - Search flow for relevant literature 

 

 

Description of the Identified Literature 

The analysis and coding of all the identified literature produced between 2004 -2011 

found a relatively even distribution within the three elements of punctuated equilibrium theory.  

About 35% of the articles described deep structure, 38% described equilibrium and 26% 

described revolution (Table 8).  When examined by year, the focus of the studies varied.  

Articles produced earlier in the study period (circa 2004 -2006) more likely addressed 

equilibrium.  Deep structure was consistently identified in literature produced throughout the 

study period.  Articles addressing revolution became more prevalent during the end of the study 

period (circa 2008 – 2011) versus the beginning (Figure 6).   
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Table 8 - Articles by punctuated equilibrium component 

 Deep 
Structure Equilibrium Revolution 

MedLine/PubMed 182 180 123 
Business Source Complete 3 27 18 
SSRI 3 1 - 
Factiva (Grey Literature) 19 15 9 
Ancestry Search (Web of Knowledge) - - 1 
Bibliography Search - - 3 

Percent of Total 35% 38% 26% 
Articles may address more than one category 

 

Figure 6 - Comparison of punctuated equilibrium component by year 

 

Table 9 - Articles by rigor and relevance 

 Rigor (0-5) Relevance (0-5) 
 5 4 or 3 2 or 1 0 5 4 3 2 or 1 0 

MedLine/PubMed 5 123 251 45 43 57 175 149 - 
Business Source 
Complete - 1 14 30 4 8 10 23 - 

SSRI - 2 2 - - 1 2 1 - 
Factiva (Grey Literature) - - 2 41 5 - 10 28 - 
Ancestry Search (Web of 
Knowledge) - 1 - - 1 - - - - 

Bibliography Search - 1 2 - 1 2 - - - 
Percent of Total 1% 25% 52% 22% 10% 13% 38% 39% 0% 

 The majority of articles (74%) had a rigor score of 2 or less, a reflection of the many 

opinion and news pieces represented in the identified literature (Table 9).  Among all identified 
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literature, case studies represented the main study design type (21%) followed by cross 

sectional surveys (15%) (Table 10).  Only one randomized control trial was present in the 

identified literature.   

Articles within the identified literature typically did not specify a type of technology.  

Half of the literature examined HIT in general terms or in terms of a larger HIT implementation 

effort involving multiple integrated technologies (Table 11).  Articles that did address a specific 

technology included electronic health records (EHR) (21%), computerized physician order entry 

(CPOE) (5%) and other technologies (23%) such as tele-health, ePrescribing, HIT, clinical 

decision support systems (CDSS), and person health records (PHR).  None of these other 

technologies individually represented more than 3% of the total articles included in the study.   

Table 9 - Articles by rigor and relevance 

 Rigor (0-5) Relevance (0-5) 
 5 4 or 3 2 or 1 0 5 4 3 2 or 1 0 

MedLine/PubMed 5 123 251 45 43 57 175 149 - 
Business Source 
Complete - 1 14 30 4 8 10 23 - 

SSRI - 2 2 - - 1 2 1 - 
Factiva (Grey Literature) - - 2 41 5 - 10 28 - 
Ancestry Search (Web of 
Knowledge) - 1 - - 1 - - - - 

Bibliography Search - 1 2 - 1 2 - - - 
Percent of Total 1% 25% 52% 22% 10% 13% 38% 39% 0% 

 
 
Table 10 - Articles by study design 

Study Design Count (%) 
New/Opinion 284 (55%) 
Case Studies 108 (21%) 
Cross Sectional Surveys 80 (15%) 
Other 18 (3%) 
Literature Review 14 (3%) 
Observational 8 (2%) 
Focus Group 6 (1%) 
RCT 1 (<1%) 
Policy Analysis 1 (<1%) 
Total 520 (100%) 
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Table 11 - Articles by technology type 

 Technology Type (Articles may address more than one category) 
 

EHR CPOE CDSS HIE ePrescribing Telehealth PHR 
General/ 
HIT not 

specified 
Other 

MedLine/PubMed 101 25 15 13 14 14 7 193 53 
Business Source 
Complete 3 2 - - 3 - 1 34 2 

SSRI 1 - - - - 1 1 1 - 
Factiva (Grey 
Literature) 7 - - - - - - 36 - 

Ancestry Search 
(Web of Science) - - - - - - - 1 - 

Bibliography 
Search 1 - - 1 - - - 1 - 

Percent of Total 21% 5% 3% 3% 3% 3% 2% 50% 10% 
 

Hospitals were the most frequent stakeholder addressed in the identified literature (41%), 

followed by practitioners (27%) and national viewpoints (20%) (Table 12).  A low proportion of 

articles addressed patients (8%) and vendors (3%).  The geographical focus of the identified 

literature was distributed unevenly across the US.  Massachusetts and Florida were the two states 

with the most representation, followed by New York and Pennsylvania (Figure 7).  No location 

was provided for 20% of the identified literature and 50% of the identified literature addressed 

HIT from a national perspective. 

Table 12 - Articles by stakeholder 

 Stakeholder (Articles may address more than one category) 
 Patients Practitioner Hospital National Vendor 

MedLine/PubMed 42 171 238 86 15 
Business Source Complete 6 6 24 21 3 
SSRI 2 2 1 1 - 
Factiva (Grey Literature) 3 1 12 25 2 
Ancestry Search (Web of 
Knowledge) - - - 1 - 

Bibliography Search - 1 - 2 - 
Percent of Total 8% 27% 41% 20% 3% 

 



 

 

43 

 

Figure 7 – Distribution of articles by state.  Darker color indicates higher number of articles. 

 

Elements of Punctuated Equilibrium in the Identified Literature 

The directed content analysis of the identified literature yielded several themes across 

each of the three punctuated equilibrium components that form the framework for this study: 

deep structure, equilibrium periods and revolutionary periods.  The themes represent descriptive 

categories or elements of punctuated equilibrium as they were observed within the identified 

literature.  Deep structure themes describe the underlying environment of the health system.  

Equilibrium defines the period of inertia that results in only incremental change to the deep 

structure. Revolutionary periods fundamentally alter the deep structure of the system.  The 

themes are organized by each punctuated equilibrium component below.   
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Directed content analysis of the identified literature produced several themes 

for each punctuated equilibrium component.  The main themes that emerged during analysis are 

summarized in Table 13 and discussed in more detail in the remainder of this chapter.   

Table 13 - Summary of the ten (10) themes identified from the directed content analysis of the literature. 

Identified Theme Description 
Deep Structure  
1. Variations in the 

environment 
The environment of healthcare is defined by several factors that 
influence the adoption and use of HIT.  These factors include 
location, size, race and the maturity of the vendor market. 

2. Market Complexity Healthcare is a complex environment described in the identified 
literature by patient confusion, multiple social interactions, data 
complexity and complex reimbursement systems. 

3. Regulatory Regulations guide privacy and security, reporting, reimbursement, 
liability and standards. 

4. Flawed Risk and Reward The incentives to adopt HIT are flawed and generally inure more to 
payers and patients than to the providers adopting the systems.  The 
current fee-for-service model of reimbursement creates a further 
disincentive. 

5. Theories of Acceptance 
and Diffusion 

Several models help explain the patterns of adoption and diffusion 
within healthcare.  These models include the Technology 
Acceptance Model and the Diffusion of Innovation theory among 
others. 

Equilibrium  
6. Barriers The cost of HIT, the lack of human and capital resources, and the 

resistance to change from practitioners are barriers highlighted 
within the identified literature.   

7. Ethical Considerations Ethical considerations include an obligation for technology to do no 
harm, benefit everyone and not limit the ability to practice 
autonomously. 

8. Competition and 
Sustainability 

The market economy of the US demands a value driven business 
case for HIT adoption. 

Revolution  
9. Environmental Elements Patient engagement and new models of care represent significant 

influencers of revolution within healthcare. 
10. Internal Elements Successful organizational change requires effective management, 

practitioner champions, a shared vision, and a favorable culture. 
 

Table 14 lists these same themes and shows the allocation of articles by punctuated 

equilibrium component, theme and rigor score.  The totals shown in Table 14 reflect the coding 

conducted for each article based on the methods discussed in Chapter 3.  A representative coded 

list of all articles analyzed in this study is contained in Appendix C.  In the following sections, 
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references are limited to particularly relevant quotes from selected articles or to give 

credit to contradictory evidence. 

Table 14 - Categorization of articles by punctuated equilibrium component theme and rigor score.  
Articles can address more than one component and not all articles were relevant to a theme.  

 

 

Punctuated)Equilibrium)Theme) Rigor)Score:
Case%Studys,%Surveys Systematic%Rev,%RCT

DEEP)STRUCTURE 0 1 2 3 4 5 Total
1.#Variations#in#the#Environment

a.#Location#(urban/rural) 2############# 1############# 1############# 5############# ;########## ;########## 9#############
b.#Size ;########## 2############# ;########## 8############# 1############# ;########## 11############
c.#Race ;########## 1############# 1############# 3############# 1############# ;########## 6#############
d.#Vendor#maturity 1############# 11############ 7############# 4############# 2############# 1############# 26############

2.#Market#Complexity 3############# 19############ 4############# 8############# 2############# 1############# 37############
3.#Regulatory

a.#Privacy/security 1############# 7############# 3############# 4############# 1############# ;########## 16############
b.#Stark#laws ;########## 4############# ;########## 1############# ;########## ;########## 5#############
c.#ICD;10 ;########## 1############# ;########## 1############# 1############# ;########## 3#############
d.#Meaningful#Use ;########## 1############# 4############# 11############ ;########## 5############# 21############

4.#Flawed#Risk#and#Reward
a.#Incentives 1############# 4############# 2############# 4############# ;########## ;########## 11############
b.#Delayed#reward ;########## 2############# 2############# 1############# ;########## 1############# 6#############
c.#Payments#encourage#inefficiencies ;########## 13############ 1############# 1############# ;########## ;########## 15############

5.#Theories#(TAM#etc.) ;########## 9############# 3############# 10############ 3############# ;########## 25############
EQUILIBRIUM
6.#Barriers

a.#Cost 9############# 41############ 12############ 18############ 4############# 2############# 86############
b.#Resistance 5############# 12############ 4############# 4############# ;########## 2############# 27############
c.#HIT#Resources 3############# 5############# 3############# 9############# 1############# ;########## 21############

7.#Ethical#Considerations ;########## 4############# 1############# 1############# ;########## ;########## 6#############
8.#Competition#and#Sustainability 2############# 5############# 6############# 10############ 1############# 1############# 25############
REVOLUTION
9.#Environmental#Elements

a.#Patient#Engagement 2############# 21############ 3############# 5############# 2############# ;########## 33############
b.#Policy 1############# 13############ 1############# 5############# 1############# 1############# 22############

10.#Internal#Elements 14############ 40############ 42############ 27############ 7############# 3############# 133##########

Darker%color%=%higher%frequency%of%theme%in%the%identified%literature

News/mag,%Opinion
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Deep Structure 

A set of repeating elements defining deep structure was found within the identified 

literature.  These elements were grouped into five (5) overarching themes – variations in the 

environment, structure and complexity of the environment, regulatory effects, risks and rewards 

and models of transformation and diffusion. 

1. Variations in the Environment 

Environmental factors such as location and size were discussed as factors affecting the 

acceptance and use of technology in the healthcare market. Eleven (11) studies addressed the 

relationship between practice size and HIT adoption (Table 14 – Item 1c) with one author 

stating, “Practice size appears to be one of the most important correlates of EHR adoption. 

…larger practices with financial and technological resources and the ability to achieve 

economies of scale are generally the only segment of the population that has been able to invest 

in EHR systems” (Simon et al., 2008, p. 45).  The impact of practice size on adoption rates was 

found to be changing over time, but in different directions for hospitals and physicians.  Two (2) 

studies addressed practice size impact on HIT adoption over time.  In a national survey of 

physicians, the gap in EHR adoption rates between large and small practices tripled between 

2000 and 2004 (Grossman & Reed, 2006).  A 2008 national study of hospitals using AHA and 

HIMSS data found that the HIT adoption gap between large and small hospitals was diminishing 

over time (McCullough, 2008). 

Nine (9) studies addressed urban versus rural differences in HIT adoption rates (Table 14 

– Item 1b).  Urban hospitals were found to have a higher likelihood of HIT adoption than rural 

hospitals.  In a 2006 survey of hospitals in Iowa, “greater than 90% of urban hospitals, but only 
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30 and 40% of the rural hospitals, [were] using information technology to collect basic 

clinical information” (Ward, Jaana, Bahensky, Vartak, & Wakefield, 2006, p. 436).  A national 

survey of 4,493 hospitals found a widening digital divide between urban and rural hospitals:  

“While adoption rates increased modestly [in 2009] smaller, rural and public hospitals fell 

further behind their counterparts” (Jha, DesRoches, Kralovec, & Joshi, 2010, p. 1957).   

Race was examined in six (6) studies (Table 14 – Item 1d) that found no significant 

differences between HIT adoption rates based on race.  However, one study found that whites 

were more likely than blacks to accept new innovative technologies related to treatment 

(Groeneveld, Sonnad, Lee, Asch, & Shea, 2006).  This study focused on patient acceptance 

rather than solely practitioner acceptance.  Other environmental factors addressed by individual 

studies were patient mix, Medicare status, personal wealth, and geographic location with 

minimal or no impact on adoption and use. 

Twenty-six (26) articles addressed the maturity and capabilities of the vendor market 

(Table 14 – Item 1e).  Variation and uncertainty were described as playing a key role within the 

articles reviewed.  Uncertainty in both HIT standards as well as future healthcare policies and 

their impact on the healthcare market were leading factors mentioned for concerns about the 

vendor market.  In addition, the variation in standards and capabilities among vendors was cause 

for concern as a limiting factor for HIT adoption.  One study suggested in relation to current 

policy that “[t]he certification process currently in use by the CCHIT [Certification Commission 

for Health Information Technology] does not ensure interoperability or future compliance” 

(Ford, Menachemi, Peterson, & Huerta, 2009, p. 280).  Other authors noted vendor weaknesses 

as a barrier to adoption and use -- “Another significant barrier to adoption has been vendor 

transience; many early EHR companies are no longer in business or are in precarious financial 
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positions" (Ford, Menachemi, & Phillips, 2006, p. 109).  Still others addressed the 

variation in how vendor products are used, even the same product at different locations.  In a 

study of hospital information executives on their experiences with CPOE implementations, poor 

design was found to be a major factor in the delay and failure of such systems (Poon et al., 

2004).  A recent IOM report noted that “the way in which health IT is designed, implemented 

and used can determine whether it is an effective tool for improving patient safety or a hindrance 

that threatens patient safety and causes patient harm” (Institute of Medicine, 2012, p. 2-1).  

Articles refer to the “considerable variety among applications” within HIT (Davidson & 

Heineke, 2007, p. 364), suggesting a level of inconsistency in workflows and application use.  

“The old joke is, every vendor has an HL7 (Health Level Seven) implementation, they’re just all 

different. (Brailer, 2005, p. 1151)” 

The current estimated success rate for HIT implementations is only 28% (Morton & 

Wiedenbeck, 2010).  The identified literature discusses this failure in terms of vendor immaturity 

and the vendor community’s inability to meet the needs of specific organizations.  Immaturity 

was discussed in terms of stability of the vendor market (Randeree, 2007) and the ability of 

hospitals and practitioners to customize and use commercial systems (Poon, et al., 2004; Poon et 

al., 2006).  In addition, a dichotomy was highlighted between in-house or home-grown systems 

and vendor based commercial systems. The Veterans Administration’s VistA system and Kaiser 

were frequently mentioned as exemplars of integrated delivery HIT systems and the unique 

advantages experienced by such systems.  One researcher commented on this dichotomy by 

stating: 

“Perhaps the most significant advantage that the VHA had in EHR development was the 

decision to create an ‘in-house’ product rather than outsourcing the product. Thus, the 
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VHA clinicians did not have to align their clinical processes to ‘off the shelf’ 

EHR software; a perverse alignment of workflow adaptation to a support system, rather 

than the more rational tailoring of such systems to support optimized work flow” (Evans, 

Nichol, & Perlin, 2006, p. 168). 

2. Market Complexity 

Complexity in the structure of the healthcare market, its size, relationships and multiple 

interactions was a second major theme identified within the literature. This complexity comes 

from several sources both human and environmental with differing goals and behaviors.  These 

differences can be seen in the multiple layers that make up the entirety of the healthcare system.  

The identified literature discusses this environmental complexity in terms of the varying models 

of care, the multiple relationships among patients, practitioners, insurers and the government, the 

complexities of physician and hospital reimbursement, and the volumes of data involved in 

patient care and coordination.  The sheer size of the healthcare market only adds to this 

complexity.   

Thirty-seven (37) articles mentioned complexity in either their findings and/or 

conclusions (Table 14 – Item 2).  Complexity is discussed in terms of 4 features: 

customer/patient linkage –  

“The result of all these complicated linkages is that the market forces from patients to 

health care providers are far more indirect and blunted than are the market forces from 

consumers to producers in most sectors" (Christensen & Remler, 2009, p. 1017);  

business failure – “the impact that IM/IT resources had on strategic initiatives was that new, 

complex systems often contributed to organizational failure while existing, legacy systems were 
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more likely to yield organizational success and ultimately survival…higher levels of 

complexity resulted in higher levels of business failure. (Bewley, 2010, p. 62)”;  

human influences –  

“However, as a complex sociotechnical system, many parts of healthcare delivery are 

messy and non-linear….HIT designs often assume a rationalized model of healthcare 

delivery. Templates walk clinicians through a prescribed set of questions even though the 

questions and/or their order may not be relevant for a particular patient at that time” (B. 

T. Karsh, Weinger, Abbott, & Wears, 2010, p. 619);  

and data complexity – “The further information has to be able to circulate (i.e. the more diverse 

contexts it has to be usable in), the more work is required to disentangle the information from the 

context of its production” (Greenhalgh, Potts, Wong, Bark, & Swinglehurst, 2009, p. 766).   

The competing interests of the multiple participants in the healthcare system also 

characterized complexities.   

“These public health benefits are well beyond the reach of a health care system 

characterized by the complexities of medicine and conflicts of multiple parties working at 

economic cross-purposes.  They are trapped outside the economic equation, positive 

externalities of a stubbornly fee-for-service health care system that inadvertently rewards 

inefficiency, redundancy, excessive treatment, and rework” (Kleinke, 2005, p. 1248). 

The relationships between hospitals and practitioners contribute to complexity in the 

market.  Physicians are often not employed by the entities they serve resulting in mixed 

allegiances.  This complexity was described in the literature in terms of system wide 
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functionality and a lack of control over the implementation and change process.  For 

example an opinion piece states,  

“it is not the policy makers who have to make it work, but rather the operational staff of 

the health sector. But unlike other service sectors which have harnessed electronic 

technology successfully, such as the banking and financing sectors and retail trade, the 

employees of the health sector are not line-command employees whose job is to make the 

system work” (Rigby, 2006, p. 140). 

3. Regulatory 

Regulatory issues permeate the deep structure of the healthcare market.  Regulations 

guide and influence the privacy and security of patient information, direct how hospitals and 

practitioners are reimbursed, limit how doctors, hospitals and labs interact, determine liability, 

and more recently, guide how HIT is implemented and used.  The identified literature discusses 

this regulatory environment in terms of its impact on HIT adoption and use.   

Sixteen (16) articles address privacy and security issues around HIT adoption (Table 14 – 

Item 3a).  Privacy and security are cited as potential barriers to HIT interoperability.  The 

regulatory environment is also described in terms of the limitations imposed on innovation and 

sharing of information.  “Current legal and financial incentives provide little motivation to share 

information, which is critical to improving patient outcomes as well as efficiency” (Diamond & 

Shirky, 2008, p. w384) 

The Stark Laws and anti-kickback regulations are cited in five articles.  These laws and 

regulations limit self-referral by physicians and the receipt of services or benefits by physicians 

at no cost from hospitals.  Due to the relatively high cost of EHR systems for small physician 
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practices, these laws were described as limiting the ability of hospitals to connect 

affiliated physicians to the hospital’s existing EHR systems.   The Department of Health and 

Human Services has since amended its existing policies to permit hospitals and other 

organizations to donate technology and services to physicians without violating either the Stark 

Law or anti-kickback law.  The American Recovery and Reinvestment Act (2009) and the 

Affordable Care Act (2010) further clarify the ability of hospitals to provide such services and 

technologies to affiliated physicians.  Despite the relaxation of these regulations since 2007, they 

are still mentioned as a potential barrier to HIT adoption and use by hospitals and affiliated 

physicians.   

New reporting and data standards represent a last core element of the regulatory 

environment.  Three (3) articles discussed the new standards required by the new HIPAA 5010 

and ICD-10 codes that demand resources and divert attention from other projects (Table 14 – 

Item 3c). 

The meaningful use provisions of the Medicare and Medicaid EHR Incentive Programs 

and/or the provisions of the Affordable Care Act were mentioned in 23 articles (Table 14 – Item 

3d).  The bulk of the articles discuss suggestions for compliance and/or provide predictions of 

future meaningful use objectives under Stage 1 of the program.  Issues raised in the articles 

included concerns over reporting capabilities of Centers for Medicare and Medicaid Services 

(CMS), the ability of vendors to meet the anticipated requirements, the impact on Health 

Information Exchange (HIE) success, and the potential impact of meaningful use on the delivery 

of healthcare.  One author stated “[i]n effect, HITECH has permanently shifted our focus from 

adoption of HIT to its use.”  (Glaser, 2010, p. 19)  
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4. Flawed Risks and Rewards 

The identified literature included articles discussing incentives within the healthcare 

market for the adoption and use of HIT as flawed and not equally split among practitioners, 

hospitals, insurers and patients.  This results in an inability to demonstrate value at all levels of 

adoption.   The goals of each stakeholder vary and the benefits are often disconnected from the 

HIT intervention.  In most cases value also depends on others using the technology to realize the 

full benefit. 

Eleven (11) articles (Table 14 – Item 4a) in the literature discuss this flawed return on 

investment as “an asymmetrical risk and reward among those who are footing the bill for HIT 

and those who reap the lion’s share of the benefit” (Middleton, 2005, p. 1270).  This same study 

estimated that practitioners received only 11% of the net potential gain from HIT investment 

(Middleton, 2005).  Returns are noted to inure mainly to insurers, patients, and payers 

(employers) in the form of reduced services and improved health.  In a 2010 survey of for-profit 

and not-for-profit hospitals, the authors found that for-profit hospitals were significantly less 

likely to adopt HIE than not-for-profit and public hospitals.  The authors concluded that this 

“serves to support assertions that HIE is perceived as a financially undesirable proposition.”  

Hospitals may perceive that benefits from HIE inure to their competitors rather than themselves.  

In a review of the literature by Edwards, et. al. (2010), the authors concluded that the potential 

for economic loss as a result of HIE was a significant barrier to adoption.  Integrated delivery 

systems such as the Veterans Administration and Kaiser reflect an exception to these flawed 

incentives.  By controlling all aspects of care, both payer and provider, HIT has the ability to 

reduce complexities and create efficiencies that are not possible in other delivery models (Javitt, 

2004). 
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A second flaw is the time necessary to accrue a benefit.  Six (6) articles 

discussed the delay in the reward for HIT investment as a barrier to adoption (Table 14 – Item 

4b).  “The return on investment for an EHR system does not accrue to the provider in the short 

run under many reimbursement schemes.  Instead the savings from improved care efficiency and 

quality typically flow back to health care insurers or payers as a reduction in service use” (Ford, 

et al., 2006, p. 109) and “[u]nfortunately, many of the potential benefits of ICT [information and 

communications technology], including both reduced costs and improved outcomes, occur far in 

the future, when the covered individual will likely have another insurer or provider” (Christensen 

& Remler, 2009, p. 1018) 

Fifteen (15) articles refer to flawed incentives for HIT adoption (Table 14 – Item 4c). The 

more services a practitioner or hospital can provide the more money they can collect.  As a 

result, there is a disincentive to improve efficiencies – “the less the hospital knows about [the 

patient], the more services it can render, the more it can bill his health insurer, and the more it 

will collect.  In many instances there simply is no business case for improving the effectiveness 

or quality of care with or without IT” (Davidson & Heineke, 2007, p. 363).  These existing 

payment policies, mainly fee-for-service reimbursement plans, result in a disincentive to adopt 

HIT – “Providers lose money when they put in health IT, because we have obsolete payment 

policies that still reward volume over quality” (Brailer, 2005, p. 1154) 

A further flaw is the lower increase in productivity projected by HIT in healthcare versus 

other markets.  While many markets have experienced tremendous improvements in costs, 

efficiencies and quality, the effect of technology in healthcare has not been equal.  Bower (2005) 

estimates that healthcare experiences a 5% or lower increase in productivity from information 

technology versus a more typical 8-17% increase in other markets. 
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5. Theories of Technology Acceptance and Diffusion 

Twenty-five (25) articles in the literature test and/or discuss models of technology 

acceptance and diffusion to help explain the rate of HIT adoption (Table 14 – Item 5).  These 

models in order of descending frequency include the Diffusion of Innovation, Technology 

Acceptance Model (TAM), an expanded TAM called TAM2, network effect model, Health 

Information Technology Factor Model, Absorptive Capacity, least effort model, Learning Chain 

Model, and Interactive Sociotechnical Analysis (Table 15).  Each model evaluates social and 

technical elements associated with new technology and identifies relationships between these 

elements that help predict rates of adoption.  The diffusion of innovation theory focuses on 5 

perceptions of innovation that affect individual behavior.  TAM and TAM2 focus on perceptions 

of use that affect acceptance and subsequently actual use of technology.  The Interactive 

Sociotechnical Analysis model looks at the combined environment created by the social network 

of organizations and the technology being adopted.   The interaction of these two elements 

impact actual use of technology – how technology is adopted and used by individuals.  The 

remaining models share similar components in different orders and weights.  All the models 

were found to explain significant levels of variance in HIT acceptance and use.  In a review of 

the literature on technology acceptance models, the authors state that “the relationship between 

[perceived usefulness] and intention to use or actual use of health IT is significant in every test, 

suggesting that to promote use and acceptance, the health IT must be perceived as useful” 

(Holden & Karsh, 2010, p. 166).  Summaries of the three most common models in the literature 

follow. 
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Table 15 - Frequency of technology acceptance and diffusion models in the study data. 

Models of Technology Acceptance and Diffusion # Articles 
Diffusion of Innovation 7 
Technology Acceptance Model (TAM and TAM2) 7 
Interactive Sociotechnical Analysis 3 
Least Effort Model 1 
Network Effect Model 1 
Health Information Technology Factor Model 1 
Absorptive Capacity 1 
Learning Chain model 1 

 

Diffusion of Innovation – Examines how innovations are communicated and adopted 

within a social system over time.  Since this communication involves a new idea or innovation, 

the theory suggests 5 characteristics of innovation perception.  These characteristics explain why 

different innovations are adopted at different rates.  The five characteristics are: relative 

advantage, computability, complexity, trialability, and observability.   The net effect of these 

characteristics is the now familiar stages of innovation – innovators, early adaptors, early 

majority, late majority, and laggards.    These stages of adoption describe incremental change 

following a bell curve pattern (Figure 8) (Rogers, 1995).    
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Figure 8 - Rogers technology adoption life cycle.  Top graph represents cumulative adoption.  Bottom 
graph represents adoption by diffusion period.  From “Modelling and forecasting the diffusion of 

innovation - A 25-year review,” by N. Meade and T. Islam, 2006, International Journal of Forecasting, 
22(3), p. 520. Copyright 2006 by Elsevier Limited. Reprinted with permission. (Meade & Islam, 2006) 

 

Interactive Sociotechnical Analysis (ISTA) – Emphasizes HIT as an element of both the 

technical and social environments of an organization.  These “sociotechnical” interactions are 

emergent and dynamic, similar to the behavior of complex adaptive systems. HIT innovations in 

the ISTA model impact the sociotechnical framework of the organization, which in turn impacts 

how HIT is actually used.  This “actual use” produces further changes to the sociotechnical 

environment leading to further potential changes in “actual use” (Harrison, Koppel, & Bar-Lev, 

2007). 

Technology Acceptance Model (TAM) and TAM2 (Figure 9) – TAM describes a series of 

the incremental cognitive adjustments individuals make to accept new technology.  The model 

builds on two factors that influence acceptance – perceived usefulness (level of belief that 

technology will help in performing job) and perceived ease of use (level of belief that a 

technology will be easy to use).  These two factors affect attitude and intention to use or 



 

 

58 

“acceptance” of technology.  TAM2 expands on this initial model and adds several 

social factors (subjective norm, image, job relevance, output quality, results demonstrability) that 

influence perceived usefulness and intention to use or acceptance (Holden & Karsh, 2010). 

 

 

Figure 9 – Schema for the Technology Acceptance Model (TAM) and TAM2.  From “The technology 
acceptance model: its past and its future in health care,” by R. J. Holden and B. T. Karsh, 2010, Journal of 
biomedical informatics, 43(1), p. 161. Copyright 2010 by Elsevier Limited. Reprinted with permission. 

 

Equilibrium 

Three themes emerged from the analysis of the identified literature relating to the 

equilibrium component of punctuated equilibrium.  The three themes, barriers to change, ethical 
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consideration, and competition and sustainability, all help to describe those elements of 

the healthcare market that reinforce incremental versus revolutionary or transformational change.  

Each of the three themes described below have the effect of maintaining the status quo or 

limiting change to gradual incremental improvements.   

1. Barriers to Change 

Barriers identified in the literature include the high cost of HIT, physician resistance to 

change, access to resources, complexity, and vendor immaturity.  High costs represent the most 

frequently identified barrier to change in the literature.  The majority of the literature mentions 

cost as part of their discussion on HIT adoption and use.  Eighty-six (86) articles mentioned cost 

as a barrier to HIT adoption (Table 14 – Item 6a). 

“In survey after survey (for example, those conducted by the Medical Records Institute, 

the Health Information and Management Systems Society, and the Medical Group 

Management Association), funding is cited as the most serious impediment to EHR 

adoption” (Sprague, 2004, p. 6).  

In a national survey of physicians, Gans, et. al. (2005) found the lack of capital resources 

to be the highest barrier to EHR adoption, followed closely by the lack of physician support. 

Cost was also discussed in absolute terms as an inadequate percentage of total healthcare 

spending.  Two articles placed healthcare spending between approximately 2 – 7 % of healthcare 

budgets versus 10% and higher for other markets (Bewley, 2010; Joch, 2008).  Lastly, cost was 

discussed in relation to cost overruns, implementation complexity, testing, and automation 

efforts.   
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Physician resistance was identified in the literature as the next most significant 

barrier to HIT adoption and use.  Twenty-seven (27) articles discuss this issue (Table 14 – Item 

6b).  Physician resistance to HIT was described in terms of its threat to autonomy, inefficiency, 

poor design, complexity, errors, and depersonalization of the healthcare process. One study noted 

that physician resistance is a barrier that persists even when cost issues are overcome (Poon, et 

al., 2004).    

Resistance was also described in terms of what technologies were ultimately accepted 

and used by the market. Innovation is subjected to patient outcomes, liability, and risk of error or 

harm to patients and  insurers are described as gatekeepers of new technologies in their role as 

payer.  Soleimani & Zenios discuss this issue in a review of the literature on transformation and 

state:  

“Stated another way, in most cases it is not acceptable to develop a lower quality health 

product and simply accept lower margins to make up for it. Moreover, it is difficult to 

challenge nonconsumption and develop a new value chain, as the consumers in health 

care (patients, doctors, providers, and insurers) are well-defined and their roles are well 

established. Most importantly, existing regulatory and reimbursement systems are 

designed to evaluate innovations relative to an established “gold” standard, which again 

favors incrementalism over disruptiveness, as defined in non-health care sectors" 

(Soleimani & Zenios, 2011, p. 205). 

Twenty-one (21) articles address the lack of resources available within the HIT market 

(Table 14 – Item 6c).  These resources include both the up front capital necessary to purchase 

HIT systems and the people needed to build, implement and maintain these systems.  
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2. Ethical Considerations 

Unique ethical considerations within the healthcare market represent a second significant 

element of equilibrium.  Traditional ethical issues of justice, autonomy and beneficence have a 

strong role in the environment of healthcare technology adoption.  The literature discusses a need 

to strongly consider ethics when making HIT decisions.  Six (6) articles discuss ethics and HIT 

(Table 14 – Item 7). 

Justice is discussed as the fair distribution of HIT technology and fair treatment as a 

result of the implementation of technology.  Fair treatment refers to adequate training, inclusion 

and consideration for employees during and after implementation.  Employees must be equally 

empowered to efficiently and effectively use new technology.  Fair distribution also refers to the 

ability of society to capitalize on the technology adopted.   

“For example, only a segment of society may have the mental and/or physical capacity to 

take advantage of technologies that provide the opportunity to self-manage an underlying 

health condition, thereby yielding distributional effects. These distributional effects are 

brought about by the actions of individuals as they segment or stratify themselves into 

distinct social groups. This stratification represents a separating equilibrium that may be 

considered a form of social exclusion as some members of society may be excluded from 

the potential benefits associated with a new technology” (Coyte & Holmes, 2007, p. 48)  

Healthcare organizations have an obligation to provide a safe environment with safe 

systems – beneficence.  Therefore, HIT systems must enhance the capabilities of the practitioners 

that work within them.  One author states that: 
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“In order to practice effectively, clinicians need to draw upon support and 

enabling services and technologies in line with their original professional training. If the 

organisation chooses to force change upon them, such that they no longer either have the 

same technical skill, or feel confident in discharging their professional duties, in effect 

the organisation has undermined their professional competence, and thereby has reduced 

their ability to practice effectively." (Rigby, 2006, p. 143) 

Lastly autonomy must be preserved from both a patient and practitioner perspective.  

Systems should not limit the ability of either party to make informed decisions, and with regard 

to the patient specifically, maintain their right to make care decisions including refusal of care 

(B. Karsh, 2004; Rigby, 2006). 

3. Competition and Sustainability 

The US remains a market economy and with it come the values of competition and 

business sustainability.  Twenty-five (25) articles within the literature refer to the additional need 

in the United States to ensure that healthcare technologies support the sustainability of US 

healthcare organizations (Table 14 – Item 8).  HIT has the ability to reshape markets, 

relationships and the environment of the healthcare.   

“These technologies are reshaping the contours of the health care landscape and 

dramatically altering the manner in which health care is sought, organized, delivered, and 

received.  As a consequence, a comprehensive assessment of the sustainability of 

technological innovations needs to consider not just the technology itself but the manner 

in which these innovations alter the context in which health care transactions occur" 

(Coyte & Holmes, 2007, p. 48). 
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The identified literature emphasizes the need for a value driven business case 

for HIT and notes how the complexity of the healthcare market complicated these value 

decisions.  Value arguments in healthcare vary based on which stakeholder group accrues 

benefits: insurers, patients, practices, or hospitals? Size, location, goals, and funding also impact 

the value calculations of healthcare organizations. 

Revolution 

The identified literature contained no descriptions of revolutionary change, only potential 

conditions that might result in revolutionary change in healthcare.  Specific articles discussed 

such desired change as transformational.  The two themes identified by the analysis and 

discussed in the text that follows describe areas where specific authors and researchers believe 

future transformation and revolution can be encouraged. The first theme involves environmental 

components that may result in revolution and transformation, such as factors or events outside 

the control of any single stakeholder or organization.  The second theme addresses internal 

organizational elements within the control of stakeholders that influence revolution and change. 

1. Environmental Elements Necessary for Transformation 

External elements that may foster transformation and revolution included new policies to 

exert pressure on stakeholders to adopt HIT, increased access to capital, education, standards to 

ensure interoperability, empower and improve value to patients, and create new delivery models 

for patient care and reimbursement. 

Twenty-two (22) articles addressed policy matters relative to healthcare transformation 

(Table 14 – Item 9b).  Many of the policy recommendation contained within the literature have 

been adopted as part of ARRA/HITECH and ACA.  These included an increased focus on patient 
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safety through the development of new measures, providing financial incentives to 

adopt EHR and other HIT, providing direct access to capital, developing national standards for 

HIT interoperability, increased funding for education and research on HIT.  These proposed 

policy recommendations are meant to increase HIT adoption by reducing uncertainty in the 

market.  In a study on the diffusion of technology in the healthcare market, diffusion was 

projected to be slower than desired due to existing uncertainties in the market.  National 

standards, reliable future healthcare policy and a clear vision of HIT were noted as necessary to 

reduce this uncertainty (Ford, et al., 2009). 

Updated delivery models were recommended as a means of reducing the disparities in the 

risks and rewards present in the current system of reimbursement.   

“The recently passed healthcare reform legislation known as the Patient Protection and 

Affordable Care Act (PPACA) underscored the federal government’s interest in new care 

delivery models such as accountable care organizations (ACOs) and new reimbursement 

approaches such as episode and bundle payments that address the cost and quality 

imbalance by significantly improving the efficiency, quality, and coordination of care 

delivery…These changes may be more significant to the industry and to healthcare 

information technology than the meaningful use regulation itself" (Glaser, 2010, pp. 

SP20-21). 

Engaging and empowering patients was a consistent theme in the literature and was 

addressed in thirty-three (33) articles (Table 14 – Item 9a).  Transformation was described as 

requiring not only an increase in the use of HIT and new models of delivery, but an engagement 

of patients in their care.  Patients were described as devalued within the current system, “the 
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United States has devalued patient expectations and access to care while over-investing 

in processes and technologies that serve the few” (Terry, 2004, p. 225).  Transformation of 

healthcare is "constrained by the prevailing patient-healthcare paradigm in the US healthcare 

sector" (Ciriello & Kulatilaka, 2010, p. 1).  Patients are often secondary to other goals with 

technology commanding a greater role than patients.  “The value to the consumer often is lost in 

the desire to have sophisticated and innovative technology” (Cohen, Grote, Pietraszek, & 

Laflamme, 2010, p. 5). To increase value from HIT, the role of the patient in the process of care 

is essential and merits greater prioritization. 

The literature also discusses the engagement of patients as necessary to achieve 

transformation within healthcare.  This engagement was emphasized continuously through all 

years of study data.  In a 2005 article, the authors state that “The mere installation of EHRs--

even with comprehensive interoperability--will not sufficiently engage patients in the health 

system." (Tang & Lansky, 2005, p. 1290).  A 2011 article discusses patient engagement in terms 

of patient access to care and rethinking the way in which access is perceived.  Access can no 

longer be measured as simply a face-to-face encounter and "perceived" access may in fact be 

more important, i.e. an ability to email may increase a patients perceived access to their 

physician and therefore there perceived quality of care (Fortney, Burgess, Bosworth, Booth, & 

Kaboli, 2011).  Patient empowerment was described as requiring an effective market that allows 

patients to effectively recognize and judge value for services received (Cotter, 2007). 

2. Internal Elements Necessary for Transformation 

Over 100 articles discussed the changes and conditions needed within an organization to 

foster and successfully integrate HIT into their environment (Table 14 – Item 10). These 

organizational elements included a shared vision, employee commitment to HIT, consistent and 
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effective leadership, and a culture of change and continuous quality improvement 

within the organization.   One researcher characterized the implementation of HIT as “one part 

technology and two parts culture and work processes” (Crandall et al., 2007, p. 42).  Cultural 

issues and the need to align clinical and business priorities were important to HIT adoption.  

“Political issues were a major stumbling block to implementation of the IT system.  The interests 

of managers were different from those of the systems users.  Cultural values were also not 

aligned” (Wurster, Lichtenstein, & Hogeboom, 2010, p. 191).  The bulk of the case studies 

reviewed concerned the internal factors needed to improve success of HIT implementation. 
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CHAPTER 5:  DISCUSSION 

In this study, HIT literature covering an eight-year period was evaluated for evidence of 

transformation using the theory of punctuated equilibrium. The literature search focused on 

transformational change during a period beginning in 2004 where transformation and adoption of 

HIT emerged as a national priority with the creation of the office of the national coordinator by 

then President Bush (Bush, 2004).  The identified literature over the intervening years, however, 

describes an HIT environment resistant to change with only incremental progress towards 

transformation.  The theory of punctuated equilibrium (TPE) defines periods of incremental 

progress in terms of an equilibrium between the desire to maintain the status quo and the 

potential for radical change from new technological innovation, knowledge and skills. Based on 

the evidence found in the identified literature during this period, the high cost of purchasing and 

replacing existing systems, the highly complex nature of healthcare and the flawed risks and 

rewards inherent in the current fee for service environment, appears to have encouraged 

continued incremental change over the risks and potential benefits of new innovative technology. 

For HIT policies to succeed, TPE implies that policies must overcome the resistance 

created by the forces of equilibrium and create a new more optimal deep structure (Figure 10).  A 

brief examination of other markets that have experienced technology transformation suggest that 

transformation develops from technological discontinuities in the deep structure of these markets 

(Anderson & Tushman, 1990; Tushman & Anderson, 1986).  For automobiles, the discontinuity 

was the rise in gas prices and the superior quality and manufacturing processes of the Japanese; 

for banking it was the technological innovation of ATMs which altered the interaction with the 

customer; for the travel industry it was the new capabilities and data offered by new and creative 

web based services.  In each instance a discontinuity significantly changed an element of deep 
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structure resulting in new processes, innovations and interactions with the consumer.  

Anderson and Tushman describe these technological discontinuities as “dramatic departure[s] 

from the norm of continuous incremental innovation” (Anderson & Tushman, 1990, p. 606).  

HIT policy will need to facilitate such discontinuities to effectuate deep structural change and 

transformation in healthcare.  

A discussion on the role these technological discontinuities in transformation and the 

resistance to transformation from both the equilibrium component of TPE and healthcare 

complexity follow.  The discussion concludes with the implications for current HIT policy based 

on the study findings. 

 

Figure 10 – Pattern of incremental change and transformation described by the theory of Punctuated 
Equilibrium. Equilibrium (green) is characterized by long periods of incremental change and resistance to 
transformation.  Revolution (red) from a technological discontinuity results in transformation and a 
radical change in Deep Structure. 
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The Role of Technological Discontinuities in Transformation 

Technological discontinuities represent a significant component of transformation 

described by TPE.  As described earlier (Chapter 2) these discontinuities represent the stage 

setting events that can spur revolutionary periods and lead to transformation and a new deep 

structure in the environment. Thus these events and how they occur are critical for policy 

makers.  Anderson and Tushman place these discontinuities at the beginning of a Technology 

Cycle (Figure 11) that begins with a technological discontinuity and ends with a new dominant 

design and period of incremental change (Anderson & Tushman, 1990).   

 

Figure 11 - The Technology Cycle.  The cycle is defined by eras of ferment and incremental change 
separated by technological discontinuities and a dominant design.  From “Technological discontinuities 
and dominant designs: A cyclical model of technological change” by P. Anderson and M. L. Tushman, 
1990, Administrative Science Quarterly, p. 606. Copyright 1990 by Sage Publications Inc. Journals. 
Reprinted with permission. 

 

The technological discontinuities required for transformation emerge from either 

competence-enhancing or competence-destroying pathways within a market (Figure 12) and 

(Chapter 2) (Anderson & Tushman, 1990; Tushman & Anderson, 1986).  These pathways are 

differentiated from incremental change by the magnitude of change they create.  Each pathway 
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results in significant increases to efficiencies, outcomes, and benefits.  While the 

competence-enhancing pathway builds on existing market knowledge, skills, and resources, the 

alternate competence-destroying pathway represents a destruction of current models and 

processes that by definition requires the introduction of new skills, technologies and resources.  

These alternate skills, technologies and resources often emerge in the form of new vendors or 

new organizational structures. 

Competence-enhancing discontinuities are identified by an order of magnitude increase in 

the performance of an existing process or product.  For example, the leap from mechanical to 

electronic typewriters or the introduction of robotics into manufacturing processes represents 

such competence-enhancing discontinuities. In each case the product or process significantly 

improved the efficiency of the process or the capabilities of the product itself.  Existing vendors 

are favored during such continuities as the innovation builds on existing skills and knowledge 

(Tushman & Anderson, 1986).   

Alternatively, competence-destroying discontinuities result in an entirely new product 

class or process and require new skill sets and technologies to support.  The introduction of copy 

machines by Xerox created a whole new product class.  New processes, capabilities and services 

were subsequently built around this new product creating new efficiencies.  Transistors did not 

introduce a new product, but did provide a far superior substitute to vacuum tubes, resulting in 

the subsequent series of increases in processing capacity by computers.  New entrants to a 

market are favored during competence-destroying discontinuities (Tushman & Anderson, 1986).  

The list of new products, processes, companies and services that have developed from this 

innovation are countless.   
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Figure 12 – Competence enhancing and competence destroying pathways of technology transformation. 

 

Over the period of the study incremental change in HIT was observed across a sustained 

period of equilibrium. Current meaningful use policies under HITECH reinforce this incremental 

approach by fostering the use of existing technologies. Two observations support this claim. 

First, there is an absence of major entrants (vendors) into the HIT market.  A similar list of 

vendors appears in year after year rankings of HIT vendors such the Best in KLAS Reports 

(KLAS Enterprises LLC, Various Years). Second there is a reinforcement of existing processes 

created by HIT certification, reducing the probability of new processes and reinforcing 

incremental changes.   

Whether the incremental approach to transformation will succeed remains an open 

question. Romanelli and Tushman suggest in a 1994 paper on TPE and organizations that small 

changes over time do not accumulate and result in transformation.  Transformation was 
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conditions” and not incrementally over time.  (Romanelli & Tushman, 1994, p. 1159). 

The results of this literature review appear to support this conclusion as only evidence of 

incremental changes in HIT were found and no explicit order of magnitude increases in 

efficiencies or benefits were identified.   If huge change in efficiencies, quality or other measures 

were found, an argument could be made for successful competence-enhancing transformation 

through current HIT policies.  

The healthcare reform activities in Massachusetts and enacted through the ACA are 

attempting to significantly alter the deep structure of healthcare.  These reforms, if successful, 

challenge current care processes and encourage new delivery models and market innovations.  

The legislation attempts to remove obstacles to change, and increase creativity and 

experimentation.  Accountable Care Organizations and the Medicare Shared Savings Program 

encourage and reward coordination of care across multiple care settings by eliminating barriers 

to new care delivery models. The Center for Medicare and Medicaid Innovations rewards new 

advances and experimentation in the delivery of care to patients that improve quality and reduce 

cost.  New Insurance Exchanges and payment bundling offer new payment and pricing 

alternatives to providers and patients (Patient Protection and Affordable Care Act, 2010).  These 

policies represent potentially competence-destroying actions that target the deep structure of 

healthcare directly.  This suggests that such policies have more potential to create technological 

discontinuity than the incremental changes that have been observed to date.  

Uncertainty is another factor.  In the Technology Cycle described by Anderson and 

Tushman a period of uncertainty or era of ferment is described (Figure 11) (Anderson & 

Tushman, 1990).  During this period, competition for a new dominant design or process creates 

uncertainty while the new innovation is understood and confirmed.  Loch and Huberman in a 
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study of TPE and the diffusion of technology discuss uncertainty in terms of three 

elements; the “inertia” created within organizations that resists radical change in existing 

processes or procedures; the absence of a crisis demanding change or demise; and the complexity 

of the external environment (Loch & Huberman, 1999).  To the extent an organization feels no 

pressure to change and there is ongoing uncertainty over the future structure or direction of their 

environment, the status quo generally prevails. 

The competence-destroying policies prescribed by current health reform create 

tremendous uncertainty in the healthcare market.  While TPE suggests that such competence-

destroying policies may succeed in creating a discontinuity and ultimately healthcare 

transformation, the uncertainty around future repeal blunts their impact on deep structure.  Risk 

and uncertainty are highly related (Burkhardt & Brass, 1990) and the culture of risk aversion in 

healthcare further increases resistance to change.   

Resistance from the HIT Environment 

The established culture of healthcare approaches change cautiously because unrecognized 

risk to patients may be a by-product.  New technologies are compared to existing processes and 

only accepted once a higher standard of care is demonstrated. New technologies must exceed this 

“gold standard” through experimentation, testing and peer review.  The identified literature 

referenced the frequent failure of HIT to replace paper or change workflows and processes. 

Without a demonstrated improvement in patient outcomes, errors, or efficiencies, resistance to 

innovation continues and transformation fails (Soleimani & Zenios, 2011).  This pattern 

exemplifies the tendency for incremental change within healthcare. Policies that push technology 

transformation within healthcare face a high bar. While efficiency and quality may have been 
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enough to transform other markets, these benefits may be insufficient to create the 

necessary technological discontinuity that produces transformation because they cannot 

overcome the risk avoidance inherent in healthcare. 

Healthcare Complexity and System Inertia 

Coiera refers to resistant behaviors in healthcare as “system inertia” just as Loch and 

Huberman referred to the inertia exhibited by organizations in resisting technological change 

discussed above (Coiera, 2011; Loch & Huberman, 1999).  System inertia according to Coiera 

develops from health system complexity and the competing demands within the system. 

Complexity in organizations and man made systems, like biological systems, increases over 

time.  This increasing complexity reflects the many interacting and growing number of agents 

(patients, providers, organizations, insurers, policymakers, and others) within the system.  The 

many agents interact with each other, each trying to improve their own individual position or 

“fitness” within the system.  The competing demands of each agent in turn provide resistance to 

improving the overall strength (financial health, physical health, community health, or other 

measure) of the system. System inertia reflects the difficulty in finding new levels of fitness that 

satisfy the competing demands and increasing complexities of the system.  Change becomes 

increasingly difficult and emergent rather than linear (intervention –> reaction) and is reflective 

of the complexities of the system. 

These observations parallel the theory of complex adaptive systems. Complex systems 

theory has been used to explain policy resistance and unintended outcomes in healthcare. 

Beginning with the 2001 IOM report “Crossing the Quality Chasm,” healthcare has been 

increasingly evaluated as a complex system, resistant to change (Begun, et al., 2003; Coiera, 
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2011; Hawe, et al., 2004; Institute of Medicine, 2001; Paina & Peters, 2011; Paley, 

2007; Resnicow & Page, 2008; Rouse, 2008; Tan, et al., 2005).  Complexity theory describes the 

need to establish an appropriate balance between control (low complexity) and chaos (high 

complexity) in developing policy interventions. 

Coiera proposes that for healthcare to change successfully, system complexity must 

decrease.  This decrease is theorized as a combination of both building and destroying actions 

that together improve the overall fitness of the system analogous to competency enhancing and 

destroying actions in technological transformation. The complexity inherent in healthcare and the 

need to establish a balance between competence enhancing (control) and destroying (chaos) 

pathways of transformation only increase the uncertainty present in the market.  Consumers have 

often been the mediator of these competing pathways through their ability to exert significant 

pressures on markets and their ability to decrease complexity through choice.   

The Role of the Consumer in Transformation 

Patients as consumers are noticeably absent from the bulk of the literature reviewed here.  

Consumers have been an essential component of other market transformations.  The ability of 

consumers to demand quality and value has driven changes in markets from automobiles to 

computers.  For example, the increase in demand for greater quality and efficiency from 

consumers forced American automobile manufacturers to change manufacturing and design 

process to the point of building new factories from the ground up. The ATM, Internet and more 

recently mobile technology have changed the way consumers manage data and perform 

transactions.  The consumer in each example has altered its relationship with the market and 

influenced new processes and services.   
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The extreme complexity of healthcare, however, may require new and creative 

efforts beyond those seen in other markets to effectively integrate patients, medical data and 

services.  Patients must have the tools necessary to understand, interpret and place a value on the 

care they receive in order to exert influence on the healthcare market.  This influence, if it can be 

generated, in turn will increase the demand for data, information and services back from 

healthcare, generating tremendous pressure for change and innovation. A healthcare CEO stated 

this point well: 

“No investment has been made to help the consumer use our infrastructure more 

effectively…. There isn't enough time and attention spent on technology investments that 

enable customers in the broadest possible definition to use our systems in the same way 

that Norwest Airlines and UPS and Amazon use systems to allow me to track my 

packages, make my reservations, check on simple information that helps with my travel 

schedule.  We prevent the customer from getting close to the very information that could 

make our relationships more intimate and valuable" (Ameer et al., 2004, p. 81)  

Implications for Current HIT Policy 

The existing healthcare environment described by the literature analyzed in this study is 

one in which highly complex environmental barriers, uncertainty, and aversion to risk produce 

considerable resistance to change.  The theory of punctuated equilibrium suggests that 

transformational change will require a revolutionary discontinuity in existing deep structure. 

Current meaningful use policies are likely unable to overcome this resistance or produce such 

discontinuities because they appear to support continued rational and incremental 

HIT advancement.   
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New patient centered models of care and an increased consumer role may be 

the structural elements of the healthcare system where a revolutionary discontinuity can 

occur.  Policies focused on replacing existing models of care will likely be critical to effectuating 

real HIT transformation. Health reform policies such as those seen in Massachusetts and in the 

Affordable Care Act attempt to replace existing regulation, flawed risks and rewards and address 

stagnant market complexity.  These competence-destroying policies may have the potential to 

break the incremental and rational pattern of HIT innovation by necessitating innovative 

technologies that leverage patients and create new processes of care.  The incentive to invest in 

the innovations necessary to support new care models is defeated, however, by the ongoing 

uncertainty of current healthcare reform.  Policies with potential to alter deep structure will 

continue to fail if uncertainty around reform continues.  Patients too are likely to retreat to the 

comfort of existing processes during this period.  Reducing uncertainty and engaging patients 

(consumers) is therefore essential to successful HIT transformation.  Sustained uncertainty will 

likely result in a continuation of incremental change and a failure to impact the deep structure of 

healthcare, and its associated problems of cost, quality and access. 

Implications to Nursing in HIT 

The importance of the patient (consumer) in the transformation of healthcare places 

nursing in a key position to identify patient needs and the innovations that may address them.  

Nursing, through its code of ethics, has stated a commitment to the patient and an advocate for 

patient health and safety (American Nurses Assocation, 2012).  The Institutes of Medicine 

(IOM), the National Institute of Nursing Research (NINR), and the Health Information and 

Management Systems Society (HIMSS) also recognize the unique position of nursing in HIT.  

The NINR states in their most recent strategic plan that “[n]ursing science can provide the 
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foundation for innovative strategies and advances in technology that deliver real-time 

personalized information to individuals, families, and communities” (2011, p. 22).  In their 

Future of Nursing report, the IOM states that “[t]here is perhaps no greater opportunity to 

transform practice than through technology” (2010, p. 3-45).  The implications to nursing of this 

study are the need for new technologies that provide self-empowering data and information to 

patients.  Nurses as advocates for the patient community are in a unique position to influence 

and/or create these new technologies. 

Limitations 

The study was limited by the period covered and the absence of newer literature 

reflecting recent policy changes such as the meaningful use incentives of HITECH and the health 

reform initiatives of ACA were noticeably absent.  The effects of these recent policies reveal 

steep increases in HIT adoption and use by both hospitals and providers (Jamoom, et al., 2012; 

U.S. Department of Health & Human Services, 2012).  Significant payments have been made 

through the Medicare and Medicaid incentive payment programs and more products are being 

certified by ONC under the EHR certification program (U.S. Department of Health & Human 

Services, 2012). Alternative healthcare delivery models are emerging in the form of accountable 

care organizations and patient centered models of care (Gilfillan, 2011; Patient Protection and 

Affordable Care Act, 2010).  And uncertainty around healthcare reform has declined somewhat 

due to the recent ruling from the US Supreme Court in June 2012; although continued threats of 

repeal persist (National Federation of Independent Business et al. v. Sebelius, Secretary of 

Health and Human Services, et al., 2012).   

While this recent progress reflects a significant and successful reaction to HIT policy, it 

still does not reflect the radical and revolutionary changes described by TPE necessary for HIT 
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transformation.  The basic processes of care and the face-to-face model of care 

continue unchanged.  Uncertainty in health reform remains and health information technologies 

and applications remain similar in function to those used previously.  There continues to be is an 

absence in the literature of new innovative technologies that disrupt the existing market and 

create the technological discontinuities necessary for transformation. HIT continues on the path 

of incremental change and equilibrium described by TPE. 

Other limitations include the potential bias of the reviewer. The author’s personal biases 

and experiences may have impacted the interpretation and analysis of the literature and the 

ultimate conclusions reached.  Several steps were taken to address this limitation.  The author 

adhered to the concept of  “bracketing” and set aside prior knowledge to ensure a fresh look at 

the data being analyzed (Creswell, 2007).  A codebook based on an existing framework was 

utilized to structure the literature review and the data extracted.  Two additional reviewers, using 

a sample of the literature, further validated the coding schema.  Adjustments to the coding 

definitions were made based on consensus discussions with the additional reviewers to ensure a 

consistent coding of the identified literature.  Bias also exists in the collection of literature 

included in the review. Relevant literature may have been missed and impacted the study 

findings.  To address this risk, a broad range of literature was reviewed from multiple sources, 

erring on the side of inclusion versus exclusion.  Ancestry and bibliography searches were also 

added to decrease the likelihood of missing key relevant literature.   

The use of a theoretical framework can introduce error by potentially favoring findings 

that support the theoretical framework over those that do not.  Also, reliance on a theory may 

limit the researchers ability to recognize or contextualize new concepts that might not fit within 

the existing theory.  To address this, a structured methodology and detailed audit trail was 
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maintained by the researcher.  The author applied directed content analysis to the study 

data.  Directed content analysis applies various evaluative methods including constant 

comparison, data immersion, repeated questioning, probing and sorting, negative case and other 

qualitative methods.  The use of these methods ensured a complete and thorough review of all 

data. 

Lastly, the quality of the review is based on the strength and experience of the researcher 

and the thoroughness of the review achieved.  A single reviewer evaluated the majority of the 

data.  Careful adherence to the study methodology was therefore taken and the researcher 

maintained a detailed log of all research steps. 

Areas for Further Study 

 The goal of the study was only to identify evidence of technological transformation in 

healthcare.  The evidence presented here suggests an absence of transformation and a high level 

of resistance to change.  The components needed for revolutionary change focus on patient 

(consumer) empowerment and new models of healthcare delivery that create viable value 

arguments for HIT adoption.  Future research should examine the potential effects of these 

revolutionary forces on revolution.  Comparisons can be made to revolutionary periods in other 

markets.  Specific models can potentially be derived based on the experiences in these other 

markets to determine their impact.  For example, the role of consumers in other market 

transformations can be compared to the potential impact of patients on transformation in 

healthcare.  Combining the theory of punctuated equilibrium with systems dynamics modeling 

for example could form the foundation of future operationalized models that could assist policy 

adoption.  System modeling represents a key tool for evaluating future policy options and 

understanding the complex and dynamic environment of healthcare.  
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Appendix C – Sample Coded Table of Identified Articles 

Note: Appendix C does not contain a complete listing of all the data elements coded and 
represents only a sample of the information extracted from the study’s identified articles. 
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