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ABSTRACT 

Since information technology has been acknowledged as strategic tools, strategic 

information technology alignment, which is defined as the fit between information 

technology and business strategy, remains a continuous topic for information systems 

researchers and practitioners. Although achieving this alignment is a highly valuable step, 

the validity of any business strategy is originated from its adequacy with the environment 

in which a firm does business activities. In order to reduce a gap, thus, I elaborated the 

information technology alignment by classifying four levels of the alignment with 

business strategy (first level), business constituents (second level), external environment 

(third level), and time (fourth level).  

In the Chapter II, I investigated the relationship among information technology, 

business strategy, and firm performance by extending the concept of alignment to the first 

and second level of the alignment, incorporating objective documents of letters to 

shareholders, and by analyzing CEOs’ perspectives. I found that firms having more 

alignment over business functions tend to have higher firm performance. I also found that 

the greater integration of business strategies in information systems, the higher firm 

performance a firm has. Finally, I observed that CEOs perceive the objectives of 

information systems as a way to improve more efficiency and customer satisfaction than 

internal and external growth. Given the stereotyped perceptions of CEOs, it seems that 

the effect of the first and second level of the alignment comes from information systems 

for the purposes of efficiency and customer satisfaction. 
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In the Chapter III, I investigate the third level of the alignment and explorer the 

relationship among information technology, business strategy, and environment 

uncertainty. With three types of environment uncertainty (state, effect, and response 

uncertainty) and two types of business strategy (efficiency orientation and market 

orientation), I find that whereas high environment uncertainty is associated with 

efficiency orientation strategy, low environment uncertainty is associated with market 

orientation strategy. Also, I find that the third level of the fit has a positive influence with 

firm performance. Yet, I do not find the moderate role of IT to firm performance in this 

level. The findings imply that the concept of the alignment has to be understood in terms 

of system because each level is serially interconnected and one level of alignment is a 

prerequisite for the next level of the alignment. A failure of fit in any level of the 

alignment cannot lead a good firm performance. Also, the dominant state type of 

uncertainty implies that more information systems for scanning wide areas of 

environmental sources are required. The empirical results shed light on the deeper 

understanding of strategic alignment of information systems and establishing effective 

business strategy respond to external environment. 
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CHAPTER I 

INTRODUCTION 

Information systems researchers and practitioners have emphasized the 

importance of alignment between information systems (IS) strategy and business strategy 

as well as business strategy and external environment. As firms have encountered global 

competition, information technologies (IT) have been recognized as strategic tools to 

ensure a sustainable competitive advantage that enhance firms‟ performance. A primary 

question to CEOs in firms on information technology is whether the investment on 

information technology can lead to positive or negative firm performance that can be 

measured by profitability, productivity, sales growth, stock price, or innovation. In 

response to the challenging question, information systems researchers have examined the 

relationship between information technology and firm performance, and found either a 

positive relationship (Mithas et al. 2012; Sambamurthy et al. 2003; Tallon and 

Pinsonneault 2011), or negative or null relationship (Brynjolfsson 1993; Strassmann 1997; 

Weill 1992). Information systems researchers have looked for reasons of the mixed 

outcomes from strategic alignment of IT by proposing that IT in itself cannot contribute 

to positive firm performance but proper uses for obtaining firms‟ objectives contribute to 

positive outcomes. In other words, because the roles of information technologies are to 

some degree fixed, appropriate use of IT to proper business purpose will increase firm 

performance. 
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The concept of alignment, in fact, should not be limited to information technology 

and business strategy. The author argues that there are four levels of alignment. The first 

level corresponds to the alignment of information technologies with business strategy. 

The second level considers the alignment between information technology and other 

business functions. The third level involves external environment of the firm. Finally, the 

fourth level is to consider time evolution in the alignment of the firm according to 

changes of environments. While the first level of alignment has been studied by many 

researchers (Mithas et al. 2012; Tallon and Pinsonneault 2011; Bharadwaj et al. 1999; 

Chan and Reich 2007; Melville et al. 2004), the other levels of alignment have been 

much less considered and formalized. Then, the author has investigated the second level 

of alignment in Chapter II and the third level of alignment in Chapter III. The diagram in 

Figure 1.1 depicts the overall framework of the study. 

 

Figure 1.1 The overall framework of the study 
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Contingency theory is the underlying background to support fit or alignment 

perspective. In general, this theory asserts that high firm performance is the result of a 

proper alignment of endogenous variables such as business strategy with exogenous 

variables such as environmental uncertainty and technology. Studies based on this theory 

find that greater alignment between business strategy and IS strategy produces superior 

performance. The fit between business strategy and IS strategy has been tested with 

moderation (Chan et al. 1997), mediation (Teo and King 1996), matching (Chan et al. 

1997), covariance (Croteau et al. 2001), profile deviation (Sabherwal et al. 2001), and 

gestalt (Bergeron and Raymond 2004; Henderson and Venkatraman 1993), whose 

framework is proposed by Venkatraman (1989b) . Contingency theory considers the 

importance of contexts, and provides an integrative view of IS alignment.  

If scrutinizing contingency theory in detail, we can realize that differentiation and 

integration play a crucial role for firm performance. With four dimensions including 

orientation toward particular goals, time orientation, interpersonal orientation, and 

formality of structure, Lawrence and Lorsch (1969) define differentiation as “the state of 

segmentation of the organizational system into subsystems, each of which tends to 

develop particular attributes in relation to the requirements posed by its relevant external 

environment (p. 4),” where as integration is “the process of achieving unity of effort 

among the various subsystems in the accomplishment of the organization‟s task (p. 4).” 

Through interviews and survey, they found that high performance companies have both 

the highest degree of integration and the most highly differentiated. One organizational 
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unit achieves not only specialization with differentiation but also synergy with integration. 

Then, the concept of fit is close to integration because a specialized organizational unit 

produces synergy by coordinating and cooperating with other organizational units (Barki 

and Pinsonneault 2005). 

The healthcare environment can be characterized with three properties including 

multiplicity, interdependence, and diversity (Sargut and McGrath 2011). The first, 

multiplicity, refers to the number of components such as hospitals, insurance companies, 

and pharmaceuticals. Interdependence is related to interactions among components, and 

lastly diversity is associated with the degree of heterogeneity. Besides, the diverse 

components such as  medical facilities, managed care, medical products and equipment, 

pharmaceuticals, and insurances are intertwined with each other; the failure of one 

component causes severe problems on the whole in health care. For instance, a preferred 

provider organization in a local community leans on clinical laboratories for diagnosis 

service. Therefore, if the clinical laboratories do not provide diagnosis result on time, 

local hospitals cannot cure patients quickly. Because of the complexity, achieving 

alignment in the healthcare industry is more difficult than other industries. 

Also, the healthcare industry is presently using IT to transform itself. New 

strategies and tactics to increase efficiently and quality through the use of IT are being 

developed and implemented (Anderson et al. 2006). The healthcare industry as a focus is 

chosen because of two reasons. First, the industry has implemented IT relatively slowly, 

but increasing competition entails a heavy investment in IT (Anderson et al. 2006; 

McGee 2004). The expectation for improving productivity, thus, is high in this industry. 
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Second, positive outcomes (Baker et al. 2008; Menon et al. 2000) as well as negative 

outcomes (Brynjolfsson 1993; Strassmann 1997) from IT investment were observed. 

Because of two reasons, IT may be one such way to improve revenue growth and cost 

reduction. 

Despite the importance of alignment, studies on alignment in the healthcare 

industry remain, in general, to the fit between business strategy and IS strategy, and do 

not step up toward the second, third, and fourth levels of alignment. Because studies on 

alignment mostly focus on the validation of proposed models, selection of data from an 

industry has high meaning and depends on data availability. However, given hefty 

investment on IT, complex environment, and ever-changing environment in the 

healthcare industry, it is necessary to investigate other levels of alignment. 

The study in Chapter II is an effort to gain insights about if strategic alignment 

can have a positive effect on firm performance. Despite many studies on the strategic 

alignment of information systems, the narrow perspective on alignments, the paucity of 

objective materials across firms for research, and a subjective method using survey 

methods prevent from the deeper understanding of the role of strategic alignment of 

information systems. In the Chapter II, for the second level of alignment, I extended the 

concept of alignment to the alignment with other business functions such as finance, 

accounting, human resources, and marketing, as well as the alignment to business 

strategies. Using annual reports of 19 healthcare companies over ten years, I analyzed 

CEOs‟ perspectives as expressed in the letters to shareholders of annual reports and 

investigate the second level of alignment. I found that firms having more alignment over 
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business functions tend to have greater firm performance. I also found that the greater 

integration of business strategies in a information system, the higher performance a firm 

has. Finally, I observed that CEOs perceive the objectives of information systems more 

as efficiency and customer satisfaction than as internal and external growth. 

 This study contributes to information systems literature as follows: First, I 

expanded the concept of alignment to the alignment with other business functions in a 

firm. The extant literature focuses on within the boundary of information systems and 

does not attempt to examine the alignment with other business functions. Second, I 

viewed IS alignment throughout the lens of CEOs because CEOs identify the issues of 

market and customer, and set up top strategies, the perspectives of CEOs can be a good 

source for the study of alignment. I believe that understanding the characteristics of IS 

alignment in terms of scope and persistency as well as constituents of strategies (pure or 

mixed) not only helps expand insights of IS alignment for researchers but also promotes 

the establishment of adequate IS alignment strategy. 

In the Chapter III, I extended the concept of alignment to the third level, which is 

between external environment and business strategy. The validity of business strategy 

comes from the fit with external environment. In order to respond to external 

environments properly, firms have to identify emerging issues and potential pitfalls 

throughout environmental scanning, and set correspondent strategies using internal 

resource allocations and leadership of managers (Albright, 2004, Ebrahimi, 2000, Freel, 

2005, Kumar, 2002). However, a body of IS research assumes environment as one entity 

(Watson, 1990, Xu et al., 2003), and have kept its focus on internal strategy alignment 
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between business strategy and IS strategy (Chan et al., 2006, Chen et al., 2010, Kearns & 

Sabherwal, 2007, Tallon, 2007, Venkatraman, 1989). In this Chapter III, I extended the 

concept of uncertainty to complexity-change and three types of uncertainty (state, effect, 

and response), and examine the relationship between the types of uncertainty and strategy, 

the impact of the fit between uncertainty and strategy on firm performance, and CEOs‟ 

attention to environment with information systems in the health care industry. Using 10-k 

documents of firms, I found that the degree of uncertainty is associated with strategic 

positions between efficiency-oriented strategy and market-oriented strategy, and state 

uncertainty dominantly affects strategic positions. I also found that the fit between state 

uncertainty and efficient-oriented strategy has a positive relationship with firm 

performance. I do not support the moderate role of information systems between 

uncertainty and strategy. Finally, I found that unbalanced attention of CEOs on external 

environment has a positive association with firm performance.  

The study can contribute to information systems literature as follows. First, I 

extended the concept of alignment to the third level, and measure the types of uncertainty 

of firms in the healthcare industry with complexity-change and three types of uncertainty 

including state, effect, and response uncertainty (Milliken 1987). The extant literature, in 

general, identified the uncertainty of environment with internal-external, task-general, 

stable-unstable, or simple-complex structure (Daft et al. 1988; Ray et al. 2009; 

Vandenbosch and Huff 1997). Second, I investigated the relationship between the types 

of uncertainty and strategy, and examine the impact of the strategic alignment to 

uncertainty on firm performance. Lastly, I investigated the relationship between CEOs‟ 



Texas Tech University, Sangno Lee, May 2012 

8 

balanced attention to both internal and external environment and firm performance. I 

believe that the understanding of the environment in terms of the types of uncertainty and 

the impact of strategic alignment to environment not only help researchers get an insight 

on uncertainty, but also support top managers to implement proper strategies for 

uncertainty in the healthcare industry. 

This study is organized as follows: In the next Chapter, I explored the IT 

alignment with other business functions. In the Chapter III, I investigated the roles of IT 

between business strategy and external environment. Limitations and directions for future 

studies are noted in Chapter IV.    
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CHAPTER II 

THE STRATEGIC ALIGNMENT OF INFORMATION SYSTEMS: AN EMPIRICAL 

STUDY OF CEO PERSPECTIVES AND FIRM PERFORMANCE IN THE 

HEALTHCARE INDUSTRY 

Introduction 

The healthcare industry is presently using information systems (IS) to transform 

itself.  While the healthcare industry has been a late adopter of information systems (IS) 

(Anderson et al. 2006; Khoumbati, Themistocleous, and Irani 2006; Menachemi et al. 

2006), increasing competition and national attention on this industry have led to many 

investments in information systems in recent years (McGee 2004; Anderson et al. 2006; 

Baker, Song, and Jones 2008).  Information systems can help combat rising healthcare 

cost (Sood, Ghosh, and Escarce 2009), and this possibility underscores the strategic 

importance of IS in this industry (Menon, Lee, and Eldenburg 2000; Kitchener et al. 

2008).  An important key to exploiting IS is to achieve proper strategic alignment, which 

is the alignment between business strategy and functional/operational strategy 

(Sabherwal, Hirschheim, and Goles 2001), as demonstrated in the study of nursing homes 

(Zinn et al. 2007). Indeed, the strategic alignment of IS has been a perennial and top 

concern for business researchers (Kearns and Lederer 2003; Kearns and Sabherwal 2007; 

Oh and Pinsonneault 2007; Chen et al.  2010;) and for information technology 

practitioners (Kim and Mauborgne 2009; King 2009).   

This study is an effort to gain insights about how strategic alignment can have a 

positive effect on firm performance in the healthcare industry. I conceptualized strategic 

alignment as the integration of strategic objectives in IS and as the balanced emphasis of 
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business functions. First, I investigated whether system integration is associated with firm 

performance. I viewed the level of system integration as the number of strategic 

objectives implemented per system, with a higher number meaning greater integration. I 

measured firm performance by Tobin‟s q.  Second, I investigated whether a more 

balanced (i.e., cross-sectional) emphasis on business functions (accounting, finance, 

human resources, management information systems, and marketing) is associated with 

firm performance. Third, I investigated whether IS alignment is persistent over time in 

terms of CEOs‟ perspective. To accomplish these three research objectives I obtained 

evidence about alignment from the perspectives of Chief Executive Officers (CEOs) of 

health services firms, as expressed in their annual report letters to shareholders. Because 

CEOs identify the issues of market and customer, and set up top strategies, the 

perspectives of CEOs can be a good source for the study of alignment (Harrison 1992; 

Drucker 2005; Lafley 2009).  In my analysis of the CEO letters, I was also able to gain 

evidence about the types of strategic objectives being focused on by the CEOs. 

This study contributes to information systems literature as follows: First, I 

expanded the concept of alignment to the alignment with other business functions in a 

firm. The extant literature focuses on within the boundary of information systems and 

does not attempt to examine the alignment with other business functions. In fact, other 

business functions including accounting, finance, human resources, and marketing also 

propose the alignments with their functions (Christiansen and Higgs 2008; Hooper, Huff, 

and Thirkell 2010). Second, I viewed IS alignment throughout the windows of CEOs who 

are “the principal architect of corporate strategy (Harrison, 1992)” and are “the linker 
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between the Inside that is the organization and the Outside of society, technology, 

markets, and customers. (Drucker 2005; Lafley 2009)” For more precise measuring the 

importance of IS alignment compared to other business functions, a systematic 

comparison is required through one focal point. Because CEOs identify the issues of 

market and customer, and set up top strategies, the perspectives of CEOs can be a good 

source for the study of alignment. Third, I test the existence of “innovator and 

conservatives” of new concept of IS strategy (Chen et al. 2010). Chen, Mocker, Preston, 

and Teubner (2010) define IS strategy as “the shared view of the IS role within the 

organization” and propose innovator, conservative, and undefined typology. By following 

the shared view or perspective concept, I further test the relationship between IS 

alignment measured with persistence and constituents of strategy and firm performance 

measured with Tobin‟s q. I believe that understanding the characteristics of IS alignment 

in terms of scope and persistency as well as constituents of strategies (pure or mixed) not 

only helps expand insights of IS alignment for researchers but also promotes the 

establishment of adequate IS alignment strategy.  

I organized the rest of this study as follows: I first reviewed literature relevant to 

strategy and alignment, and propose a framework compromising several strategy theories. 

I noted the CEO‟s perspectives on strategy and present hypotheses based on the relevant 

theories. Then, I described our research model including a discussion of our sample, 

variables, and the measurement of those variables. In the measurement of perspectives of 

CEOs, I described our use of a text mining method and the content analysis method. 

Next, I present the results of our analysis, discuss our findings, and highlight the 
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implications of our research. Limitations and directions for future research are noted 

before I conclude my study. 

Literature Review 

Strategy, IS Strategy, and Alignment 

“Strategy” has been defined as “the determination of the basic long-term goals 

and objectives of the enterprise, and the adoption of action and the allocation of resources 

necessary for carrying out these goals (Chandler 1962).” Mintzberg (1987) suggests five 

definitions of strategy, including strategy as plan, strategy as pattern, strategy about what, 

strategy as position, and strategy as perspective. In particular, strategy as perspective 

looks inside the organization and “its content consists of not only a chosen position but 

also an ingrained way of perceiving the world (Mintzberg, 1987).” Strategy in this 

respect consists of relatively fixed patterns for experiencing the world. Because this 

perspective may include the intentional and emergent strategy at the same time, Chen, 

Mocker, Preston, and Teubner (2010) suggest that IS strategy be based on this 

perspective.  

“IS strategy”, according to a systematic literature review by Chen, Mocker, 

Preston, and Teubner (2010), has appeared in three conceptionalizations including 1) IS 

strategy as the use of IS to support business strategy, 2) IS strategy as the master plan of 

the IS function, and 3) IS strategy as the shared view of the IS role within the 

organization. Among these three concepts they find the last one, the shared view of the IS 

role within the organization, is the best way of viewing strategy because it is congruent 

with “strategy as perspective” of Mintzberg (1987). Thus, I also rely on the perspective 
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view of strategy. Finally, for clear exposition in strategy studies, Venkatraman (1989) 

suggests that researchers take a particular stance to four dimensions of strategy because 

each stance has different implications for operationalization (p. 945-949) ; scope („means‟ 

versus „means and ends‟), hierarchical level (corporate, business, and functional), domain 

(parts or holistic), and constructs (intentions or realizations). In this study, I adopt the 

„means and ends‟ scope in which ends are explicitly separate from means, the business 

level of strategy, the holistic domain, and realized strategies.  

“Alignment” has also been conceptualized in various ways. Alignment implies 

two objects that contain comparable features and a direction of alignment. Alignment has 

expressed with various terms such as the linking between business plan and the IT plan, 

the congruence between business strategy and IT strategy, and the fit between business 

needs and information systems needs (Reich and Benbasat 1996). In the IS strategic 

alignment, two alignment models are generally used including Miles and Snow‟s holistic 

model (1978) and Henderson and Venkatraman‟s strategic alignment model (1993). 

Miles and Snow (1978) suggest a typology of business strategy including prospectors, 

defenders, analyzers, and reactor, depending on how a firm responds to the 

entrepreneurial, engineering, and administrative problems. In this framework, prospectors 

are actively finding and exploiting new product and market opportunities. Defenders 

strive aggressively to prevent competitors from entering the market and have narrow 

markets and products. Analyzers fall between prospectors and defenders and attempt to 

minimize risk while maximizing the opportunity for profit. At the extreme, reactors have 

inconsistent and unstable patterns, and merely respond to environment pressure. 
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Henderson and Venkatraman (1993) propose a strategic alignment model specifying two 

types of integration business and IT domain. The first one is strategic integration that 

links between business strategy and IT strategy reflecting external components. The other 

one is operational integration that links organizational infrastructure and IS infrastructure.  

Although the Miles and Snow‟s model (1978) provides criteria to classify firms 

into one of its types in terms of degree of transition, the model is so theoretical that it has 

difficulty in capturing real life of firms strategies (Ciborra 1997; Chan and Reich 2007). 

The strategic alignment model of Henderson and Venkatraman (1993) portrays the 

alignment process according to different driver forces such as business strategy and IT 

strategy but does not address which types of strategies are aligned; indeed, both strategic 

and operational integration treat an organization as a single individual entity having 

homogeneity of behavior. 

In the next section I propose an alignment model, described in terms of object, 

advantage, and scope. 

IS Alignment Model 

In my quest to characterize strategic alignment, I note that top managers are 

generally interested in finding the right type of fit in terms of strategies‟ content (Tallon, 

2007).  In one portrayal of strategic content, Collis and Rukstad (2008) identify three 

components of strategic contents -- objective (ends), advantage (means), and scope 

(domain) -- and argue that executives should have clear knowledge about them. In their 

framework, objectives are ends which any strategy must begin with. Advantages refer to 
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the means by which an organization can compete with other organizations. Scope or 

domain is a boundary (such as geographic region, customers served, and vertical 

integration) of the business in which an organization will operate. Based on these 

components of strategic contents, I propose that IS alignment focuses on the means 

(advantages in Collis and Ruskstad‟s framework) to achieve desired objectives (ends in 

Collis and Ruskstad‟s framework) (Venkatraman 1989). Our model does not include 

scope/domain because domain is consistent with both business strategy and IS strategy, 

and, therefore, does not differentially impact alignment. The model is shown in Figure 

2.1.  

 

Figure 2.1 The framework of IS alignment 

 

In my model, an organization first identifies objectives or ends of business 

strategy, and the business strategy aligns with the corresponding IS strategy with various 

means or advantages such as storage management and customer management. The 

Objectives

Business Strategy

• Internal Growth
• Operating Efficiency
• Customer Satisfaction
• Cost Savings

Objectives

IS Strategy

• Internal Growth
• Operating Efficiency
• Customer Satisfaction
• Cost Savings

Alignment by
Means

• Storage
• New customers
• Resource management
• etc

Firm Performance
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business strategy and IS strategy jointly contribute to determining the level of alignment, 

which in turn contributes to firm performance. 

Objectives, Means, and Information System 

Objective is the single precise end that will drive the business over the next few 

years (Collis and Rukstad, 2008). The strategic objective of a firm should avoid having 

multiple potentially incompatible objects. For example, a growth objective might require 

costly investment that is inconsistent with a cost-reduction objective. Based on the 

framework of Treacy and Wiersema (1997), I identify four objectives including internal 

growth, external growth, operating efficiency, and customer satisfaction. Table 2.1 

illustrates these objectives, which are also shown in Figure 2.1 above. 

Table 2.1 The four dimensions of objectives 

Objectives Internal Growth External Growth 
Operating 

Efficiency
1
 

Customer 

Satisfaction
1
 

Strategic 

Focus 

Profits; New 

customers; 

Expanding 

services 

Economy of 

scale; leadership; 

New segment 

market; New 

business 

Seek operating 

efficiency with 

few errors and 

high quality; 

Emphasize value-

for-money 

Understand 

specific customer 

needs; customers 

will pay for a 

premium level of 

service 

Role of IT New contract 

support; support 

to develop new 

product; identify 

necessary 

products 

Technology 

leadership 

Lowering 

overhead cost; 

Cost savings 

Offer 

personalization 

and mass 

customization; 

Better service 

IT systems Contract research 

service; Shared 

value 

management 

system; E-

commerce 

Chief technology 

officer; 

Knowledge 

analytic system 

Database 

management 

system; Billing 

information 

system; Reporting 

system; E-

learning system 

Customer 

relationship 

management; 

Customer 

complaints 

management 

system 

1. Source: Adapted from (Treacy and Wiersema 1997) and (Tallon 2007) 
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The Internal Growth object is a strategy to promote profits, new customers, and 

expanding services. It is a home-grown business activity by ensuring that the resources 

such as a skilled work force and available technology are exploited fully to expand the 

size of a firm (Duberman 1990; Sherman 2003). External Growth strategy is likely to 

focus on meeting growth objectives by establishing alliances with third parties, new 

markets, and new products (Duberman 1990). Merger and Acquisition is one of the 

typical ways to inflate the size of a firm. Operating Efficiency seeks to variety of cost 

savings such as administrative costs and overhead costs, and emphasizes value-for-

money. Customer Satisfaction is a strategy to understand specific customers‟ needs and 

provide customized products and services to obtain premium price. 

For each objective, the role of IS and typical IS are displayed in Table 2.1. For 

instance, for Customer Satisfaction strategy, the role of IT is to offer personalization and 

mass customization, and thus better service using customer relationship management 

system. Therefore, the relations between objectives and means have many-to-many 

relations, and one information systems can support many objectives and implement many 

roles of IS. 

The Persistence of IS alignment 

The alignment process is dynamic and thus the alignment of objective-means 

relations can change whenever the market conditions improve or deteriorate. Using 

operational excellence, customer intimacy, and product leadership of Treacy and 

Wiersema (1997), Tallon (2007) tests the process type alignment in which operational 

excellence firms emphasize supplier relations and production, customer intimacy firms 
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emphasize sales and customer relations, and product leaders stress product and service 

enhancement. However, in this type of alignment, firms are fixed into one of the pre-

defined categories and cannot move in-out labeled classifications. Rather, firms can take 

different positions according to products and market circumstance. Thus, instead of 

stipulating a firm as one of the pre-defined groups, I trace the dynamics of alignment of 

strategy according to market circumstance. Also, Miller and Friesen (1983) argue that 

firms must find a match between an environment and a strategy that is trying to relate the 

content of strategies to the nature of environment. In particular, when market conditions 

are in hostility which represents the degree of threat to the firm by competition and 

downswings and upswings of the industry, they posit that the firm is required to pay 

attention to the conservations resources and selective pursuit of economical competitive 

strategies (Miller and Friesen 1983). On the contrary, if a firm improves firm 

performance, the firm will use increased resources to expand the size of the firm. 

Maximizing growth at the expense of profits forces the firm to switch its focus from 

competing on the basis of cost or efficiency to internal and external growth such as 

differentiating products, acquisition, and new business (Collis and Rukstad, 2008). 

Unlike internal growth, external growth, and operating efficiency strategy, customer 

satisfaction strategy has been acknowledged as a driving force for profitability as well as 

high relevance with firm performance (Tuli and Bharadwaj 2009). Then, I conjecture that 

a firm will take customer satisfaction strategy regardless of market conditions. Based on 

this rationale, I hypothesize that:  



Texas Tech University, Sangno Lee, May 2012 

19 

H1(a): If a firm performance improves, the firm will place Internal and External 

Growth Strategy as top priority.  

H1(b): If a firm performance deteriorates, the firm will place Operating 

Efficiency strategy as top priority. 

H1(c): Regardless of the circumstance of a firm performance, the firm will take 

invariantly Customer Satisfaction strategy. 

Because objective-mean has many-to-many relationship, I address the alignment 

with respect to the implementation of information systems standard. For instance, given 

high performance of a firm, business strategy and IS strategy will use growth strategy, 

and the strategy will be reflected in realized information systems. 

Pure strategy and mixed strategy 

Because the relationship between objective and means has many-to-many 

association, the four objectives such as internal strategy, external strategy, operating 

efficiency strategy, customer satisfaction strategy can be implemented in separated 

information systems or a single integrated system. If multiple objectives are implemented 

within a single system, the objectives are likely to be aligned each other and the 

efficiency of IS will improve. Instead, if each objective is implemented in a group of 

separated information systems, the cost of coordinating the systems will be high. Thus, I 

conjecture that the more objectives are integrated in a system, the more alignment 

between business strategy and IS strategy is achieved. Based on the rationale, I 

hypothesize that: 
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H2: The rate of mixed strategy will have a positive relationship with firm 

performance. 

IS alignment with other business functions 

Almost all business functions such as accounting, finance, human resources (HR), 

information systems, and marketing propose that their own function is crucial for a firm. 

Drucker (2007) argue that “the business enterprise has two and only two basic functions: 

marketing and innovation. Marketing and innovation produce results; all the rest are costs 

(Drucker 2007).” On the other side, the alignment between business strategy and HR 

strategy is an important factor for firm performance (Christiansen and Higgs, 2008). 

Aligning IS and marketing (Wehmeyer 2005; Hooper et al. 2010) and aligning IS and HR 

(Madapusi 2008) are proposed for balanced strategies in a firm. If a firm puts too much 

weight on a single business function, the resources in the firm are not likely allocated 

across departments and the efficiency of the firm will be low. With the mind of 

conjecture, I hypothesize that: 

H3: The more balanced weight a firm places on business functions, the greater its 

performance is. 

Sample 

Letter to Shareholders 

Every fiscal year, a firm has to send an annual report and 10-K profiling about its 

financial performance and business activities to shareholders and Security Exchange 

Commission (SEC) (Lebar 1982; Easton and Zmijewski 1993). While 10-K profiling is 
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mandatory by SEC, the annual report is optional. Typically, a letter to shareholders 

contains six components including cover, CEOs‟ letter to shareholder, financial highlight, 

a description of business of the company, financial statements, and a list of officers. 

Among those components, a letter to shareholders is so essential to shareholders that 

CEOs present quintessence of business activities and their perspectives within one or two 

limited pages. Thus, the contents of letters to shareholders can be regarded as the 

condensed CEOs‟ perception of strategies for the firm. Furthermore, the letters 

objectively reflect firms‟ strategies and business. The letters not only highly reflect the 

discussion of boardroom agendas but also faithfully incorporate the contents of planning 

documents (Fiol 1995; Yadav, Prabhu, and Chandy 2007). In our sample, strategy is used 

419 times over 160 letters. Therefore, letters to shareholders seem to be a good source for 

studying the perceptions of CEOs on strategies. 

Healthcare Industry 

The healthcare industry is using IT to transform itself at present. New strategies 

and tactics to improve efficiency and quality through the use of IT are being developed 

and implemented (Anderson et al. 2006). I select the healthcare industry as a sample for 

the following reasons. First, the healthcare industry is one of the most conservative 

industries to adopt IT. The healthcare industry has implemented IT relatively slowly 

compared to other industries for at least a decade (Menachemi et al. 2006) and the 

adoption rate of information technology is low (Khoumbati et al. 2006). However, 

increasing competition and a national wide interest in this industry have led to many 

investments in IT in the last few years (McGee 2004; Anderson et al. 2006). Thus, the 



Texas Tech University, Sangno Lee, May 2012 

22 

strategic importance of IT to improve productivity in this industry is high (Menon 2000). 

Second, the healthcare industry, furthermore, has mixed results on the business value of 

IT. While one stream of studies has a negative result from studies on relationship 

between IT investment and its performance (Brynjolfsson 1993; Strassman 1997), 

another stream of studies has a positive relationship (Menon 2000; Baker et al. 2008). In 

my sample data, I find that CEOs in companies have high interest on IT but CEOs in 

other companies have low interest on IT. Hence, I expect that the keen contrast of CEOs‟ 

perceptions on IT can lead to the salient differences on the performance. Finally, the 

meaningful inference cannot draw using data from a heterogeneous industry (Menon 

2000). The use of one industry data increases the accuracy of measurement for measuring 

the effects of CEOs‟ perception on IT because CEOs are most influenced by their peer in 

the same industry (Watson 1990). Thus, the need to understand ways to improve 

organizational performance in the healthcare industry seems to be apparent when it has 

been observed that the healthcare costs in developed countries have begun to threaten 

those countries‟ competitive advantage in the global marketplace (Prahalad 1999). 

Sample Selection 

Fortune 1,000 companies do not have the exact healthcare industry, but the 

industries that I think of as a healthcare industry are scattered over various industries such 

as medical facilities, medical products and equipment, and pharmacies and other services. 

The classification of Fortune 1,000 do not match with the major 80 (Health service) code 

of Standard Industrial Classification (SIC) that includes health services such as offices & 

clinics of doctors of medicine and nursing & personal care facilities. In the financial 
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market, the classification of healthcare industry is different. For instance, 

finance.yahoo.com has a different classification on the healthcare. It includes 

biotechnology, drugs, healthcare plan, hospitals, and medical equipment. Table 2.2 shows 

healthcare-related industries in Fortune 1,000 as well as the number of companies for 

each industry. 

Because of the lack of united definition of healthcare industry, I select first three 

industries whose names started with “Health Care:” in Fortune 1000, including Health 

Care: Medical Facilities, Health Care: Pharmacy and Other Services, and Health Care: 

Insurance & Managed Care. Also, I include another industry, Medical Product & 

Equipment because the industry is classified as a healthcare industry in Yahoo finance. 

Unexpectedly, all four industries rank in the top 50 industries in Fortune 1,000 with 

respect to Return on Revenue criteria. I exclude two possible industries: Pharmaceuticals 

and Insurance (Stock & Mutual) industries. I exclude Pharmaceuticals from our sample 

because it is classified as an independent industry in Fortune 1,000. Also, I do not 

consider Insurance Stock and Mutual Industry because the industry is generally classified 

as a finance business area.  

Through the procedure, I collect letters to shareholders from 1997 to 2006. I 

choose that period because many new information technologies such as Internet and E-

Commerce emerged in this period. I miss many letters. Because the annual report is an 

optional report, some firms do not report it in certain year. Also, because of high 

competition, the healthcare industry has seen frequent mergers and acquisitions. The 

consolidated or new firm could not report annual report at the corresponding year 
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because the firm has to elect a new CEO. Thus, I am only able to collect letters from 16 

firms that have full letters to shareholders over 10 years. I consider that the four 

industries in the sample can represent the healthcare industry in terms of Fortune 1,000 

classification, and the inclusion of other two industries, Pharmaceuticals and Insurance 

stock & mutual, needs more investigations. Finally, I collect 160 letters to shareholders 

from 16 firms over a 10 year period. Table 2.2 shows sample firms and their names. The 

total number of words in the sample is 274,278 and the average number of words per 

page is 1,716.   

Table 2.2:  Sample firms in healthcare industry 

Industry Total 

Firms 

Sample 

Firms 

Health Care: Medical Facilities 

1. Health Management Associates (HMA
1
) 

2. Renal Care Group (RCI) 

3. Universal Health Service (UHS) 

17 3 

Health Care: Pharmacy and Other Services 

1. Express Scripts (ESRX) 

2. Quest Diagnostics (DGX) 

3. Omnicare (OCR) 

4. Laboratory Corp. of America (LH) 

5. Apria Healthcare Group (AHG) 

8 5 

Health Care: Insurance & Managed Care 

1. Cigna (CI) 

2. Health Net (HNT) 

3. Humana (HUM) 

16 4 

Medical Product & Equipment 

1. Baxter International (BAX)  

2. Becton Dickison (BDX) 

3. Boston Scientific (BSX) 

4. Medronic (MDT) 

12 4 

Total 53 16 

1. HMA denotes stock ticker symbol for Health Management Associates. 
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The healthcare industry in the sample includes four health-related industries 

including Medical Facilities, Pharmacy and Other Services, Insurance & Managed Care, 

and Medical Product & Equipment. Because of diverseness of these health-related 

industries, CEOs in those firms can have the different perceptions on IT. Also, these 

industries may have different profit structures. In terms of Fortune‟s top 50 industries 

measured with return on revenue, the four industries rank in the top 50. Medical Product 

& Equipment ranks top 6, and Insurance & Managed care, Medical Facilities, and 

Pharmacy and Other Services rank at top 21, 32, and 39 respectively. Thus, the 

comparison among health-related industries can be meaningful in that I compare the high 

performing firms in each industry. I control the industry effect with an industry dummy 

variable. 

Methodology 

Coding Procedure 

For reasoning, discussion, or calculation, data should have the characteristic of 

trustworthiness with reliability and validity (Krippendorff 2004). Reliability mainly 

concerns stability, reproducibility, and accuracy. Stability is the degree to which a 

process is unchanging over time. Stability is high when a measuring or coding procedure 

yields the same results on repeated trials. It assures that after some time has elapsed, one 

observer rereads, recategorizes, and reanalyzes the same test, and gets the same results. 

Reproducibility is the degree to which a process can be replicated by different analysts 

working varying conditions, at different locations, or using different but functionally 

equivalent measuring instruments. Reproducibility is called as intercoder reliability or 



Texas Tech University, Sangno Lee, May 2012 

26 

intersubjective agreement. Accuracy is the degree to which a process conforms to its 

specifications and yields what it is designed to yield. In contrast to reliability, validity 

concerns truths. Reliability does not guarantee validity, and reliability is a necessary but 

not a sufficient condition for validity. Whereas reliability provides assurances that 

particular research results can be replicated, validity provides assurances that research 

results leads us to accept them as true. Thus, validity implies the interpretation of 

research results in real world.  

The main goal in the content analysis of this study is to classify information 

systems that firms adopt into four types of objectives including internal growth, external 

growth, operating efficiency, and customer satisfaction. In order to correct categorization, 

I extract the paragraphs that describe information systems and their benefits. Two data-

making processes are called unitizing and coding in content analysis. 

Unitizing is identifying contiguous sections containing information relevant to a 

research question within a text. Reliability data for unitizing requires that at least two 

observers or methods unitize the same continuum. For unitizing, instead of a sentence, a 

paragraph is used because the effects from information systems scatter over a paragraph, 

even another paragraph. Thus, the unit of analysis for unitizing is a paragraph. I extract 

paragraphs that contain information systems and their effects to companies. For reliability, 

another doctoral student in Finance extracts paragraphs independently and the results are 

compared with my results. Also, I develop a program to extract paragraphs that contains 

terms of information technology using a dictionary, Dictionary of Health Information 

Technology and Security (Marcinko and Hetico 2007). The program extracts all possible 
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paragraphs relevant to information systems by checking terms of information technology. 

Thus, this program ensures that researchers consider all relevant paragraphs describing 

information systems and their effects. 

After that, I conduct coding based on paragraphs. Coding means “the transcribing, 

recording, categorizing, or interpreting of given units of analysis into the terms of a data 

language so that they can be compared and analyzed” (Krippendorff 2004). The first 

work for coding is to identify the name of information systems, and then identify their 

effects and categorize information systems according to the effects. Coding can be single-

valued or multi-valued data. In single-valued data, each unit of analysis is classified into 

one category, but in multi-valued data, each unit of analysis is classified into multiple 

categories. Because information systems can be developed for several objectives at the 

same time, categorizing objectives of information systems with multiple objectives is 

appropriate for tackling the research question about the effect of pure or mixed 

information systems strategy. 

Reliability Test 

Because content analysis is conducted with unitizing and coding, reliability can be 

tested for two activities. For unitizing, Krippendorff (2004) propose α-agreement that is, 

1 – (observed disagreement / expected disagreement) (p. 253). However, because units of 

analysis have multi-categories and α-agreement can be applied for a single categorization, 

Krippendorff α-agreement for unitizing cannot be calculated. Instead, I analyze whether 

two analysts extract the same paragraphs from documents for information systems and 

their effects. For supporting the extraction of paragraphs, I develop a program that 
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highlights IT terms that are listed in the Dictionary of Health Information Technology 

and Security (Marcinko and Hetico 2007). Because the identification of information 

systems is not a complex and complicated work, two analysts agree on all paragraphs. 

For example, the letter to shareholders of Becton Dickison Company contains the 

following paragraph: 

“…For example, last year we established Becton Dickinson Healthcare Systems 

(BDHS) to serve as the focal point representing Becton Dickinson businesses with 

integrated health care networks and core values multi-hospital systems…” 

Therefore, I can identify relevant paragraphs with Becton Dickinson Healthcare 

Systems (BDHS) although there can be disagreements about categorizing objectives of 

BDHS. 

For reliability test, several coefficients for measuring agreement are available 

including Krippendorff α-agreement, Correlation coefficients, Cohen κ, and Cronbach‟s α 

(Krippendorff 2004, p. 248). However, except for Krippendorff α, other coefficients have 

limitations. First, correlation coefficients measure the extent to which two logically 

separate interval variables covary in a linear relationship of the form of Y = a + bX. 

Agreement coefficients, in contrast, must measure the extent to which Y = X. High 

correlations mean that data approximate a regression line, whereas high agreement means 

that they approximate the 45-degree line. Figure 2.2 shows correlation examples. Among 

these diagrams, there are four diagrams that have the perfect correlation, but they do not 

have the perfect agreement. Only the first diagram that has the 45-degree line will have 

the perfect agreement. Second, Cohen (1960) introduced κ, but κ adds a measure the 
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uneven distribution of mismatching categories to the coefficient. Thus, κ overestimates 

reliability and cannot serve as a reliability measure. Third, Cronbach‟s (1951) alpha is 

called as a measure of reliability, but in fact the measure is one of correlation coefficients 

and does not measure the agreement. Cronbach‟s α measures the consistency of 

individual coders‟ judgment rather than the agreement of coders‟ judegement. 

Krippendorff‟s α is “the most general agreement measure with appropriate reliability 

interpretations in content analysis” (Krippendorff 2004, p. 221). 

 

 

(Source: http://en.wikipedia.org/wiki/File:Correlation_examples2.svg) 

Figure 2.2 Correlation Examples 

 

However, all reliability tests assume that units of analysis have a single value or 

category. If paragraphs have multiple values or categories, it is hard to apply a set of 

reliability test. Thus, I separate multiple values or categories with several single values or 

categories. For example, in the letter to shareholder in 1997, Baxter worted as follows. 

“…We welcomed many other new teammates to Boston Scientific and established 

new area organizations in Asia Pacific and Latin America. We implemented our new 
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Global Information Systems on schedule and almost to completion, making enterprise-

wide business planning a worldwide reality in 1998 and thereby creating new 

opportunities for increased efficiency and profitability…” 

The company introduced Global Information Systems for the objectives of 

increased efficiency and profitability. Thus, in terms of four categories, Global 

Information Systems of Baxter can be classified with internal growth and operating 

efficiency. This classification leads to two separated relationships, Global Information 

Systems – internal growth, and Global Information Systems – Operating Efficiency. 

Throughout this process, I obtain 213 relationships between information systems and 

their benefit. I calculate Krippendorff‟s alpha reliability (Krippendorff 2004, p. 227), and 

the alpha value is 0.934. Krippendorff (2004) propose that for reliability on data, 

Krippendorff alpha has to be above 0.800. Thus, the calculated alpha is acceptable. 

Validity Test 

The validity of a content analysis study refers to the correspondence of the 

categories to the conclusions. If the inferences drawn from the available texts hold the 

test of independently available evidence or new evidence, a content analysis is valid 

(Krippendorff 2004). However, the validity of content analysis is different from the 

validity of research findings throughout statistical analysis. The validity of content 

analysis refers to the validity from a content analysis. In this study, the validity of content 

analysis is about whether the classification of four categories with respect to the 

objectives of information systems is valid in the light of actual phenomena. In addition, 

the standard for the classification of four categories is valid in the light of real world 
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situations. I conduct validity tests with semantic validity, structural validity, and 

functional validity. 

Semantic validity is the degree to which the analytical categories of texts 

correspond to the meanings these texts have for particular readers (Krippendorff 2004, p. 

323). In order to test semantic validity, two analysts investigate unitized paragraphs that 

each paragraph contains information systems and their effects. For instance, technology 

can be used as bio technology or manufacturing technology, but the use of technology is 

different from information technology. Throughout the investigation, two analysts agree 

with unitized paragraphs. 

Structural validity is the degree to which analytical constructs accurately represent 

the known uses of available texts or meanings (Krippendorff 2004, p. 331). Functional 

validity is the degree to which analytical constructs are vindicated in use rather than in 

structure. In order to test two types of validity, two Chief Information Officers in small 

business firms categorize the questions shown in Appendix C.  

Table 2.3 Krippendorff‟s α-agreement 

 
Internal 

Growth 

External 

Growth 

Operating 

Efficiency 

Customer 

Satisfaction 
Total 

Internal 

Growth 
14 1 0 1 16 

External 

Growth 
1 10 0 0 11 

Operating 

Efficiency 
0 0 12 1 13 

Customer 

Satisfaction 
1 0 1 12 14 

Total 16 11 13 14 54 
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Krippendorff‟s α = 1 – (54 - 1) 
                

                     
 = 0.864 

Because Krippendorff‟s α is above 0.800, it is acceptable to take the reliability of 

two judgments. I investigate the disagreement, and find that E-learning systems is 

classified into operating efficiency or customer satisfaction, shared value management is 

classified into internal growth or customer satisfaction, and intelligent information 

systems is classified into internal growth or external growth. One possible reason for 

disagreement is that because given only the names of information system, judgers are 

able to classify information systems according to their experience. For instance, shared 

value management is for the relationship between customers and company, or between 

employees and company. The relatively high reliability of CIOs supports that the 

structure and meanings of classification correspond to real situations.  

 The Measurement of Objectives and Means of Business Strategy and IS 

Strategy 

Because of many-to-many relations between objectives and means, I first 

identified the implemented information systems that appeared in letters to shareholders. 

For each of these information systems, the objectives and means of the system were 

identified through content analysis (Krippendorff 2004).  According to four dimensions 

of internal growth, external growth, operating efficiency, and customer satisfaction 

strategy and the role of IS which are shown in Table 2.1, I identified objects and means 

of the implemented information systems. For the precise classification, two authors 

independently identified objects and means of the implemented systems that are 

expressed in letters to shareholders. The two authors had 95% congruence, and one other 
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author reconciled the different classifications. This process produces 182 objects and 

means of information systems. 

Firm Performance Measure 

Many measures to gauge firm performance have been developed, but generally 

they can be divided into accounting-centric and stock market measure (Bharadwaj et al. 

1999; Chang, Jackson, and Grover 2003; O'Sullivan and Abela 2007). The accounting 

centric measures include Return on Assets (ROA), Return on Sales (ROS), Return on 

Investment (ROI), and Return on Equity (ROE). They are generally used for calculating 

firm performance because of simple calculation and easy of understanding those ratios. 

These measures suppose that marketing needs to ultimately increase firm‟s profitability. 

On the other hand, stock market-centric measures assume that all inputs have to increase 

the value of shareholders. The performance in the stock market-centric measures is 

calculated with market-adjusted return or Tobin‟s q. In this study, I use Tobin‟s q as firm 

performance measure because it can consider not only a firm‟s long-term performance, 

but also the value of intangible assets a firm holds (Bharadwaj et al. 1999; Ravichandran 

et al. 2009). The effects of strategies can appear over a long-term period. Also, 

accounting-centric measures and market-centric measures usually have high correlations, 

thus, I use a single measure, Tobin‟s q, for the firm performance. 

Tobin‟s q is calculated with the following: 

Tobin‟s q = (Market Value of Equity + Preferred Stock Value + Debt ) / Total 

Assets, 
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where Market Value of Equity = (Closing price of share at the end of the financial 

year) x (Number of common stocks outstanding), Preferred Stock Value = Liquidating 

value of the firm‟s outstanding preferred stock, Debt = (Current liabilities – Current 

Assets) + (Book value of inventories) + (Long term debt), and Total Assets = Book value 

of total assets (Ravichandran et al. 2009). Chung and Pruitt (1994) propose the 

approximate Tobin‟s q, and I use their formula. Using COMPUSTAT database of firms, I 

calculate each measure with Market Value of Equity = PRCC_F x CSHO, Preferred 

Stock Value = PSTKL, Debt = (LCT – ACT) + INVT + DLTT, and Total Assets = TA, 

and finally calculate Tobin‟s q for each firm. 

Control Variable 

Because firm performance can be influenced by firm size (Bharadwaj et al. 1999; 

Chang et al., 2003; Ravichandran et al. 2009), research and development intensity 

(Bharadwaj et al. 1999; Baker III and Mueller 2002; Ravichandran et al. 2009), 

advertisement intensity (Bharadwaj et al. 1999; Ravichandran et al. 2009), and capital 

intensity (Bharadwaj et al. 1999; Ravichandran et al. 2009), I set out to include these 

variables as control variables in our model. I measure the firm size as log(the number of 

employees), R&D intensity as R&D expenditure divided by sales, advertisement intensity 

as advertisement expenditure divided by sales, and capital intensity as long term debt 

divided by total capital. I find, however, that R&D intensity and advertisement intensity 

cannot be applied in our model because only two firms have R&D intensity and only one 

firm has advertisement intensity. Thus, control variables include only firm size, measured 
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as log (the number of employees), and capital intensity, measured as long term debt 

divided by total capital. 

CEO’s Perspective on Business Functions 

The CEOs‟ perspective on business functions is measured by the number of terms 

of business functions used by CEOs in letters to shareholders. To obtain precise terms for 

each of the business functions, I employ the thematic text analysis method (Popping 2000) 

and compare five different business functions including accounting, finance, human 

resources, management information systems (MIS), and marketing. For each business 

area, I prepare a glossary from a well-known topical dictionary. Table 2.4 shows such 

dictionaries. For the MIS area, I use the dictionary of health information technology and 

security because the letters to shareholders of these healthcare companies include certain 

health information terms that would not appear in more generic MIS dictionaries.  

Table 2.4 Dictionaries for accounting, finance, human resources, MIS, and marketing 

Business 

Area 
Dictionary 

Total 

glossary 

# glossary 

that are 

identified 

in letters 

% 

Accounting Dictionary of Accounting Terms  

(Shim and Siegel 2010) 

3,329 473 .14 

Finance Dictionary of Finance and Investment Terms  

(Downes and Goodman 2010) 

2,465 504 .20 

Human 

Resources 

Dictionary of Human Resources and Personal Management      

(Ivanovic and Collin 2003) 

5,283 1,021 .19 

MIS Dictionary of Health Information Technology and Security  

(Marcinko and Hetico 2007) 

3,766 422 .11 

Marketing American Marketing Association Dictionary (AMA) 

(http://www.marketingpower.com/_layouts/dictionary.aspx) 

4,380 524 .12 

 

The total number of words used in the pool of letters to shareholders is 8,856, and, 

around 33% of terms were identified by five dictionaries. In particular, I find that the 
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number of words in the glossary for the dictionary of human resources is 5,283 and its 

terms were used 1,021 times (around twice that of other glossaries) because it contains 

terms that also belong to other areas such finance, MIS, and marketing. Because many 

terms overlap in each dictionary, I needed to further identify specific terms for each 

business area. Starting with the terms identified by the five dictionaries, two graduate 

students whose majors correspond to each business area chose appropriate terms for each 

business area independently. If there were disagreements about the classification of terms, 

one professor in each area in a university determined the final classification. The column 

in Table 2.4 shows the result of total glossary. 

Analysis 

Generalized Estimating Equations (GEE) 

Generalized linear models (GLM) are a broad class of regression models that are 

appropriate for analyzing diverse types of variables such as continuous, binary, and 

counts data (Fitzmaurice et al. 2004). By specifying a distribution function, a systematic 

component, and a link function, GLM can handle continuous data, nominal data, or 

counts data. However, GLM is not appropriate for handling longitudinal data, particularly 

repeated data because of within-subject correlation among the repeated measures. In the 

longitudinal data, the same subject is likely to have a high correlation among repeated 

measures which violate the independent assumption of classical model. GEE have the 

following advantages (Fitzmaurice et al. 2004). 

 GEE have consistent and asymptotically normal solutions, even with mis-

specification of the correlation structure.  
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 GEE do not require distributional assumptions for the observations, only a 

regression model for the mean response. 

 GEE specify a generalized linear model for the longitudinal responses but 

also include a model for the within-subject association among the 

responses. 

The data were collected repeatedly over 10 years for 16 companies. Then, there 

are likely to have high correlations between repeated measures for a company. Because 

of the characteristic of data and the advantage of GEE, I adopt GEE method for analyzing 

data.  

Persistence of IS Alignment with Objective-Mean alignment 

The extant studies in the strategic alignment (Chan et al. 1997; Sabherwal and 

Chan 2001; Kearns and Sabherwal 2007; Chen et al. 2010) view that an organization has 

one specific condition and attempt to classify firms according to predefined typologies of 

Mile and Snow (1978), Venkatraman (1989), or Porter (1980). However, an organization 

can change the strategic position according to the market conditions or an external 

environment continually. Instead of static view of the strategic alignment, I consider it as 

dynamics of process and trace the change throughout objective-mean alignment given 

market conditions. Specifically, I view that if a firm has limited resources, the firm takes 

conservative strategies such as operating efficiency strategy which is the hypothesis 1(b). 

In contrast, if a firm has rich resources, the firm will attempt to expand the size of the 

firm throughout internal and external growth strategies which is the hypothesis 1(a). Also, 
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I set the hypothesis 1(c) that customer satisfaction strategy will be invariant according to 

market condition because it is the core strategy for firms‟ survival. I measure firm 

performance with growth rate of income, and divide strategies into positive growth group 

and negative growth group. 

To test hypothesis 1(a) and 1(b), I use Generalized Estimating Equation (GEE) 

that provides a nonlikelihood based approach to modeling repeated or clustered data. This 

method can handle missing data and time-dependent explanatory variables that are 

usually included in longitudinal data (Fitzmaurice, Laird, & Ware, 2004). I set the 

following GEE model for testing hypothesis 1(a) and 1(b), 

Positive or negative group = β0 + β1internal + β2external + β3efficiency + 

β4satisfaction +ε. 

I conjecture that if a firm takes internal and external strategies in the good 

circumstance (positive growth rate), those strategies can significantly affect the group 

determination. In the other case, if a firm takes operating efficiency strategy 

(conservative strategies) in the bad circumstance (negative growth rate), the coefficient of 

efficient variable will significantly affect the group determination. Table 2.5 shows the 

result of GEE analysis. 

Table 2.5  GEE analysis for testing hypothesis 1(a) and 1(b) 

Parameter Estimate Standard 

Errors 

Z pr>|z| 

Intercept 0.3499 0.0669 5.23 <.0001 

Internal strategy 0.0178 0.1068 0.17 0.8674 

External strategy 0.0809 0.1196 0.68 0.4987 

Operating efficiency strategy 0.0130 0.0583 0.22 0.8233 

Satisfaction strategy 0 0 0 . 

 



Texas Tech University, Sangno Lee, May 2012 

39 

The analysis shows that any strategies do not have significant relations with group 

determination. Therefore, I do not find evidence of relations between market 

circumstance and types of strategies.  

Table 2.6 The frequency of four strategies 

 Internal External Efficiency Satisfaction Total 

Positive growth 

group 

15 

(7.14%) 

6 

(2.86%) 

54 

(25.71%) 

43 

(20.48%) 

118 

(56.19%) 

Negative growth 

group 

12 

(5.71%) 

7 

(3.33%) 

42 

(20.00%) 

31 

(14.76%) 

92 

(43.81%) 

Total 27 13 96 74 210 

 

Among the strategic objectives implemented in the systems, I wonder whether 

there were dominant types. To gain additional insight about the dominant types of 

strategic objectives implemented in information systems I counted the number of times 

each type of objective was identified in the 160 letters that is shown Table 2.6. Of the 210 

such occurrences, I find that operating efficiency objectives is identified 96 (45.7%) 

times, customer satisfaction objectives 74 (35.2%) times, internal growth objectives 27 

(12.9%) times, and external growth strategies 13 (6.2%) times. My statistical analysis 

find that operating efficiency was mentioned significantly more often than customer 

satisfaction at .1 confidence level (χ
2
 = 2.85, p = 0.09), customer satisfaction is 

mentioned significantly more often than internal growth (χ
2
= 21.87, p < 0.0001), and 

internal growth is mentioned significantly more often than external growth (χ
2
= 4.90, p = 

0.02) 

In terms of IS strategy, this indicates that operating efficiency precedes 

satisfaction in most of IS. CEOs perceive that information systems can align with 
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conservative strategic objectives such as cost saving through operating efficiency. This 

result is also consistent with findings in previous literature that CEOs traditionally 

consider information system as cost savings or other efficiencies (Dewett and Jones 2001; 

Lin and Shao 2000). This result implies, however, that CEOs may neglect opportunities 

for IS to support internal and external growth 

For the hypothesis 1(c), I make an independent test of satisfaction for positive 

group and negative group, and do not find statistically difference between 43 and 31 (p = 

0.84). This implies that satisfaction strategy is not sensitive to market circumstance. 

Satisfaction strategy is the second most of strategies. CEOs perceive that satisfaction 

strategy implemented in as CRM can align with customer strategy in business strategy. 

Pure Strategy and Mixed Strategy 

I postulate that the mixed strategy have a positive relationship with firm 

performance. I conjecture that if an information system is implemented for multiple 

strategies, the cost of coordination that permeates throughout the firm to align with 

business strategy is lower than if systems only address one strategic objective. For 

instance, Genesis information in Becton Dickinson & Company continuously integrates 

functions such as enterprise resource planning and customer relationship management 

year by year.  

I measure firm performance with Tobin‟s q, and the degree of mixing strategies in 

a system with the number of average strategies implemented in a system. If a firm 

implements many systems in a year, I calculate the average number of strategies with 
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total strategies in a year / total information systems in a year. For testing the hypothesis 2, 

I set the following model, 

Tobin‟s q = β0 + β1number of average strategies + β2firm size + β3capital structure 

+ ε. 

Table 2.7 The association between the number of average strategies and performance 

Parameter Estimate Standard Errors Z Pr> |Z| 

Intercept -0.2586 0.6140 -0.42 0.673 

Average strategy 0.2222 0.1290 1.78 0.075 

Firmsize 0.9808 0.1274 7.70 <.0001 

Capital structure -1.0951 0.3548 -3.17 0.0015 

 

Table 2.7 shows the result of GEE analysis for the hypothesis. The coefficient of 

average strategy is 0.22 and can reject the null hypothesis at the 10% significance level. 

This implies that implicit alignment of information systems has a positive association 

with firm performance. Thus, the evidence supports the hypothesis 2. 

Balanced Alignment with Other Business Functions 

The hypothesis 3 is that a firm‟s placing a more balanced weight on business 

functions will be positively associated with firm performance. Using thematic text 

analysis, I count the number of terms for the business functions of accounting, finance, 

human resources, MIS, and marketing. The degree of balance among business functions 

is measured as the standard deviation of count. That is, the lower the deviation of counts 

of business functions, the more balanced the firm‟s alignment. Appendix D shows the 

frequency and standard deviation of terms.  
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In the strategic alignment studies using profile deviation, alignment can be 

assessed as the Euclidean or absolute difference between ideal profile and actual 

measures. Then, small deviations point to tight alignment while large deviations point to 

misalignment. Tallon (2007) reverse the scale by subtracting each absolute value from 

one as follow; 

Profile deviation = 1 – |∑          
 
   |,  

where Wj is the weight to value discipline j, Rij is the ranking for process i and 

value discipline j, and ITi is the standardized measure of actual use for process i. Baker, 

Jones, Cao, and Song (2011) use Euclidean form as follow; 

Misalignment = 1 + √∑    (       )
 
  

    , 

where bi represents the weight of strategy dimension I, Xij represents the score for 

strategy dimension I for firm j, and Iij represents the ideal score for strategy dimension I 

for firm j. They add one in the formula because the value of misalignment is multiplied 

with other measures.  

Between Euclidean and absolute difference, I apply the Euclidean approach 

because the standard deviation measures the dispersion from the mean. If absolute 

approach is applied to data, positive differences and negative difference will cancel out 

each other. However, I do not consider differential weights because I do not know ideal 

proportions among accounting, finance, human resources, MIS, and marketing. If I 

assume the equal importance for each area, the calculation of misalignment is the same 
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with standard deviation except for adding one. I add one to standard deviation to avoid 

the possibility of a company achieving zero score.  

To test hypothesis 3, I set the following model, 

Tobin‟s q = β0 + β1deviation + β2firm size + β3capital structure + ε. 

 

Table 2.8 The association between balanced alignment among business functions and 

firm performance 

Parameter Estimate Standard Errors Z Pr> |Z| 

Intercept 6.6831 3.8206 1.75 0.0803 

Deviation
1
 -0.0193 0.0107 -1.81 0.0705 

Firm size -0.2467 0.5877 -0.42 0.6746 

Capital structure -1.9735 1.2104 -1.63 0.1030 
1. Deviation variable denotes the alignment among business functions measured with standard deviation 

among counts of business functions. 

 

Table 2.8 shows the result of GEE analysis for the association between balanced 

alignment among business functions and firm performance. The parameter of deviation 

has negative association with performance (-0.0193) and the estimate is statistically 

significant at the 10% significance level. The result implies that placing a more balanced 

(i.e., smaller deviation) weight on business functions is positively associated with firm 

performance, supporting hypothesis 3. 

Discussion 

Similar to other prior researches, I find that CEOs tend to associate information 

systems with strategic objectives related to operational efficiency and customer 

satisfaction to a greater extent than objectives related to internal and external growth. 

This finding suggests that in addition to focusing on operating efficiency and customer 



Texas Tech University, Sangno Lee, May 2012 

44 

satisfaction, CEOs have an opportunity to consider IS objectives to internal and external 

growth. 

I find that health services firms having information systems that implement higher 

numbers of business strategic objectives also tend to have greater firm performance. I 

interpret this result as support for strategic alignment. That is, as a firm‟s business 

strategic objectives are more fully integrated in its information systems, the alignment 

between business strategy and IS strategy is enhanced by greater communications among 

responsibilities. In contrast, I conjecture that health services firms requiring many 

independent systems that only support one or a few strategic objectives are forced to bear 

increased administrative costs and inflexibility among systems, producing less efficiency. 

These costs of poor strategic alignment lead to poorer performance. 

Next, I find that a balanced alignment strategy among business functions 

including accounting, finance, human resources, MIS, and marketing produces a positive 

relation with health services firm performance. I interpret that if a firm puts too much 

weight on a single business function, the resources in the firm are not likely allocated into 

departments and the efficiency of the firm will be low. 

Theoretical Implications 

It seems conceivable that CEOs have strategic perspectives within a certain period 

of time. CEOs might have stereo type ideas on information systems, an idea that 

information systems can generally contribute to cost saving strategy of firm level. 

Because CEOs perceive the role of IS within the organization, the classification into pre-
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defined (or fixed) categories such as prospector and defender of Miles and Snow (1978) 

can be possible. In addition, this study finds evidence that balanced strategy among 

business functions produce positive benefits. 

Methodological Implications 

In my knowledge, I believe that the strategic alignment study using content 

analysis as well as a thematic text analysis with letters to shareholders for the first time. 

Instead of self-reporting of survey method, I employ objective data and investigate 

alignment over the ten years. I view alignment as a dynamic process, and investigate the 

relationship between alignment and performance using longitudinal analysis. I believe 

that content analysis and text analysis can triangulate the survey method that is mainly 

adopted in the strategic alignment study. 

Limitations and Future Research 

I acknowledge that our investigations are limited to the healthcare industry. The 

role of information systems can vary over industries and our findings may not fit in other 

industries. Second, I rely on the terms in dictionaries to measure the degree of CEOs‟ 

interest on business functions. I do not consider specific terms that are only used in letters 

to shareholders. Third, I have conducted with realized implemented IT strategy rather 

than intended strategy. In the case of intended strategy, I might have different result. 

Fourth, it may be useful to compare the result of content analysis with the one of survey 

method. In sum, the extension and further development of this study will shed light on 

understanding the role of IS strategy in firms. 
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Conclusion 

Rather than considering an organization as single individual entity having 

homogeneity of behavior, I postulate an organization as a more complex entity, having 

the potential of alignment of strategic objectives and business functions with its business 

strategic objectives. From CEOs‟ standpoint, I test the concept of alignment with a more 

elemental structure, strategic objectives and means, in the implemented information 

systems. In this study, I find that organizations whose systems more fully integrate 

strategic objectives tend to have greater performance. I also find that broad consideration 

of business functions by the CEO is associated with greater firm performance. 
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CHAPTER III 

ENVIRONMENTAL UNCERTAINTY AND FIRM PERFORMANCE: AN 

EMPIRICAL STUDY WITH STRATEGIC ALIGNMENT IN THE HEALTHCARE  

 

Introduction 

Just as the evolution of civilization is the result of external challenge and internal 

response of a society (Toynbee and Somervell 1947), the survival of a firm could be the 

outcome of external threats and internal reactions (Abebe et al. 2010; Karimi et al. 2004; 

Maier et al. 1997; Vandenbosch and Huff 1997). Among present economic sectors, the 

healthcare industry may have the most complex structure. Many idiosyncratic and 

fragmented stakeholders such as hospitals, clinic laboratories, pharmaceuticals, 

manufacturers for medical equipment, insurance companies, and the government have 

intermingled with each other, and thereby prevent mangers in firms from making sense of 

a situation and setting up strategies by forecasting the future (Sargut and McGrath 2011). 

The complex interest of the different actors have sometimes stymied innovations for 

improving health care at a lower cost, and moreover the complex system of payments or 

reimbursements that generally come not from patients but from insurers and government 

contributes to the “bending the cost curve” in healthcare by introducing inefficiencies 

(Agarwal et al. 2010; Herzlinger 2006).  Even in a hospital, the conflict between 

clinicians and administrators debilitates managing care, and the power struggle among 

hospitals, physicians, and insurance companies brings inefficient resource allocations 

(Brussee 1995; Michelman and Kim 1990). In addition, across all the actors, the 

government plays an influential role substantially as the chief policymaker with the 
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extensive network of rules that can change the equilibrium among actors (Agarwal et al. 

2010). In response to such environmental uncertainty, the healthcare industry is 

transforming to the efficient organizations through the healthcare cost accounting system 

(Kaplan and Porter 2011), matching the clinician‟s skill level to the difficulty of the 

medical problem (Christensen et al. 2000), a consumer-driven system (Herzlinger 2006), 

and new business model involving the horizontal or vertical integration of separate health 

care activities (Herzlinger 2006). In particular, information technology (IT) has been 

touted as a solution for soaring health care costs and a way to reduce medical errors 

(Agarwal et al. 2010; Venkatesh et al. 2007). Thus, in order to respond to the external 

environment properly, firms have to identify emerging issues and potential pitfalls 

throughout environmental scanning, and to set matching strategies by exploiting internal 

resources.  

Despite the importance of the environment surrounding firms, a body of 

information systems (IS) studies pays little attention to the complicated and complex 

environment (Watson 1990; Xu et al. 2003), and shifts its focus toward the performance 

from alignment between business strategy and IS strategy (Chan et al. 2006; Chen et al. 

2010; Kearns and Sabherwal 2007; Tallon 2007; Venkatraman 1989). By assuming that a 

firm generally has a single characteristic of prospector, analyzer, defender, or reactor 

(Miles and Snow 1978), researchers examine the relationship between performance and 

the degree of fit. For instance, it is assumed that a firm with the characteristic of a 

prospector is actively finding and exploiting new products and market opportunities. 

However, the assumption for the homogeneity of characteristics of a firm is too simple in 
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the complex healthcare industry because a firm is likely to take different positions 

according to various environments. For instance, a firm can act as a defender for 

generally required electronic health record system mandated by the government, but 

simultaneously act as a prospector for developing information infrastructure. Besides, 

many information systems for responding to environmental uncertainty such as risk 

management systems (Alter and Sherer 2004; Benaroch et al. 2006; Suh and Han 2003) 

and executive information systems (Vandenbosch and Huff 1997) have been developed 

by acknowledging the sectors or domains of environment such as suppliers, customers, 

legal domain, or social domain rather than the types of uncertainty (Maier et al. 1997). 

However, if I make individual systems for uncertainty of various domains and take 

strategies for each domain, a few of systems and strategies can be overlapped because of 

the multiplicity of various domains in the healthcare industry, and thus hindering 

consistent strategies across domains (Sargut and McGrath 2011). Indeed, environment 

around firms has two important characteristics. First, environment is one of the main 

sources of uncertainties, and thus, “scanning environment is an obvious pre-requisite to 

aligning competitive strategy with environmental requirements (Davis et al. 2008 p.82).” 

Second, uncertainty of environment can become either crises or opportunities to firms 

(Albright 2004; Daft et al. 1988; Karimi et al. 2004). Thus, in this study, I examine the 

relationship between the types of uncertainty and strategy, the impact of the fit between 

uncertainty and strategy on firm performance, and Chief Executive Officers‟ (CEOs) 

behavior of attention to environment, particularly information systems, in the healthcare 

industry. 
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This study can contribute to information systems literature as follows. First, I 

measure the types of uncertainty of firms in the healthcare industry with complexity-

change and three types of uncertainty including state, effect, and response uncertainty 

(Milliken 1987). In the complexity-change, complexity deals with uncertainty in a 

specific time and change deals with dynamics of uncertainty according to time flow. 

Three types of uncertainty are classified in terms of the nature of uncertainty. I believe 

that two different measurements of uncertainty will be helpful to understand the nature of 

uncertainty and developing IS in the healthcare environment. The extant literature, in 

general, identified the uncertainty of environment with internal-external, task-general, 

stable-unstable, or simple-complex structure (Daft et al. 1988; Ray et al. 2009; 

Vandenbosch and Huff 1997). However, those classifications are feasible after CEOs 

recognize environment with some extent of certainty. Second, I investigate the 

relationship between the types of uncertainty and strategy, and examine the impact of the 

strategic alignment to uncertainty on firm performance. Lastly, I investigate the 

relationship between CEOs‟ balanced attention to both internal and external environment 

and firm performance. According to firms‟ strategies, CEOs are able to envision IS as an 

opportunity or an obstacle. If CEOs consider IS as a strategic tool that offers members 

high quality of health care and squeezes out excess costs, they will take profound interest 

in IS. On the other hand, when integrating heterogeneous health information systems 

throughout merger and acquisition, CEOs can consider the integration of IS as a 

problematic task (Khoumbati et al. 2006; Main and Short 1989). I believe that the 

understanding of environment in terms of the types of uncertainty and the impact of 
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strategic alignment to environment not only help researchers get an insight on uncertainty, 

but also support top managers to implement proper strategies for uncertainty in the 

healthcare industry. 

I have organized the rest of this study as follows: I first review literature and 

present our research framework for uncertainty, strategic alignment (fit), and firm 

performance. Then, I describe our research methodology including a discussion of our 

sample, variables, and the measurement of those variables. Next, I present the results of 

our analysis, discuss our findings, and highlight the implications of our research. 

Limitations and directions for future research are presented before the paper is concluded. 

Literature Review 

The terms of environment, uncertainty, and risk in IS literature have generally 

been used without explicit definitions of concepts. Although those terms are loosely 

connected each other, more clear definitions as well as concrete examples for the terms 

will avoid confusion in the discussion. 

Environment and Health Care 

The concept of environment has been mainly used as external environment that 

corresponds to internal environment, meaning business area outside the boundary of a 

firm (Choudhury and Sampler 1997; Karimi et al. 2004; Watson 1990). This definition is 

in conformity with that of strategic domain literature that defines the environment as “the 

relevant physical and social factors outside the boundary of an organization that are taken 

into consideration during organizational decision making (Duncan 1972).” In this 
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definition, I notice that environment is defined as outside the boundary of an organization. 

However, inside and outside are two sides of the coin, and I am able to call inside the 

boundary of an organization as environment too. Extant literature treats factors within a 

firm as resources, but the resources can be threats or resources according to a firm‟s 

environment. Thus, I argue that the inclusion of internal environment is required to better 

understand environment. 

The main goal of health care is to provide people with a better quality of health 

care service at a lower cost. The outside of the healthcare environment can be 

characterized with three properties including multiplicity, interdependence, and diversity 

(Sargut and McGrath 2011). The first, multiplicity, refers to the number of components in 

the healthcare industry such as hospitals, insurance companies, and pharmaceuticals. 

Interdependence is related with interactions among components, and lastly diversity is 

associated with the degree of heterogeneity. For example, Fortune 500 does not contain a 

specific “healthcare” industry (Fortune500 2011). Instead, it lists up health care related 

industries such as medical facilities, managed care, medical products and equipment, 

pharmaceuticals, and insurances. Compared to other industries, health care has eight sub-

industries and next food industry have four sub-industries in Fortune 500. Besides, the 

diverse components are intertwined each other, the failure of one component causes 

severe problems on the whole in health care. For instance, a preferred provider 

organization in a local community leans on clinical laboratories for diagnosis service. 

Therefore, if the clinical laboratories do not provide diagnosis result on time, local 

hospitals cannot cure patients quickly. Herzlinger (2006) enumerates six forces that affect 
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the innovation of health service including industry players, funding, policy, technology, 

customers, and accountability. In fact, due to the high multiplicity, interdependence, and 

diversity, the healthcare industry has four peculiar characteristics; a) health service is 

provided through diverse organizations, b) there is a severe information asymmetry 

problem between physicians and patients, c) the majority of payments for health care 

services comes from a third party such as insurance companies or the government, d) the 

healthcare industry is heavily regulated by many rules established by the government 

(Agarwal et al. 2010). 

Uncertainty, Risk, and Health Care 

Uncertainty is defined as “an absence of information” (Karimi et al. 2001) or “an 

individual‟s perceived inability to predict something accurately (Milliken 1987).” In this 

definition, I find that uncertainty is originated from the unavailability of information and 

unpredictability for the future. Because of the lack of available information, the 

prediction of the future can be imprecise. Thus, many IS have been developed to glean 

external information or to scan environment (Choudhury and Sampler 1997; Karimi et al. 

2004; Vandenbosch and Huff 1997). In the healthcare industry, uncertainty can amplify 

unintended consequences particularly when events interact without anyone meaning them 

to (Sargut and McGrath 2011). For instance, as the medical knowledge has advanced, 

medical schools have turned out many specialists and improved the quality of health 

service. At the same time, too many specialists have boosted up the health care costs but 

the consequence was not expected at the first time (Levin-Scherz 2010).  
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On the contrary, risk assumes that we are able to guess or know, to the extent, the 

likelihood of events with available information. Then, the degree of risk can be described 

as probabilities of events. The risk of IT is defined as “the likelihood and potential impact 

of an unplanned IT event compromising one or more business objectives (Westerman 

2009 p.12)” or “risk is present when an asset is vulnerable to a threat (Rainer Jr et al. 

1991 p.130).” Thus, risk is something that can be calculated or known while uncertainty 

is something unknown or chaotic. If a disease is in the level of risk, the medical treatment 

for the disease can be standardized with a proven therapeutic strategy (Christensen et al. 

2000). 

In sum, environment causes uncertainty, and as available information inflow, the 

degree of risk can gradually be measured with certainty. In this study, I focus on the stage 

of uncertainty that is before the stage of risk because timeliness of information is crucial 

for decision making, and environment is filled with vague elements that are difficult to 

convert to probabilities. 

State, Effect, and Response Uncertainty 

I examine uncertainty of environment from two perspectives; complexity-change 

and the characteristics of uncertainty. In the complexity-change, complexity denotes a 

number of sources of uncertainty and change denotes dynamics according to time flow. 

The uncertainty of environment can be characterized as state, effect, and response 

uncertainty that are proposed by Milliken (1987). State uncertainty, first, is related to a 

situation that “one does not understand how components of the environment might be 

changing (Milliken 1987 p. 136).” For instance, to a general hospital, it is uncertain 
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whether the government will deregulate stem cell therapy or about the likely behavior of 

competitors if deregulation occurs. Thus, in this case, the hospital does not know either 

the probability of deregulation or the probability of competition for adopting stem cell 

therapy if deregulation occurs. Also, state uncertainty is not tied to assessing the probable 

consequences of a decision. Then, the uncertainty of whether a new drug will pass the 

test of FDA is not related to state uncertainty. The healthcare industry is likely to have 

experience of state uncertainty compared to other industries because of complexity and 

heterogeneity characteristics. 

A second type of uncertainty is related to an individual‟s ability to predict “what 

the impact of environmental events or changes will be on his/her organization (Milliken 

1987 p.137).” For instance, a double-dip in an economy may or may not affect his/her 

pharmaceutical company, and thus the manager of the focal firm is uncertain about the 

likelihood of influence of the double-dip to the firm. In another case, one may be very 

sure that the number population of 70-80 year-olds in the country will increase, but 

unable to predict that the change will bring sales growth of a product of the company. 

The lack of understanding of cause-effect relationships can lead to effect uncertainty. 

Lastly, response uncertainty is associated with attempts to understand “what 

response options are available to the organization and what the value or utility of each 

might be (Milliken 1987 p.137).” Thus, when making a decision to choose one option 

from a number of possible strategies, CEOs are likely to feel the highest response 

uncertainty. For instance, when the government forces the adoption of an electronic 

health record, a CEO in a general hospital will encounter the difficulty of selection 
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between in-house making and outsourcing. Response uncertainty is important when a 

pending event or change is perceived as a threat for survival or an opportunity to firms‟ 

growth.  

I believe that two perspectives of uncertainty can supplement the previous 

concept of uncertainty such as stable-unstable and simple-complex environment. 

Moreover, three types of uncertainty provide an insight to design and implement 

information systems. To the state uncertainty, information systems that allow wide 

scanning environment are adequate, but to the effect uncertainty, information systems 

that reveal the relationships of cause-effect are proper. To the response uncertainty, 

information systems that make a scenario according to various options will be appropriate. 

A Research Model and Theoretical Background 

Contingency theory in organizations posits that “there is no one best way to 

organize in all situations (Lawrence and Lorsh 1967 p. 3)” and takes a relative position 

that the effectiveness of organizations can be different under different economic and 

technological conditions. The theory has a comprehensive influence on IS research with 

the concept of fit or alignment (Becerra-Fernandez and Sabherwal 2001; Weill and Olson 

1989), that under the concept of fit, it is assumed that the better the fit among variables, 

the better the performance or effectiveness. Because healthcare firms are surrounded by a 

complex environment and they can respond differently to the same environment, the 

understanding of the characteristic of firms as well as the characteristics of uncertainty 

are important to identify the relationship between environmental uncertainties and firms. 

However, the characteristics of environments of firms are so quietly complex that a 
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holistic view considering many variables at the same time may be impossible. Thus, the 

previous literature classified environment in terms of domain or sector for causing 

uncertainty. 

 

Figure 3.1 The research model 

The domain of environment has been classified with internal-external (Garg et al. 

2003) and task-general (Karimi et al. 2004; Lawrence and Lorsh 1967). Whereas task 

domain contains customers, suppliers, or competitors, general domain contains economic, 

legal, or social environment (Daft et al. 1988; Duncan 1972; Maier et al. 1997). Also, the 

environment has been classified in terms of the characteristics of environment for causing 

uncertainty including dynamics (stable-unstable), complexity (simple-complex), hostility 

(capacity-munificence) (Daft et al. 1988; Lawrence and Lorsh 1967). Instead, I enrich the 

classification with the three types of uncertainty such as state, effect, and response 

uncertainty by Milliken (1987) as well as complexity-change uncertainty.  

The extant literature focuses on scanning behavior of top managers in which firm 

performance depends upon the fit between scanning behavior and environment 

(Choudhury and Sampler 1997; Vandenbosch and Huff 1997; Watson 1990). Karimi et 

Fit Performance

Uncertainty •Complexity-Change
•Internal-external
•Task-general

•Three types of uncertainty
•State
•Effect
•Response

Firm •Strategy
•Market-oriented
•Efficiency-oriented
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al. (2004) investigated whether unstable and complex environment force CEOs to pay 

attention to non-routine tasks and thereby reduce satisfaction. Maier et al. (1997) found 

that a firm with high performance takes environment scanning frequently. Auster and 

Choo (1994) found that environment uncertainty is positively associated with the number 

of scanning, and information gleaned from scanning is mainly used to improve 

organizational efficiency and to set business strategies. Although those studies attempted 

to find the characteristics of scanning behaviors and the relationship with environment 

uncertainty, two limitations are salient. First, in terms of methodology, the studies 

employed self-reporting or subjective judgments of CEOs and did not use objective data 

to measure the complexity and dynamics of environment. Second, the studies focused on 

sources or sectors of environment uncertainty and did not consider the three types of 

uncertainty, including state, effect, and response uncertainty. Given the circumstance that 

the healthcare industry is transforming using information systems such as standardized 

healthcare systems and large-scale IT integration, the understanding of environmental 

uncertainty with respect to three types of uncertainty facilitates different management 

according to the types of uncertainty (Wilson and Lankton 2004). For instance, in the 

case of state uncertainty, information systems emphasizing environment scanning such as 

executive information systems is required for a firm. Also for the effective uncertainty, 

information systems emphasizing advanced analytics and business intelligence to find 

relationships between causes and effects will be demanded. Thus, by incorporating three 

types of uncertainty, I set the research model which is shown in Figure 3.1. 
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From the model I particularly investigate the relationship between the types of 

uncertainty and strategy, the impact of the fit between uncertainty and strategy on firm 

performance, and CEO‟s attention to IS component in the healthcare environment. Using 

10-k documents of firms, I measure the uncertainty of environment and strategic 

alignment to uncertainty, and test the impact of the alignment on firm performance. 

While interviews and surveys offer advantages such as the opportunity to collect 

information not publicly available, a research plan to interview each of the CEOs of 

many healthcare firms is practically not possible. Additionally, some have argued that 10-

k documents provide more objective information and allow objective comparisons 

because of a unified form regulated by the Security Exchange Commission (SEC) 

(Bettman and Weitz 1983; Chang et al. 2003). Finally, the use of 10-k documents ensures 

that better-known firms will not be over-represented that is a frequently occurring bias 

when using news articles or press releases. 

Strategic Alignment to Environment 

The strategic object should be a single object that will drive the business over the 

next few years and should be attainable (Collis and Rukstad 2008). For instance, because 

of trade-off between growth and profitability, a firm pursuing cost-driven could not attain 

growth at the same time. Based on the framework of Treacy and Wiersema (1997), I first 

classify firm strategy with four types of strategies including internal growth, external 

growth, operating efficiency, and customer satisfaction as shown in Table 3.1. Internal 

Growth object is about the strategy to promote profits, to secure new customers, and to 

expand services. For instance, the strategy to increase the number of customers by 
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providing online healthcare services belongs to internal growth. It is home-grown 

business activities by ensuring that the resources such as skilled work force and available 

technology are exploited fully to expand the size of a firm (Duberman 1990; Sherman 

2003). External Growth is about the strategy to expand the size of a firm by establishing 

alliances, securing new markets, and expanding new products (Duberman 1990). Merger 

and acquisition is one of typical ways to expand the size of a firm. Because internal 

growth and external growth have the same purpose to expand the size of a firm, I 

combine the two strategies and refer to it as market orientation strategy for growth. I refer 

to Operating Efficiency as Efficient orientation strategy. Operating Efficiency seeks a 

variety of cost saving such as administrative costs and overhead costs, and emphasizes 

the value-for-money. The strategy for customer satisfaction is allocated into market 

orientation strategy or efficiency orientation strategy according to the purpose of 

customer satisfaction strategy. If customer satisfaction strategy is to expand the size of 

market share, that strategy is classified as market orientation strategy. In short, while 

market orientation strategy emphasizes breath of products, innovation, and new 

customers, efficiency orientation strategy puts weight on cost control (Kumar et al. 2001).  

I postulate that as environment become complex and volatile, firms will take 

efficiency orientation strategy because of the inflexibility of strategy. If a firm takes a 

strategy once, the change of the strategy will be difficult when the environment changes. 

Instead, if environment is simple and stable, firms will take market orientation strategy 

for their growth. Kumar et al. (1993) find that firms for growth-orientation are looking 
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for exploiting opportunities and firms for efficiency-orientation is looking for uncovering 

threats. 

Table 3.1 The Four Dimensions of Objectives 

Objectives Internal Growth 
External 

Growth 

Operating 

Efficiency
1
 

Customer 

Satisfaction
1
 

Strategic 

Focus 

Profits; New 

customers; 

Expanding 

services 

Economy of 

scale; 

leadership; 

New segment 

market; New 

business 

Seek operating 

efficiency with 

few errors and 

high quality; 

Emphasize 

value-for-

money 

Understand 

specific 

customer needs; 

customers will 

pay for a 

premium level of 

service 

Role of IT New contract 

support; support 

to develop new 

product; identify 

necessary 

products 

Technology 

leadership 

Lowering 

overhead cost; 

Cost savings 

Offer 

personalization 

and mass 

customization; 

Better service 

IT 

systems 

Contract research 

service; Shared 

value 

management 

system; E-

commerce 

Chief 

technology 

officer; 

Knowledge 

analytic system 

Database 

management 

system; Billing 

information 

system; 

Reporting 

system; E-

learning system 

Customer 

relationship 

management; 

Customer 

complaints 

management 

system 

1. Source: Adapted from (Treacy and Wiersema 1997) and (Tallon 2007) 

 

Based on this rationale, I hypothesize that: 

Hypothesis 1(a): The degree of uncertainty of environment is associated with 

strategic positions. 

I also test the relationship between three types of uncertainty (state, effect, and 

response uncertainty) and two strategies (market and efficiency strategies). A state type 

of uncertainty involves an incomplete understanding of future states with the lack of 

available information. Because managers cannot predict the future state with certainty, 
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they will postpone high risk strategies such as alliance with other partners and the 

development of new drug to the future until the future state becomes clear. Thus, I 

conjecture that state uncertainty will have a positive relationship with efficiency 

orientation strategy. An effect uncertainty involves the uncertainty of implications of a 

given state. For instance, I may be certain that the government will pass the policy to 

development of new drug using stem cells, but I may not be sure that how much such a 

policy may impact our company. Thus, state type of uncertainty has the highest 

environmental uncertainty, and effect and response type of uncertainty have the next 

level of uncertainty. A response type of uncertainty involves the uncertainty of available 

options for making strategies. Therefore, effect and response uncertainty have a positive 

association with market orientation strategy because response uncertainty can be 

uncertainty after decision making and effect uncertainty can be uncertainty of effect of a 

given strategy. Based on the foregoing rationale, I hypothesize that: 

Hypothesis 1(b): A state type of uncertainty is positively associated with efficiency 

orientation strategy, and effect and response strategy are positively associated with 

market orientation strategy. 

Strategic Alignment to Environment and Firm Performance 

Firms will take different strategies to adapt to different environments, which in 

turn produce different outcomes. I test the effect of fit between environmental uncertainty 

and strategy on firm performance. I postulate that a firm with high fit will have a high 

firm performance. If a firm fails to identify environment correctly or uses inappropriate 

strategy in spite of the correctly identified environment, the outcomes of the firm 
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decrease. When matching environmental uncertainty and strategy, I use the relationship 

between three uncertainties (state, effect, and response uncertainty) and two strategies 

(market and efficiency strategies). For state uncertainty, efficiency strategy is regarded as 

a right fit, and for effect and response uncertainty, market strategy is deemed as a right fit. 

For instance, in the case of the development of a new drug using stem cells, a 

pharmaceutical firm may have state uncertainty about whether the government regulates 

or deregulates the drug development using stem cells. In this circumstance, the firm 

cannot affect the decision making of the government, and just has to wait for the final 

decision of the government. Then, the firm will be conservative and take efficient 

orientation strategy by reducing costs of the research and development for a while. 

Instead, effect uncertainty is about the uncertainty given that the government deregulated 

the development of a new drug using stem cells. In addition, response uncertainty is 

about the uncertainty caused by taking one of alternative strategies. Because in the last 

two cases, the firm to some degree can control its action and thus the outcome can be 

affected by the firm‟s decision, and will pour out all efforts to product best outcome. 

Although the fit is likely to change with respect to environment, top managers tend to be 

reluctant to change their strategies, and when they face external pressure, they “tend to 

adjust rather than to change their strategies” (Snow and Hambrick 1980). Then, an 

organization that seeks ostensibly change of strategy can just adjust its strategy in reality. 

Also, top managers are generally interested in finding right type of fit (Tallon 2007). By 

assuming the persistence of strategy of a firm, I hypothesize that: 
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Hypothesis 2(a): The fit between environment uncertainty and firm strategy is 

positively associated with firm performance.  

Health care information systems have been argued to have important effects on 

efficiency through reducing costs (Angst et al. 2011). Studies have reported that IT 

contributes positively to the production of services with lower costs (Menon et al. 2000) 

and higher productivity (Baker et al. 2008). By classifying health information systems 

into clinical IS and administrative IS, Menon et al. (2009) have reported that clinical IS 

improves hospital output in the short run (within two years), but administrative IS has a 

positive association with performance over the long run (after four years). Moreover, 

health information systems play a key role in transforming the health care industry by 

reducing medical errors and implementing large-scale IT integration among health care 

companies (Braa et al. 2007; Main and Short 1989; Wilson and Lankton 2004). If 

information systems indeed are helpful for managers by providing available information 

to their decision making, IS will moderate the relationship between environment and 

performance. Based on this rational, I hypothesize that: 

Hypothesis 2(b): The effect of the fit between environment uncertainty and firm 

strategy on firm performance will be different according to the level of IS use. 

CEOs’ Attentions to Environments 

I test the relationship between balanced attention of CEOs to both internal and 

external environment and firm performance. Although environment can be 

conceptualized with both internal and external structure (Garg et al. 2003), previous 
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studies mainly pay more attention to the external environment (Davis et al. 2008; 

Ebrahimi 2000; Garg et al. 2003). However, I conjecture that better performance can 

come from balanced interests of CEOs in both internal and external environment. By 

watching carefully internal environment such as organizational culture and morale of 

employees, CEOs are able to set appropriate strategy for response uncertainty. Alder-

Milstein (2009 p. 20) have commented that “the hoped-for efficiency and quality gains 

from electronic records and related applications will evaporate if hospitals and medical 

practices don‟t support them with organizational changes such as increased individual 

decision making authority and more training.” In particular, the management of 

intangible assets within companies such as specialized knowledge and skills of 

employees leads to innovations and gives comparative advantages (Eisenhardt and Martin 

2000). On the contrary, the factors in the internal environment can hamper a firm‟s 

growth. For instance, when a pharmaceutical company attempts to expand its market 

share through merger and acquisition of another firm, heterogeneous IT infrastructure of 

two companies can be an obstacle to the integration of IT. Likewise, the external 

environment is also critical to a firm‟s success and survival especially during the complex 

and turbulent market conditions. Based on this rationale, I hypothesize that: 

Hypothesis 3(a): Balanced attentions of CEOs to internal and external 

environment have a positive association with firm performance. 

For state uncertainty, firms have to scan a lot of information over wide areas of 

components. Also for effect uncertainty, firms have to employ many advanced analytical 

methodology and to find the cause-effect relations. Lastly, for response, firms have to 
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precisely evaluate the performance for each alternative strategy. For any types of 

uncertainty, IS plays a crucial role for scanning information, advanced analysis, 

evaluating the value of strategies; in particular, the information system that helps to scan 

a lot of information aids CEOs to formulate problems and foster creativity. Instead, the 

information system that helps to solve specific problems can mitigate effect uncertainty 

(Vandenbosch and Huff 1997). However, many information systems to scan environment 

are designed to collect information from external environment (Auster and Choo 1993; 

Choudhury and Sampler 1997; Davis et al. 2008; Maier et al. 1997; Watson 1990). As a 

consequence, CEOs can perceive that information systems for environmental scanning 

are mainly for external environment. Thus, I hypothesize that: 

Hypothesis 3(b): CEOs pay more attention to information systems for external 

environment than for internal environment. 

Sample 

The healthcare industry is presently using IT to transform itself. New strategies 

and tactics to increase efficiency and quality through the use of IT are being developed 

and implemented (Anderson et al. 2006). I select the healthcare industry as a sample 

because of two reasons. First, this industry has witnessed rapid environmental changes, 

severe competitions, and immense efforts to reduce costs from healthcare reforms. Then, 

I expect that the industry contains various levels of complexity and volatility, and this 

characteristic helps to test aforementioned hypotheses about environmental uncertainty. 

Second, there is a great need to improve organizational performance in the healthcare 

industry because it has been observed that the healthcare costs in developed countries 
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have begun to threaten those countries‟ competitive advantage in the global marketplace 

(Prahalad 1999). IT may be one such way to improve performance and reduce costs. 

Sample Selection 

In order to get the full list of companies in the healthcare industry, I first 

identified five healthcare related industries using the classification of Fortune 500 

including “health care: medical facilities”, “health care: pharmacy and other services”, 

“health care: insurance & managed care”, “pharmaceuticals”, and “medical product & 

equipment.” Then, using Mergent Online database (http://www.mergentonline.com), I 

searched all companies obtained from Fortune 500, and collected the list of sectors 

including Biotechnology, Diagnostic & Health Related Services, Medical Instruments & 

Equipment, Pharmaceuticals, General Insurance, and Hospitals & Health Care Facilities. 

After that, I selected companies that reported 10-k in 2008. I chose year 2008 because the 

year is relatively recent year, and produced 179 companies in that year. Because 

companies with more than $10 million in assets and a class of equity securities that is 

held by more than 500 owners must file annual and other periodic reports, small sized 

companies were excluded. Then, by excluding companies without 10-k documents, I 

have finally obtained 139 companies; Biotechnology 80, Diagnostic & Health Related 

Services 4, Medical Instruments & Equipment 5, Pharmaceuticals 47, and Household & 

Personal Products 2. Appendix E shows the sample companies. 

After selecting the firms for the sample, I have collected 10-k documents. The 

average number of pages is 102 and the number of words is 54,354. The average market 

capital is around $107 billion, and the average net income is around $373 million. A 
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typical 10-k report includes 15 items from a description of the business, risk factor, legal 

proceedings, to executive compensation. Appendix F shows the structure of Form 10-K. 

Because firms have to follow a specific form for reporting, these 10-k documents will 

improve comparability among firms. In particular, Item 1A, risk factors in a 10-k 

document contains detailed information about a firms‟ environment, and thus the analysis 

for this section will give an alternative way for strategy and environment study to 

supplement the previous survey study. Also, in the Item 1A of risk factors, the company 

lays out anything that could go wrong, likely external effects, possible future failures to 

meet obligations, and other risks disclosed to adequately warn investors and potential 

investors. Thus, 10-k documents of firms could be a good source for analyzing firms‟ 

environments. Also, in order to mitigate the subject bias prevalent in the survey study, I 

use content analysis using 10-k documents of firms. 

Methodology 

Coding Procedure 

The following steps are taken in the content analysis coding: (a) all relevant parts 

of 10-k documents are read to identify classification, (b) all attributed assertions of 

relevant parts are marked by one coder and checked by another coder, (c) and each part is 

then analyzed for specific categorization described below. 

Step 1. Sample collection 

Step 2. Identification of relevant parts 

 For hypothesis 1: Item 1a 
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For hypothesis 2: 1, 2, 7a 

 For hypothesis 3: Item 1a 

Step 3. Classification of environment uncertainty 

 (1= state, 2= effect, and 3= response) 

Step 4. Classification of environment uncertainty 

 (1= efficiency, 2= market) 

Step 5. Classification of environment uncertainty 

 (1= internal environment, 2= external environment) 

Step 5. Reliability and Validity test 

Step 6. Count the number of sources  

according to the measurement of environments 

Table 3.2 shows a coding sheet for classification for environment according types of 

uncertainty and business strategy 

Table 3.2 A Coding Sheet for Classification 

 Item 1 (Risk Factors) Item 1 (Risk Factors) Item 1 (Description of 

business),  

Item 2 (Description of 

properties),  

Item 7a (quantitative and 

qualitative disclosures 

about market risk)  

 State Effect Response Internal 

Environment 

External 

Environment 

Efficiency 

Strategy 

Market 

Strategy 

Company 

Unit # 
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The main objective in the content analysis of this study is to classify relevant parts 

of 10-k documents into types of uncertainty (state, effect, or response uncertainty), areas 

of uncertainty (internal or external environment), and business strategy (efficiency or 

market strategy). In order for classification, I follow two data-making processes, called 

unitizing and coding. 

Unitizing is to identify contiguous sections containing information relevant to a 

research question within a text. Reliability data for unitizing require that at least two 

observes or methods unitize the same continuum. For reliability of unitizing, I mark 

relevant parts, and then a doctoral student in Finance checks the highlighted parts. The 

work for unitizing is not ambiguous because 10-k documents follow a structure of 10-k 

form. For instance, Item 1a in a 10-k describes risk factors, item 2 is about the description 

of properties, and item 7a is about the quantitative and qualitative disclosures about mark 

risk. Furthermore, risk factors are described with different subjects. Figure 3.2 shows a 

sample of risk factors of Abbott Company. 

 ITEM 1A.    RISK FACTORS  

 

In addition to the other information in this report, the following risk factors should be considered before 

deciding to invest in any of Abbott's securities. Additional risks and uncertainties not presently known 

to Abbott, or risks Abbott currently considers immaterial, could also affect Abbott's actual results. 

Abbott's business, financial condition, results of operations, or prospects could be materially adversely 

affected by any of these risks.  

 

Abbott may acquire other businesses, license rights to technologies or products, form alliances, or 

dispose of or spin-off businesses, which could cause it to incur significant expenses and could 

negatively affect profitability.  

 

Abbott may pursue acquisitions, technology licensing arrangements, and strategic alliances, or dispose 

of or spin-off some of its businesses, as part of its business strategy. Abbott may not complete these 

transactions in a timely manner, on a cost-effective basis, or at all, and may not realize the expected 

benefits. If Abbott is successful in making an acquisition, the products and technologies that are 

acquired may not be successful or may require significantly greater resources and investments than 

originally anticipated. Abbott may not be able to integrate acquisitions successfully into its existing 
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business and could incur or assume significant debt and unknown or contingent liabilities. Abbott could 

also experience negative effects on its reported results of operations from acquisition or disposition-

related charges, amortization of expenses related to intangibles and charges for impairment of long-term 

assets. These effects could cause a deterioration of Abbott's credit rating and result in increased 

borrowing costs and interest expense.  

 

Figure 3.2 A sample of risk factors of Abbott Company 

Reliability Test 

Because content analysis is conducted with unitizing and coding, reliability can be 

tested for two activities. Krippendorff (2004) proposes α-agreement, that is 1 - 

                     

                      
 (p. 253). However, because unitizing is obvious in this case of 10-k 

because of a formal structure, I do not conduct reliability tests for unitizing. For 

reliability test, several coefficients for measuring agreement are available including 

Krippendorff‟s α-agreement, Cohen‟s κ, and Cronbach‟s α. However, Cohen‟s κ and 

Cronbach‟s α have limitations. First, correlation coefficients measure the extent to which 

two logically separate interval variables covary in a linear relationship of the form of Y = 

a + bX. In contrast, agreement coefficient must measure the extent to which Y = X. High 

correlations mean that data approximate a regression line, whereas high agreement means 

that they approximate the 45-degree line. Second, Cohen‟s (1960) κ adds a measure the 

uneven distribution of mismatching categories to the coefficient (Krippendorff 2004). 

Thus, κ can overestimate reliability and cannot serve as a reliability measure. Third, 

Cronbach‟s (1951) is one of correlation coefficients and does not measure the agreement. 

Cronbach‟s α measures the consistency of individual coders‟ judgment rather than the 

agreement of coders‟ judgment. Krippendorff (2004) claims that Krippendorff‟s α is the 
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most general agreement measures with appropriate reliabilit because it measure with 

appropriate reliability interpretations in content analysis (p. 221). 

Another coder and I conducted the categorization using a coding sheet in Table 

3.2. For each classification, I calculate Krippendorff‟s alpha reliability, and the alphas are 

0.847, 0.862, and 0.820 respectively. Krippendorff (2004) propose that alpha should 

above 0.8000 for reliability test. Thus, the calculated alphas are acceptable. 

Validity Test 

Krippendorff (2004) argue that content analysis is valid if the inferences drawn 

from the available texts hold the test of independently available evidence or new 

evidence. The validity of content analysis is the degree to which the results from content 

analysis correspond to a real situation. The validity test is different from the validity of 

research findings with statistical inferences. The validity of content analysis is about the 

validity for the results from content analysis. I conduct validity test with semantic validity, 

structural validity, and functional validity. 

Semantic validity is the degree to which the analytical categories of texts 

correspond to the meanings these texts have for particular readers (Kripendorff 2004). In 

order to test semantic validity, two Chief Information Officers review definitions and 

meanings of three types of uncertainty, business strategy, and internal and external 

environment shown in Appendix G. Thorough the examination, they all agree with the 

definitions and meanings of categorization.  
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 Structural validity is the degree to which analytical constructs accurately 

represent the known uses of available texts or meanings (Krippendorff 2004, p. 331). 

Functional validity is the degree to which analytical constructs are vindicated in use 

rather than in structure. In order to test two types of validity, Two CIOs in a healthcare 

firm categorize three types of uncertainty including state, effect, and response. They all 

agree with categorization for the questions shown in Appendix H. Thus, Krippendorff‟s α 

is 1.000. For the classification of market and efficiency strategy, the same two CIOs 

categorize the questions about market strategy and efficiency strategy shown in Appendix 

G. Except for shared value management, they all agree with each other. Thus, 

Kirppendorff‟s α = 1 – (54 – 1) 
          

             
 = 0.999. Because alpha value is above 

0.800, it is acceptable to take reliability of categorization. For the classification between 

internal and external environment, I do not test structural and functional validity test 

because it seems that two classifications is self-evident.  

Variables 

Uncertainty. I have conducted content analysis using 10-k document of firms. For 

complexity-change uncertainty, I have firstly measured the complexity of uncertainty of 

environment in a firm by counting the number of risk factors in item 1A of 10-k 

documents. Because complexity comes from different sources of uncertainty, and risk 

factors in item 1A deal with uncertainty, I used the number of risk factors in item 1A as a 

proxy for the degree of the complexity of uncertainty. I then calculated the degree of the 

change of uncertainty with the number of the word “change” in a 10-k report. I excluded 
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other meanings of change such as profit change or financial change with manual 

inspections. Then, I normalized complexity counts as well as change counts, and then 

summed up normalized complexity and change and make an index for complexity-

change. For normalization, I use normalization in range <-1,1> with 

                   

     |                   | 
 formula. Therefore, the range of complexity-change index will 

be from -2 to 2 because each index has the value from -1 to 1. 

For state, effect, and response uncertainty, I have applied content analysis for the 

item 1A, risk factors. By following the definition of three types of uncertainty (Milliken 

1987), I have assigned each risk factor in item 1A of a 10-k into one of categories of 

uncertainty. For the precise classification, two colleagues in the same department 

independently assigned risk factors into one of uncertainties and if there was 

incongruence for classification, supervisor, a colleague, and I determined the final 

classification throughout discussion. For making a single index for uncertainty, I have 

used normalization in range <-1,1>, applied to three types of uncertainty, and summed up 

a single index of uncertainty. Thus, the uncertainty index ranges from -3 to 3. The reason 

to use normalization in range is for interpretation of low and high uncertainty with 

respect to zero value.   

For the classification of market and efficiency strategy, I have used the same 10-k 

documents but elicited strategy that a firm took from item 1 (description of business), 

item 2 (description of properties), and item 7a (quantitative and qualitative disclosures 

about market risk). Then I have counted the number of strategies for market orientation 
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strategy and efficiency orientation strategy respectively according to the classification 

that are described in Table 3.1. 

For the hypothesis 3(a) and 3(b), I classify risk factors according to internal and 

external environment and count the number of risk factors for two environments. Based 

on internal and external environmental classification, I count the number risk factors 

containing information systems for each environment.  

Performance. Many measures to gauge firm performance have been developed, 

but generally the measures can be divided into accounting-centric measure and stock 

market measure (Chang et al. 2003; O'Sullivan and Abela 2007). For the accounting 

centric measures, Return on Assets (ROA), Return on Sales (ROS), Return on Investment 

(ROI), and Return on Equity (ROE) are generally used for calculating firm performance 

because of simplicity and easiness to understand those ratio. Also, because there are 

usually high correlations among profitability measure, in this study, I use ROA as a main 

proxy for firm performance. 

Control. I have controlled the size effect by incorporating the number of 

employees in a firm. I take log for the number of employee for regression analysis 

(Bharadwaj et al. 1999; Chang et al. 2003; Ravichandran et al. 2009). 

Analysis 

Hypothesis 1 is about the relationship between uncertainty and strategic positions. 

In hypothesis 1(a), I hypothesized that the degree of uncertainty of environment is 

associated with strategic positions. In hypothesis 1, I assume that high uncertainty is 
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associated with efficiency orientation strategy and low uncertainty is associated with 

market orientation strategy. Because I measure uncertainty from two perspectives, 

complexity-change and three uncertainties (state, effect, and response), I test hypothesis 

1(a) from two perspectives. I have normalized each measure of uncertainty and 

conducted logistic regression analysis. Table 3.3 shows the result. 

Table 3.3 The Relationship Between Uncertainty and Strategic Position 

Strategic Position (Market for 1 and Efficiency for 0) = β0 + β1Uncertainty + ε 

Complexity-Change measure
1)

 Three uncertainties measure
2)

 

1Uncertainty 0.87 (t=4.82, p<0.0001) 1Uncertainty 0.85 (t=4.64, p<0.0001) 

Note: 1) By normalizing the value of complexity and change measure, I add two values for one index. 2) By normalizing the 
value of state, effect, and response uncertainty, I add three values for one uncertainty index. 

 

First, for the complexity-change measure, the coefficient for uncertainty is 0.89 

and the value is significant at the level of 1% (t=4.82, p<0.0001). Second, for the 

uncertainty measure, the coefficient is 0.85 and the value is significant at the level of 1% 

(t=4.64, p<0.0001). The results of the two tests support the hypothesis 1(a) that 

uncertainty has a positive association with strategic positions. In particular, the low 

degree of uncertainty is associated with market-oriented strategy and the high degree of 

uncertainty is associated with efficiency-oriented strategy. 

Hypothesis 1(b) is about the relationship between three types of uncertainties and 

strategic positions. I conduct two regression analyses, regressing market-oriented strategy 

and efficiency-oriented strategy on state, effect, and response uncertainty. In this case, I 

use count measure for each strategy but use normalized measure for three uncertainties. 

Table 3.4 shows the result. 
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Table 3.4 The Relationship Between Three Types of Uncertainties and Strategic Positions 

Efficiency Orientation Strategy = β0 + β1State + β2Effect + β3Response + ε 

Market Orientation Strategy = β0 + β1State + β2Effect + β3Response + ε 

Efficiency Orientation Strategy 

1 = 0.13  

(t=4.36, p<0.0001)
***

 

2 = 0.18  

(t=1.57, p=0.12) 

3 = 0.06  

(t=2.13, p=0.03)
 **

 

Market Orientation Strategy 

1 = 0.31  

(t=3.12, p=0.002)
***

 

2 = 0.37 

(t=1.12, p=0.39) 

3 = 0.02  

(t=0.22, p=0.79) 
Note: *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 1% significance level. 

 

For both efficiency orientation strategy and market orientation strategy, only state 

uncertainty affects a positive influence on strategic positions. Instead, response 

uncertainty only has a positive association with efficiency orientation strategy. I find that 

state uncertainty has a positive association with efficiency orientation strategy as well as 

market orientation strategy, although the effect for market orientation strategy is larger. 

Therefore, I partially support the hypothesis 1(b) that a state uncertainty is associated 

with efficiency orientation strategy, but effect and response strategy do not affect the 

market orientation strategy.  

Hypothesis 2(a) tests the effect of the fit between environmental uncertainty and 

strategy on firm performance. I calculate the fit between state uncertainty and efficiency 

orientation strategy as the difference between N(state) – N(efficiency) where N denotes 

normalization function, and name it as state_efficiency_fit. Also, I calculate the fit 

between effect and response uncertainty and market orientation strategy with N(N(effect) 

+ N(response)) – N(market), and name it as effect_response_market_fit. Then, I make 
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two regressions using ROA = β0 + β1state_efficiency_fit + β3size + εand ROA = β0 + 

β1effect_response_market_fit + β3size + ε. Table 3.5 shows the result. 

Table 3.5 The Relationship Between The Fit and Performance 

ROA = β0 + β1state_efficiency_fit+ β2size + ε

ROA = β0 + β1effect_response_market_fit+ β2size + ε 

The fit between state uncertainty and efficiency orientation strategy 

1 = -0.75 (t=2.24, p=0.019)
**

 2 = 0.000015 (t=0.72, p=0.44) 

The fit between effect and response uncertainty and market orientation strategy 

1 = -0.24 (t=-0.77, p=0.32) 2 = 0.000017 (t=0.78, p=0.40) 

Note: *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 1% significance level. 

 

In order to support the hypothesis 2(b), the coefficient value, β1, need to be 

negative value because larger fit has small value. In both fits, the signs of coefficients 

have negative values but only the fit between state uncertainty and efficiency orientation 

strategy is significance at the 5% level. The size variable is not significant at all for both 

cases. Thus, I support the positive relationship for state uncertainty and efficiency 

orientation strategy, but do not find the positive relationship for effect and response 

uncertainty and market orientation strategy. 

Hypothesis 2(b) tests the moderate role of IS between strategic fit and firm 

performance. I test the moderate role of information systems between fit and performance 

with ROA = β1 + β2IS + β3IS*FIT + β4size. If β3 is positive and significant, I can interpret 

the result as supporting hypothesis 3(b). I use two FIT measures obtained from 

hypothesis 2(a). In addition, I measure the IS variable with the number of information 

systems that are mentioned in item 1A that is the risk factor item section. Table 3.6 shows 



Texas Tech University, Sangno Lee, May 2012 

79 

the result. For both fits, I do not find a positive moderate role of information systems on 

performance. 

Table 3.6 The Moderate Effect of IS between Strategic Fit and Firm Performance 

 

Lastly, I test the hypothesis 3(a) that balanced attentions of CEOs to both internal 

and external environment have a positive association with firm performance. In order to 

measure the balanced attentions of CEOs on internal and external environment, I classify 

each risk factor in Item 1A with internal environment and external environment, and then 

take absolute value of the difference between the number of risk factor on internal 

environment and the number of risk factor on external environment. Then, I apply a 

regression analysis using the formula, ROA = β1 + β2Balanced_Attentions + β3size + ε. 

The regression result shows that the Balanced_Attentions variable has 0.014 (t=1.62, 

p=0.07). However against the hypothesis 3(a), unbalanced attentions have a positive 

association with firm performance.  

The hypothesis 3(b) is that firms pay more attentions to IS in external 

environment than IS in internal environment. For testing this hypothesis, I count the 

number of IS for each environment, and calculate the two ratios, IS to Internal and IS to 

ROA = β1 + β2IS + β3IS*FIT + βFIT + β5size + ε. 

The fit between state uncertainty and efficiency orientation strategy 

IS IS*FIT FIT 

-0.22 (t=-1.28, p=0.24) 0.14 (t=1.48, p=0.18) 0.0001 (t=1.04, p=0.30) 

The fit between effect and response uncertainty and market orientation strategy 

IS IS*FIT FIT 

0.002 (t=0.03, p=0.98) -0.0015 (t=-0.01, p=0.97) 0.00007 (t=0.71, p=0.56) 
Note: *** denotes 1% significance level, ** denotes 5% significance level, and * denotes 1% significance level. 
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External. Then, I conduct a t-test to see the group difference. Based on the test, I fail to 

reject the null hypothesis at the 1% significance level (t=2.74, p=0.005). The average of 

IS to internal environment is 0.03, and the average of IS to external environment 0.05. 

Thus, the result indicates that firms give more attention on IS to external environment. 

Discussion 

The previous results show that the degree of uncertainty is associated with 

strategic positions between efficiency orientation strategy and market orientation strategy. 

However, for the test of the three types of uncertainty including state, effect, and 

response uncertainty on strategic positions, I find that only state uncertainty is associated 

with efficiency orientation strategy as well as market orientation strategy. This result 

implies that as environmental uncertainty increases, firms are likely to take efficiency 

orientation strategy than market orientation strategy, but the environmental uncertainty 

mainly comes from state uncertainty. Other two types of uncertainty, effect and response 

uncertainty, do not have an association with the strategic positions. The dominant state 

type of uncertainty reflects the extremely unpredictable and indefinable phenomena in the 

healthcare industry (Sargut and McGrath 2011). Because of many idiosyncratic and 

fragmented components and their complex interactions, the future state of other 

components that are likely to affect the corresponding component, especially the 

government, is unpredictable. Effect uncertainty is about the likelihood that a given event 

affects his or her company itself, and response uncertainty is about the selection difficulty 

among response strategies. Thus, effect and response uncertainty implicitly assume that 

there is little state uncertainty. In such tremendously uncertain circumstances, a few of 
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studies in IT areas suggest that managers have to scan information over wide areas of 

components and formulate efficient strategies. Also, the studies suggest that information 

systems need to be developed for collecting information from widespread areas (Auster 

and Choo 1994; Daft et al. 1988; Ebrahimi 2000). In this sense, the healthcare industry 

can receive benefits by quickly introducing executive information systems to help broad 

information scanning and formulation of strategies on the top of electronic health care 

system for reducing medical record errors.  

In the test of the effect of the fit between environmental uncertainty and strategy 

on firm performance, I find that only the fit between state uncertainty and efficient 

orientation strategy is positively related with firm performance. The finding implies that 

the healthcare industry can have direct benefit by taking operating efficiency strategies 

such as lowering costs and medical record errors. Indeed, the preventable medical errors 

rank as the at least sixth or eighth leading cause of death in the United States (Herzlinger 

2006; Menon et al. 2009). Also, the amount of costs spent in health care is about one-

sixth (17%) of the U.S. gross domestic product. Given these circumstances, information 

systems such as electronic physician order entry, more accurate medication order and 

delivery, and better decision support will be far reaching (Menon et al. 2009; Wilson and 

Lankton 2004). Despite the positively expected roles of IS, I do not find the moderate 

role of IS in the study. One possible reason is that because the healthcare industry has 

implemented IT relatively slowly compared to other industries (Khoumbati et al. 2006), 

full advantages using IT are not likely to be reflected in that industry. In fact, the 

evidence about the impact of health care information systems on firm performance is 
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equivocal, with studies reporting positive (Baker et al. 2008), negative (Devine et al. 

2010), and neutral. Agarwal et al. (2010) attribute plausible reasons to different sample 

and time period as well as different types of healthcare information systems. 

I also find that unbalanced attention of CEOs to external environment have a 

positive relationship with firm performance. The finding implies that quality gains and 

cost savings from adopting healthcare information systems can be obtained after figuring 

out environmental uncertainty and then by utilizing internal resources such as 

organizational change of culture and specialized skills and knowledge of employees. 

However, several studies suggest that it is possible to implement standardized health care 

services for typical types of diseases using internal resources such as adequate clinician‟s 

skill level to the treatment of diseases, and thereby reducing soaring health care costs 

(Bohmer 2010; Christensen et al. 2000; Levin-Scherz 2010). For the creation of 

clinician‟s knowledge system, various experiences from knowledge management systems 

and decision support systems in IT area can contribute to the development of such system. 

Lastly, I find that CEOs pay more attention to external environment than internal 

environment. Among external environment, I find that managers have high interest in 

government regulation in the healthcare industry. This phenomenon illustrates that 

because the healthcare industry is regulated by many governmental agencies such as FDA 

or relevant laws, and many healthcare firms rely on the reimbursements of government‟ 

Medicaid and Medicare programs, CEOs are likely to show more attention toward these 

external environment. 
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Theoretical Implications 

It seems conceivable that three types of uncertainty (state, effect, and response 

uncertainty) can be appropriate concepts for understanding environmental uncertainty, 

especially in very complex health care environment. Unlike the concept of domain or 

component of environment, the three types of uncertainty not only allow researchers to 

briefly represent environmental uncertainty, but also provide researchers with a unified 

framework for the next level of studies such as the effect of the fit on performance and 

risk management. Given that many studies remain in the alignment study between 

business strategy and IT strategy, the extension of alignment study to the basic level of 

environmental uncertainty can contribute to form a holistic view connecting environment 

to strategy. Moreover, it seems that understanding interplay of influence among diverse 

components in the healthcare industry with respect to uncertainty will contribute to find 

ways to improve forecasting and mitigate risks in the healthcare industry. 

Managerial Implications 

The findings of our study provide useful information to practitioners. First, the 

dominant state type of uncertainty in health care environment highlights the importance 

of environment scanning for managers. In such quite uncertain health care environment, 

executive information system to help information scanning will be helpful. Second, 

managers are able to get positive firm performance by focusing on efficient-oriented 

strategies such as cost savings and lowering overhead costs in the healthcare industry. 

Finally, managers need to watch internal resources as well as external environment for 

fully exploiting benefits in the unpredictable circumstance. Advanced technologies are 
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not just innovation, but they are an enabler to create innovation through the utilization of 

internal resources such as physicians‟ knowledge and organizational culture. 

Conclusion 

This study examines the relationship between the types of uncertainty and 

strategy, the impact of the fit between uncertainty and strategy on firm performance, and 

the effect of CEOs‟ balanced attention to firm performance as well as their scanning 

behaviors. I incorporate two concepts of uncertainty, complexity-change and three types 

of uncertainty (state, effect, and response uncertainty), into the proposed model. Also, I 

contribute information literature by sophisticating the concept of uncertainty, including 

internal environment, and considering the moderate effect of information systems in the 

proposed model. My findings contribute to information literature on how the fit affects 

firm performance in the complex health care environment. Through our findings, I 

believe that researchers may increase knowledge about the nature of uncertainty of 

environment, and the role of uncertainty in a firm. At the same time, I believe that 

managers may have a benefit by introducing different types of information systems for 

different uncertainty. For instance, to handle state uncertainty, managers can use IS 

allowing the scanning of wide sources of information. To handle effect uncertainty, IS 

focusing on business analytics and business intelligence will be helpful to find the cause-

effect relations. Lastly, to handle response uncertainty IS focusing strategic information 

systems or handling real options analysis will be helpful. 

Apart from our contributions to the information literature, I acknowledge the 

following limitations. First, our limited time span would not be substantial to generalize 
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our findings. Our sample comes from a specific time at 2008. Because firm performance 

can change over the course of time, it seems plausible to use longitudinal analysis using 

multiple period samples. Next, although I use objective data, 10-k document in our study, 

the meaningful interpretation would be possible by considering qualitative data from 

survey. In summation, the extension and further development of this study will deepen 

our knowledge not only on understanding health care environment but also on the proper 

use of advanced information technologies in the healthcare industry. 
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CHAPTER IV 

CONCLUSIONS 

IS strategic alignment has been acknowledged as a way to improve firm 

performance with the right use of IS to the right place of business strategy. However, the 

concept of alignment remains “a nebulous concept that is difficult to understand and 

measure (Chan et al. p. 126).” By classifying the alignment with four levels of the 

alignment, I investigate the effect of the alignment from one to third levels on firm 

performance. The first level of the alignment is the alignment between IS strategy and 

business strategy. The second level of the alignment is the alignment with other business 

constituents. The third level of the alignment is the alignment with external environment. 

Lastly, the fourth level of the alignment involves the change of fit according to time. At 

the first level of the alignment, I found evidence to support the positive association 

between IS strategy and business strategy. At the second level of the alignment, I also 

found a positive effect with the alignment. The result implies that once business strategy 

is set up appropriately, the proper use of IS to business strategy entails a good 

performance. Also, the alignment with other business constituents entails a high 

performance. Given that CEOs perceive the role of IS more as efficiency and customer 

satisfaction than as internal and external growth, it seems that the effect of the first level 

of the alignment originates from IS for improving efficiency and customer satisfaction.  

Although achieving the first and second alignment is a high valuable step, the 

validity of any business strategy is determined with its adequacy with the environment in 

which a firm does business activities. Despite the importance of the third level of the 
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alignment, little attention has been paid to the role of IT at this level of the alignment. 

Rather than a source of uncertainty such as suppliers and customers, I grasp the 

environment with a nature of uncertainty that is composed of state, effect, and response 

uncertainty. By complementing a source of uncertainty, the three types of uncertainty 

with respect of nature will help draw abstract the external environment. I found that 

whereas high environment uncertainty is associated with efficiency orientation of 

business strategy, low environment uncertainty is associated with market orientation 

strategy. Also, I found that the fit has a positive influence with firm performance. Yet, I 

did not find the moderate role of IT to the fit between environment uncertainty and 

business strategy. 

The findings suggest four implications. First, the concept of the alignment has to 

be understood with respect to system concept because four levels of alignment are 

interrelated. For example, without adequate business strategy to external environment, 

the IS alignment with business strategy could not lead a positive benefit. Also, without 

flexibility to the change of environment, the first, second, and third level of the alignment 

would not entail IT value propositions. Second, each level of the alignment is a 

prerequisite for the next level of the alignment. Because each level of the alignment is 

serially connected, a failure of fit in any level of the alignment causes serious 

consequences. Third, among three types of environment uncertainty, state uncertainty 

occupy dominant portion. Because state uncertainty refers to the inability that 

components of the environment might be changing, more information systems to scan 

wide areas of sources are required. 
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Nevertheless, I acknowledge three limitations of the study and then suggest future 

research. First, I did not investigate the fourth level of the alignment because of the lack 

of a model for understanding changes of the fit. In order to trace of the alignment over 

time, it is necessary to follow steps of first, second, and third level of alignment over time. 

Second, I did not consider the four levels of the alignment at the same time. If we are able 

to match environment uncertainty to business strategy, and then business strategy to 

information systems, we will get more deep insights into the mechanism of the alignment. 

Third, I employed only objective data such as letters of shareholders and 10-k documents. 

While interviews or surveys offer advantages, a research plan to interview or survey 

CEOs in the top-tier companies over several years is clearly not possible. In spite of the 

limitation, the subjective data from CEOs and CIOs can complement objective data. In 

summary, the extension to the fourth level of the alignment and further development of 

holistic model will shed further light on understanding environment uncertainty, business 

strategy, and information technology. 
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APPENDIX A. GLOSSARY 

 

Chapter II  Business Strategy, Information Systems, and Firm Performance 

 

Customer Satisfaction (p. 17) 

A strategy to understand specific customers’ needs and provide customized products and 

services to obtain premium price. 

 

External Growth (p. 17) 

A strategy that focus on meeting growth objectives by establishing alliance with other 

parties, new market, and new products (Duberman 1990). 

 

Five Dimensions of Strategy (p. 12) 

Strategy as plan, strategy as pattern, strategy about what, strategy as position, and 

strategy as perspective (Mintzbert 1987). 

 

Four Dimension of Strategy (p. 13) 

Scope (means versus means and ends), Hierarchical Level (corporate, business, 

functional), Domain (parts or holistic), Constructs (intentions or realizations) 

 

Internal Growth (p. 17) 

A strategy to promote profits, new customers, and expanding services (Tracy and 

Wiersema 1997). 

 

IS Strategy (p. 12) 

It can be conceptualized as 1) IS strategy as the use of IS to support business strategy, 2) 

IS strategy as the master plan of the IS function, and 3) IS strategy as the shared view of 

the IS role within the organization (Chen et al. 2010). 

 

Objective (p. 16) 

The single precise end that will drive the business over the next few years (Collis and 

Rukstad 2008) 

 

Operating Efficiency (p. 17) 

A strategy to seek a variety of cost saving such as administrative costs and overhead 

costs, and emphasizes the value-for-money. (Tracy and Wiersema 1997) 

 

Strategy (p. 12) 

The determination of the basic long-term goals and objectives of the enterprise, and the 

adoption of action and the allocation of resources necessary for carrying out these goals 

(Chandler 1962). 

 

Strategic Alignment (p. 10) 
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The integration of strategic objectives in IS as the balanced emphasis of business 

functions. 

 

Three Components of Strategic Content (p. 15) 

Objective (ends), Advantage (means), and Scope (domain) – (Collis and Rukstad 2008). 

 

Typology of Business Strategy (p. 13) 

Prospector, Defender, Analyzer, and Reactor (Miles and Snow 1978). 

 

Chapter III.Environment Uncertainty, Business Strategy, and Firm Performance 

 

Bending the Cost Curve (p. 39) 

The basic idea is health care costs keep climbing. If they were a curve, the curve would 

keep sloping upward. 

 

Diversity (p. 44) 

The degree of heterogeneity. 

 

Domain of Environment (p. 49) 

Customers, suppliers, competitors / economic, legal, or social environment (Daft et al. 

1988; Duncan 1972; Maier et al. 1997). 

Stable-Unstable, Simple-Complex, Capacity-Munificence (Daft et al. 1988; Lawrence 

and Lorsh 1967) 

 

Effect Uncertainty (p. 47) 

An individual’s ability to predict what the impact of environmental events or changes 

will be on his/her organization (Milliken 1987). 

 

Efficiency Orientation Strategy (p. 52) 

A strategy to emphasize cost savings (Kumar et al. 2001) 

 

Environment (p. 43) 

The relevant physical and social factors outside the boundary of an organization that are 

taken into consideration during organizational decision making (Duncan 1972). 

 

Interdependence (p. 44) 

Interactions among components. 

 

Market Orientation Strategy (p. 52) 

A strategy to emphasize breath of products, innovation, and new customers (Kumar et al. 

2001). 

 

Multiplicity (p. 44) 
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It refers to the number of components in the healthcare industry. 

 

Response Uncertainty (p. 47) 

Available response options to the organization (Milliken 1987). 

 

Risk of IT (p. 46) 

The likelihood and potential impact of an unplanned IT event compromising one or more 

business objectives (Westerman 2009). 

Risk is present when an asset is vulnerable to a threat (Rainer Jr. et al. 1991). 

 

State Uncertainty (p. 47) 

A situation that one does not understand how components of the environment might be 

changing (Milliken 1987). 

 

Three Characteristics of Health Care Industry (p. 44) 

Multiplicity, Interdependence, and Diversity (Sargut and McGrath 2011) 

 

Uncertainty (p. 45) 

Absence of information (Karimi et al. 2001) 

An individual’s perceived inability to predict something accurately (Milliken 1987) 
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APPENDIX B. THE RESULTS OF UNITIZED DOCUMENTS 

Year Company IT context IT terms 

1997 bax To make the most of the strengths we share, and to 

encourage ongoing innovation, Baxter's Technical Council 

brings together top scientists from throughout the 

company. We operate three corporate research centers in 

the United States, Belgium and Japan. We also maintain 

vast scientific databases that are available to all our 

businesses worldwide.  

 

databases 

1997 bdx By themselves, these may appear to be relatively little 

things - and that's precisely the point. Little things add up, 

gain momentum and build into a wave that sweeps us to 

an entirely new level. To be sure, there are some big 

things that mark our passage to becoming a new company. 

For example, last year we established Becton Dickinson 

Healthcare Systems (BDHS) to serve as the focal point 

representing Becton Dickinson businesses with integrated 

health care networks and core values multi-hospital 

systems. In its first nine months, BDHS won large 

contracts with purchasers who represent about two-thirds 

of all hospital beds in the United States.  

systems 

1997 bsx We welcomed many other new teammates to Boston 

Scientific and established new area organizations in Asia 

Pacific and Latin America. We implemented our new 

global information systems on schedule and almost to 

completion, making enterprise-wide business planning a 

worldwide reality in 1998 and thereby creating new 

opportunities for increased efficiency and profitability.  

 

We operated throughout most of 1997 utilizing legacy 

information systems we inherited with our many 

acquisitions. These were cobbled together for the short 

term while we invested aggressively in a global systems 

project to supersede them. The conversion to the new 

systems, now largely complete, has occurred with 

remarkable speed and success. Our interim reliance on the 

older systems, however, dramatically confirmed the urgent 

need to replace them. They simply could not provide the 

kind of timely and accurate information needed to 

knowledgeably manage our business, and our execution 

suffered.  

 

As our investment in enterprise-wide systems winds down 

and this new technology becomes an everyday way of life 

at Boston Scientific, we expect to see significant 

systems 

legacy 

information 

systems 

systems 

conversion 

systems 

systems 

information 

systems 

technology 
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improvements in process, planning and control. Not only 

will formal planning and performance analysis become 

friendlier and more timely, the full range of activities 

which affect the supply chain will improve dramatically. 

We now have the opportunity to gain visibility worldwide 

on working capital, requirements planning and logistics. 

These are all areas where we struggled in1997 as a result 

of the geographically far-flung nature of our operations 

and the growing size and complexity of our business. 

 

 

1997 dgx Quest Informatics, which turns laboratory testing data into 

valuable information, began winning important contracts 

with major pharmaceutical firms and managed care 

organizations eager to tap into its database of diagnostic 

insights. Quest Informatics unique application of data 

mining technology was recognized in 1997 with a 

prestigious Computerworld Smithsonian Award for 

visionary use of information technology in the field of 

medicine. 

 

With 10,000 Baby Boomers turning age 50 every day, we 

foresee a steadily growing appetite for medical testing and 

information to help people participate in managing their 

own health care. New developments in both medicine and 

information technology will make it possible to provide 

health care professionals and patients with faster, more 

accurate and more sophisticated information at a time 

when demand for those services will reach unprecedented 

levels. 

technology 

information 

information 

technology 

information 

1997 hum We expanded medical management programs to help 

physicians provide better care and to help members take 

better care of themselves. Our hospital inpatient 

management system produced strong improvements in 

hospital utilization and member satisfaction. Many more 

programs are coming in 1998, including disease 

management initiatives in breast cancer, neonatal care, 

asthma, and depression.  

system 

1997 lh LabCorp has dedicated significant resources and focused 

initiatives to improve the Company's business processes 

and information systems in order to become more 

effective in our billing efforts. A plan has been 

implemented to improve the way we capture billing 

information when we receive test requests, to ensure 

accurate billing after tests are performed. This industry 

and Company problem is one which needs to be 

continually monitored and improved upon, and we will do 

so.  

information 
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1997 rci Quality Care. During 1996, the Company installed and 

began operating its quality procedures and measurement 

systems. During its first full year of operation in 1997, the 

Company made substantial improvements in patient care 

outcomes which we believe contributed to our increase in 

same store internal growth rates and are likely to make 

increasing contributions to internal growth in the future.  

systems 

1997 unh Knowledge und Information  

For years we have used our vast reserves of data and 

expertise, technology and analytical tools to serve and 

advance our health businesses. Now we are advancing 

these resources as a business, just as the age of knowledge 

is dawning. For knowledge and information concerning 

the health of Americans, the needs and trends of giving 

care, and the behavior of the most sophisticated health 

delivery market on earth, we seek to make United 

Healthcare the first image that comes to mind. What was 

an internal department two years ago will advance to 

revenues projected at more than $200 million in 1998. 

And it's just the beginning.  

 

information 

1998 bax STRATEGIES MOVING FORWARD Baxter will 

continue to focus on two overriding strategies: 

technological innovation and global expansion. More than 

37 percent of our 1998 sales came from products that were 

introduced within the last five years. Throughout our 

history, we have been the first to market a long list of 

technological breakthroughs, and we enjoy market 

leadership in most of these businesses today. In fact, more 

than 70 percent of Baxter’s total sales come from products 

with leading market positions. We will continue to 

develop a steady stream of new products, product 

enhancements, and services that improve both the quality 

and cost of health care.  

 

An aging population and the importance placed on health 

care across the globe will continue to fuel Baxter’s growth 

into the future. The Baxter name is synonymous with 

quality. The key is to continue to develop technologies 

that meet the pressing health-care needs within our areas 

of expertise, and apply them globally in ways that make 

economic sense for Baxter and the markets we serve.  

technological 

technologies 

1998 bdx ? We are developing and implementing a single platform 

to provide integrated, real-time business information 

throughout the company, as well as to provide customers 

with a single point of contact with Becton Dickinson. This 

fundamental redesign of our business systems, internally 

named "Genesis," is based on SAP software and will 

data 
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propel us to the level of "best practices" in inventory 

management, procurement, manufacturing, finance, 

human resources, and data storage and retrieval. 

 

Leading this effort is a separate project management group 

staffed by more than 100 multidisciplinary Becton 

Dickinson associates. Genesis is also a model for a new 

way of behaving, where associates work together freely in 

an open environment, exercise greater creativity, make 

fast decisions and meet aggressive timetables. The 

planning phase for Genesis was completed in February 

1998 with initial implementation set for early 1999. 

 

Do these accomplishments fit with our purpose of 

"Helping all people live healthy lives?" Absolutely ? 

because they will accelerate our ability to consistently 

develop and deliver the kinds of solutions that make a 

difference in people's lives. But what speaks most 

profoundly to our transformation is the way in which we 

are going about it. 

 

1998 dgx We made substantial progress during 1998 toward 

addressing the Year 2000 computer-programming 

problem. Although substantial work remains, we are on 

track to complete the first phase on schedule midway 

through 1999, which will leave the second half of the year 

for testing and refinements. Consequently, we fully expect 

core systems to be Year 2000-ready before the end of the 

year. Our Year 2000 work has provided the added benefit 

of accelerating efforts to standardize billing and laboratory 

systems across the country. 

 

A long-term contract with Oxford Health Plans to manage 

a network of laboratory service providers, as well as 

provide lab services, for its 1.75 million members. We 

will provide network management services using 

QuestNet, an innovative new product developed during 

the past year. 

 

We will complete preparations to ensure our information 

technology systems are Year 2000-ready. 

systems 

network 

network 

information 

technology 

systems 

1998 esrx PPS, our healthcare information services subsidiary, 

developed a new capability to identify managed care 

organization members with undiagnosed illnesses. Express 

Health LineSM, our informed decision counseling service 

featuring a call center staffed by nurses and pharmacists, 

served more than 2 million members last year. It helped 

our members make healtncare decisions that improved 

decision 

information 

systems 

technology 

technological 

network 

information 
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their quality of life, while managing costs for plan 

sponsors.  

 

Two non-PBM services, specialty distribution of 

pharmaceuticals requiring special handling and out-patient 

infusion therapy services, met additional client needs. Last 

year, these non-PBM businesses performed well, 

providing services to more than 5 million new members. 

These services also developed a better information 

systems infrastructure that will ensure better reporting and 

patient management.  

 

We introduced a new sales and marketing program in 

1998 that showcases our enhanced PBM services. This 

new program demonstrates how Express Scripts, as a 

consultative partner, applies industry-leading, clinical 

pharmacy expertise and technology to help clients manage 

the effects of rising prescription drug use and cost.  

 

Our job is to continue to generate solutions for our clients 

that help them manage the pharmacy benefit within the 

context of overall medical care. Our ability to find these 

solutions is enhanced by our technological leadership, 

which is apparent in all aspects of our business, from 

network claims adjudication to formulary management to 

practice patterns identification.  

 

The pharmacy benefit is the most-used health benefit in 

the United States. We work to provide members with 

accessible, up-to-date information about drug therapy so 

they can better manage their own healthcare. Central to 

consumer satisfaction is convenient access to prescription 

drugs, over-the-counter medicines and health products. 

Through a newly-formed subsidiary, we will launch two, 

interactive Web sites to help consumers get reliable drug 

information and make purchases more conveniently. One 

site, www.YourPharmacy.com.  will serve as a major, 

online drugstore. The other, www.DrugDigest.org will 

focus on consumer drug information and research through 

an alliance with J.D. Power and Associates, which 

specializes in consumer satisfaction research.  

 

We believe that long-term value is better promoted and 

reflected through a more comprehensive system that 

focuses on economic profit generation. Economic profit 

measures whether, and by how much, our returns exceed 

our cost of capital. The Shareholder Value Management 

system is a comprehensive approach to managing with all 

Web 

information 

site 

online 

information 

system 

system 
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measures, decisions, and rewards focused on creating 

stockholder value. Consequently, beginning in 1999, 

compensation plans for our senior management will be 

structured to provide the greatest possible incentives to 

make decisions and otherwise perform in ways that 

enhance economic profit. The compensation plans of other 

management levels will be similarly changed and the 

entire program implemented by the end of 2000 since we 

now manage more than $1 billion in invested capital.  

1998 hnt In the pages that follow you will hear directly from Steve, 

Karen and Cora. You will also hear from: Ed Munno, head 

of our Arizona division, which managed through a major 

provider crisis in 1998 with great distinction; Gary 

Velasquez, who leads our Government and Specialty 

Services operations; Bob Bruce, who is responsible for the 

transition of our Western operations; and Dale Terrell, our 

chief technology officer, who will detail our efforts on the 

Year 2000 (Y2K) project.  

technology 

1998 ocr For the past five years, the Omnicare Guidelines has 

proven a powerful tool not only in enhancing care but in 

reducing costs. The Medicaid and Medicare programs, 

managed care, residents' families and other payers have all 

benefited from significant cost savings produced by 

Omnicare's consultant pharmacists working with 

physicians to implement the recommendations of the 

Omnicare Guidelines. Today, with the advent of 

Medicare's Prospective Payment System ("PPS"), these 

cost savings are even more important to skilled nursing 

facilities as they strive to provide high-quality yet 

affordable care within the limitation of reimbursement 

under PPS. Many skilled nursing facilities, as they enter 

PPS, are recognizing significant cost savings from 

compliance with the Omnicare Guidelines, and with 

enhanced quality of care.  

 

The ability to compile and analyze data on patient 

diagnoses, drug utilization, treatment plans and specific 

costs is critical to the successful implementation of our 

disease management programs. In 1998, we continued to 

build our capabilities through the addition of Medical 

Communications Software, Inc. ("MCS") to our AccuMed 

Data Management Group, developers and marketers of 

clinical and financial software for long-term care facilities. 

MCS' software product line includes clinical assessment, 

quality assurance and case mix tools, as well as "cost-

predictive" and "cost-tracking" tools which are required to 

analyze, on a resident-specific and facility-specific basis, 

Resource Utilization Groups (RUGs). This is particularly 

System 

data 
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important as RUGs are the determinant of reimbursement 

for Medicare patients under PPS. The addition of MCS 

brings the total number of software installations in client 

facilities to more than 5,000, making Omnicare the largest 

U.S. provider of resident assessment and care-planning 

software to long-term care facilities.  

 

With the data provided by our proprietary software, 

geriatric formulary and disease management programs, 

Omnicare's more than 1,500 pharmacists can determine 

the clinical and financial effectiveness of drug therapies 

and develop recommendations for the most appropriate 

pharmaceutical treatment. At year-end 1997, we added 

new Outcomes Algorithm Technology that electronically 

screens and identifies patients at risk for certain diseases 

and assists in determining appropriate treatment protocols. 

During 1998, we began implementing this technology in 

Omnicare pharmacies and added new treatment 

algorithms, now numbering over 1,000, to expand our 

disease management capabilities. We believe this 

technology not only allows pharmacists to enhance care 

by intervening earlier, faster, more comprehensively and 

at lower cost, but also allows Omnicare to compile one of 

the most extensive databases on the nation's elderly. This 

provides the opportunity for retrospective disease and 

outcomes studies that will enable Omnicare, in partnership 

with drug manufacturers and payers, to pro-vide 

increasingly effective pharmaceutical care for the elderly.  

 

Omnicare's worldwide contract research business, now 

organized under the umbrella, Omnicare Contract 

Research ServicesSM, offers services for all stages of 

drug development, including clinical trials management, 

data management, biostatistical analysis, clinical 

pharmacology, medical and regulatory consulting and 

other drug development services for the pharmaceutical, 

biotechnology and medical device industries. Such 

services, designed to help clients accelerate products from 

discovery through development and to obtain 

commercialization more rapidly and cost-effectively, are 

provided across a broad range of therapeutic categories 

through offices in 23 countries around the world and with 

a base of nearly 1,400 employees. Revenues from the 

global CRO businesses of Omnicare are running at the 

current annualized rate of over $140 million.  

 

Then too, our large and growing base of long-term care 

facilities, now nearly 8,000, coupled with our ability to 
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electronically identify and locate patients at risk for 

certain diseases, has enabled us to form a network of 

facilities to serve as research sites for clinical trials 

requiring geriatric participants. Since entering the CRO 

business late in 1997, Omnicare has already initiated 

clinical studies involving over 4,500 elderly residents of 

client facilities. This opportunity represents considerable 

added value for long-term care facilities and their 

residents as they gain the satisfaction of helping to 

advance improvements in health care for future 

generations.  

 

As we enter 1999, skilled nursing facilities across the 

United States are facing a most challenging operating 

environment influenced by the implementation of 

Medicare's PPS. As the government attempts to limit 

payments to skilled nursing facilities through PPS, such 

facilities are seeking to lower their own costs by managing 

the utilization of services more effectively and operating 

more efficiently. Omnicare has unparalleled resources to 

assist skilled nursing facilities in accomplishing these 

objectives, such as proprietary software programs to help 

facilities identify and track costs to ensure appropriate 

reimbursement, and the Omnicare Guidelines - which 

provides equivalent or better drug therapy at lower costs 

for payers. Our pharmacy staff has also worked diligently 

to provide training and education programs to its clients to 

help broaden the understanding of this complex new 

reimbursement system. We believe that with our drug 

formulary management, cost-effective drug purchasing 

and information systems, Omnicare is well-positioned to 

meet the challenges of this new environment.  

1998 rci Functional specialists, such as attorneys, physician 

recruiting executives, MIS specialists and managed care 

experts, have been and will continue to be brought in to 

the corporate office. This means that local market 

managers are really concentrating on their businesses and 

corporate operating executives at headquarters are limiting 

themselves to managing by exception and spending most 

of their time addressing specific problems.  

MIS 

1998 unh In another sphere, Ingenix literally created itself in 1998, 

assembling the knowledge and information platform we 

now will integrate and profitably build upon. 

platform 

1999 ahg In 1999 our revenue management and information 

services teams worked as one unit to focus on our billing 

and collection abilities. The results were extraordinary: net 

DSO of 56 days or below for the entire year and bad debt 

expense at 3.7% of revenues. This is a remarkable 

collection 
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achievement considering industry net days sales 

outstanding average is in the mid-90s.  

1999 bax Generate a minimum of $500 million in operational cash 

flow after investing more than $1 billion in capital 

expenditures and research and development. We are 

working aggressively to incorporate E-business 

applications into all aspects of our business.  

 

We are expanding our web sites to link us more closely 

with patients, physicians and points of care. We are using 

the Internet to facilitate collaboration with research 

partners in product development. We are using E-business 

tools to increase the speed and efficiency with which we 

deal with customers, suppliers and other Baxter team 

members in our day-to- day operations. Using E-business 

to enhance our competitive position is one of my top 

priorities. I will keep you apprised of our progress in this 

area. 

 

E-business 

web 

Internet 

E-business 

tools 

E-business 

1999 bdx We are driving, One Company, initiatives throughout the 

enterprise, especially in manufacturing, procurement and 

account management. In May, we went, live, with the first 

implementation of Genesis, our worldwide integrated 

business information system.  

 

It would be more accurate to portray BD as a leading 

global medical technology company.? Some of the ways 

in which we are reshaping BD through technology is the 

subject of the operations review section in this Annual 

Report. It is important to point out that technology at BD 

is not “me-too technology,? that is, undifferentiated and 

uninspired. Our people, and the environment in which 

they work, are what enable us to differentiate BD 

technology and add value to the products and services we 

deliver to the marketplace. That’s why we open the special 

report with a focus on BD people and our “One Company? 

Initiatives.  

system 

technology 

technology 

technology 

technology 

technology 

1999 bsx It is important to recognize the work of the task forces 

which we discussed in last year's annual report. We are 

now beginning to realize .L. the benefits of the Supply 

Chain Task Force; work, most notably in refining the 

global information system installed in 1998 and in 

optimizing our inventory handling processes. where 

inventory levels in most areas are lower than they have 

been in several years. We are also seeing good results in 

other areas: accounts receivable are coming down, write-

offs have been reduced, capital expenditures have been 

reduced to improve cash flow, and our forecasting is 
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steadily improving.  

 

Technology is changing healthcare rapidly. The 

emergence of genomics and other molecular-based 

technologies. for example. create the promise of new 

disease-based interventions unheard of even a year ago. In 

an increasingly competitive marketplace, sustaining 

Boston Scientific's technology leadership demands a 

strong and focused research and development effort. If our 

past was driven by sales and marketing, our future will be 

driven by technology and innovation. Accordingly, we 

have introduced new programs to strengthen our 

partnership with physicians in developing new products, 

and we have integrated our internal decision-making 

processes to make innovation a highly visible and critical 

Focus throughout the organization. We now have both a 

chief scientific officer and a chief technology officer who 

report directly to Jim Tobin. 

 

The environment is changing in other ways as well. We 

continue to see the remarkable and rapidly growing forces 

of greater patient involvement in healthcare decision-

making and the convergence of markets and physician 

specialties around newly defined disease management 

processes. New technologies have the power to transform 

treatment modalities overnight. And, finally, no company 

can underestimate the extraordinary but not yet fully 

understood power and impact of the Internet. These 

factors will dramatically influence our traditional views of 

how the healthcare system can best work worldwide to 

provide more efficient and effective healthcare solutions. 

As we grow, we must also recognize the increasingly 

competitive arena in which we operate and anticipate that 

our organic growth will continue to be augmented by 

acquired growth. We are now in an era where our 

traditional views of strategic mass have been modified and 

broadened to include critical mass and sheer size as new 

attributes of Future competitive advantage.  

1999 ci As we continue to maximize the competitive advantage of 

our market strengths, we have sharpened our focus on the 

consumer. We are streamlining our business systems to 

bring more simplified, consistent processes and 

transactions into all of our customer relationships. In 

addition, we have launched a corporate wide e-commerce 

initiative to enhance customer service, help consumers 

make better-informed health care and investment 

decisions using the Internet, and increase the efficiency of 

our operations. 

Internet 
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1999 dgx The second phase of our strategy is to become a leading 

provider of medical information. Keep in mind that more 

than 70% of all health care decisions and spending are 

impacted by lab testing results - and our company, which 

performs more than 250 million tests each year, maintains 

the world's largest private database of these vital results. 

We are actively exploring ways to leverage this valuable 

asset to improve patient care through opportunities 

ranging from Internet-based health and informatics 

services to direct-to-consumer services, such as our new 

partnership with Caresoft, Inc. to provide lab results and 

testing information directly to consumers who request it 

over the Internet. Under the umbrella of Quest Diagnostics 

Ventures, we plan to significantly increase annual 

revenues in new, leading edge businesses over the next 

five years. 

 

We are excited about the opportunities in the core 

business and new growth areas. As the year ended, we 

began to plant the first seeds of our strategy to become a 

leading provider of medical information and harvest the 

value inherent in our powerful database of clinical results. 

We established relationships with several Internet 

providers and anticipate additional arrangements, which 

will allow us to further establish our brand identity and 

deliver value-added services directly to physicians, 

hospitals and consumers. 

Internet 

information 

database 

Internet 

1999 esrx Express Scripts already is well-positioned at the center of 

the pharmacy industry since it provides clinical expertise 

and information management services. We handle both 

high-transaction volumes for consumers and deliver high-

level analysis and counsel to our clients/plan sponsors. 

The Internet will enhance our capabilities and 

opportunities for adding value to all participants in the 

system - consumers, physicians, pharmacists, clients/plan 

sponsors and manufacturers.  

 

We've placed high strategic priority on enhancing this 

pivotal position as the Internet transforms the delivery of 

healthcare information and health benefits. Pharmacy 

benefits naturally are well-supported through the Internet 

because of the need for specific, complex information 

exchanges. We're focused on better connectivity and 

communications with our main constituencies for 

pharmaceutical information and products - our members, 

our clients/plan sponsors, retail pharmacists and 

physicians - with the goal of more effectively managing 

the pharmacy benefit through better communication, 
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greater efficiency and higher quality service.  

 

We will continue to develop Internet services through 

express-scripts.com, which will support our members' use 

of their pharmacy benefit, in coordination with our 

exclusive Internet pharmacy provider, PlanetRx.com, the 

premier Internet drugstore. Through the Internet, we can 

more easily and conveniently provide benefit and 

eligibility information, account history, new and refill 

orders capabilities, interactive customer service, locator 

maps showing network pharmacies in our members' areas 

and other health-related information. Our strategy extends 

well beyond prescriptions being dispensed via the Internet 

to include being a trusted source of healthcare 

information, educating our members about how to best use 

their drug benefit and interacting with our clients/plan 

sponsors, pharmacists and physicians.  

 

Consumers increasingly will turn to the Internet as both an 

information resource and a commerce conduit. 

Consequently, we believe that the mail pharmacy option 

of the pharmacy benefit also will increase. Last year, our 

mail order prescription volume grew more than 40 

percent, and we expect further increases that will allow us 

to leverage Express Scripts' and PlanetRx.com's 

fulfillment centers.  

 

In addition to our 19.9 percent ownership of 

PlanetRx.com, our economic arrangement with them 

provides cash payments in excess of $14 million annually. 

Our strategy is to invest these proceeds to further develop 

our Internet business capabilities.  

 

During 2000, we will use Internet technology to create 

opportunities for us both to connect with our members 

directly and work simultaneously with our clients/plan 

sponsors and members. As part of our Internet strategy, 

we will be "Web-enabling" our pharmacy benefit 

management services, such as eligibility management and 

reporting. Our strategy will be to create more 

sophisticated interaction opportunities with our clients' 

plan sponsors, so they can better manage the benefits their 

members are receiving.  

 

Physician connectivity is an important emerging issue in 

the healthcare industry. Physicians increasingly will be 

able to obtain information that is relevant to their patients 

at the exact time they need it through electronic, hand-
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held, physician prescribing devices. As a key intermediary 

in the management of today's pharmacy, Express Scripts 

will help shape the evolution of this new capability. We 

intend to draw heavily on our information technology 

expertise in adverse drug interaction reporting and the 

patient benefit coverage information that physicians 

require. We also will help support physician usage by 

making that important information available when they 

need it.  

 

Physician connectivity will place physicians in a better 

position to make optimal prescription drug choices and to 

eliminate handwritten prescriptions, which will reduce the 

risk of pharmacy misfills that can result from 

misinterpretation. We believe that better and more timely 

information supplied to doctors will mean more effective 

Use of healthcare dollars.  

 

These are just a few examples of how Express Scripts' 

organizing role enhances our growth opportunity in the 

industry. The expansion of our Canadian operation, which 

is Canada's second largest pharmacy benefit manager, also 

will play a role in our growth. In addition, we have 

restructured Practice Patterns Science to leverage our 

expertise with pharmaceutical manufacturers and 

clients/plan sponsors to more effectively analyze and 

manage pharmaceutical use. Express Scripts Specialty 

Distribution Services subsidiary has grown by providing 

complex management services for pharmaceuticals that 

require special handling.  

 

Enhancing economic profit is becoming a key 

management metric for our company. Economic profit is 

our adjusted after-tax net operating profit less the cost of 

capital. It measures whether, and by how much, our 

returns exceed our cost of capital. The Shareholder Value 

Management System, which rewards managers for the 

generation of economic profit, offers a framework for 

allocating resources and capital to maximize economic 

profit, with the goal of creating stockholder value.  

 

Our stockholders are well aware that Express Scripts' 

market price declined significantly in late 1999 and early 

2000, despite our outstanding performance, including a 55 

percent increase in economic profit. Although we believe 

that industry and trading dynamics outside our control 

seem to be factors in the decline, we're stepping up our 

effort to educate the market and communicate with 
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investors who recognize our proven operating track record 

and value our strong fundamentals. In addition, we  have 

reinvigorated our stock repurchase program to take 

advantage of the recent low market value of our stock. But 

more importantly, Express Scripts will aggressively 

capitalize on opportunities presented by the Internet and 

our independence from pharmaceutical manufacturer 

ownership to achieve better results for our clients and their 

members. As we execute our plans, we believe the market 

will reward our efforts. 

 

Our outlook is very positive for continued growth in 

earnings per share consistent with our more than 30 

percent historical pro forma growth trend. We're seeing 

exceptional demand for existing services, including 

conversion to Express Scripts' pharmacy network 

contracts, the use of advanced formulary management 

services and the addition of clinical management 

programs. For the first time in 1999, our mail pharmacy 

service volumes are producing higher profit per claim due 

to economies of scale. Our strategic focus on building 

critical mass through acquisitions and top-line volume 

growth has positioned us for an exceptional opportunity in 

the years ahead to increase profitability inside this larger 

base of business through an improved cost structure and 

cross-selling. During 2000, we also will focus on 

executing the plans that we have developed during the last 

year to manage the gradual transition of the UHG contract.  

 

 

 

1999 hnt The future in health care will belong to those companies 

who are the most innovative in addressing growing 

consumer needs. This will include more open and 

expanded products, enhanced service and improved 

administrative efficiency. We see technology as a key tool 

in improving our basic business model so that our health 

plans are thought of as gateways to care, not gatekeepers 

of care.  

tool 

1999 hum The Office of the Chairman immediately created an 

organizational structure in which accountability for results 

was paramount. Humana's senior leadership then 

developed a new vision, purpose and value proposition for 

the company, which is discussed in detail in the essay that 

follows this letter. At the same time, the company began 

shoring up its core business and disposing of its non-core 

assets, thereby improving the balance sheet and freeing 

cash to pay down debt and invest in Internet technology.  

technology 

electronic 

information 
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 In the essay, we outline how the company is poised to 

take maximum advantage of the electronic business 

revolution, leading to lower administrative costs and 

easier access to information for our members, customers, 

physicians and agents. As a sophisticated facilitator of 

access to quality medical care, Humana will play an 

increasingly vital role in empowering our members to take 

charge of their own health. By so doing, we are committed 

to becoming the most trusted name in health solutions 

1999 lh The past 12 months have been a terrific time for our 

Company. Our role in health care is more vital than ever. 

Our technological capabilities and the benefits they bring 

to patients often amaze even us. Our customer 

relationships are strong and many. Our operating and 

financial performance is the best in years. In short, 

LabCorp is in a great position and the potential exists to 

take every aspect of our Company to an even higher level.  

 

Connectivity with our customers - the test ordering and 

result receiving part of our job - is a critical element of 

this enhanced service. Through internal software, such as 

our LabCorp Communication Manager program, and 

through external alliances, such as agreements with 

Healtheon/WebMD, AHT Corporation, ProxyMed, and 

numerous e-commerce health care companies, our 

customers can access state-of-the-art information 

networks that make data exchanges faster and more 

convenient than ever before. In the process, we will all 

realize improved operating efficiencies.  

 

The opportunities that esoteric testing affords our 

Company and all patients are truly amazing. Advanced 

testing technologies are providing an unprecedented level 

of intelligence about disease states - intelligence that is 

leading to improved therapeutics and better treatments 

than ever thought possible.  

technological 

Connectivity 

software 

Communicati

on 

e-commerce 

information 

networks 

data 

technologies 

intelligence 

intelligence 

1999 ocr We then see the potential to leverage this business through 

expansion of the services we offer and extension of such 

services to broader geriatric markets. Omnicare 

commands a strong presence in a market with tremendous 

opportunity. While efficient drug delivery systems are 

required in our industry, we believe it is the proprietary 

data, information and clinical skill sets we have developed 

that set us apart from others in the industry and place us 

ahead of the curve in positioning Omnicare for future 

growth. Our business is no longer limited to the 

distribution of prescription drugs to long-term care 

information 
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facilities. Today, we increasingly provide value-added 

services to consumers, payors and pharmaceutical 

manufacturers throughout the geriatric healthcare industry. 

As we look at our strengths, we see our:  

 

• Proprietary formulary management programs attracting 

new business and helping reduce costs for patients, payors 

and Omnicare;  

 

• New health management programs generating positive 

health outcomes while adding to our growth;  

 

• On-site dialysis program for residents of skilled nursing 

facilities, introduced in 1999, gaining momentum; and  

 

• clinical and data capture capabilities and outcomes 

algorithm technology making it possible not only to 

analyze the outcomes of drug therapy but to perform 

clinical interventions to improve healthcare for the 

geriatric population.  

 

1999 unh We are committed to being the best at forming and 

operating orderly, efficient markets for the exchange of 

high quality health and well-being services. This is 

possible because of UnitedHealth Group's proven 

competencies in network creation and coordination, 

sophisticated and complex large-scale transaction 

processing, and data and knowledge analysis and 

application. These are three core competencies we can 

apply to improve virtually any market within the vast 

health and well-being landscape.  

These competencies transcend organizational boundaries 

and create building blocks for our current businesses and 

future ventures.  

 

Similar advances were brought forth in other businesses ? 

all consistently focused on delivering tangible value to 

better-defined customer segments. Uniprise emerged as a 

preeminent coordinator of health care services to large, 

multi-site employers and other organizations in need of 

technology and unique transactional solutions to complex 

health care service needs. And Ovations translated its 

administrative efficiencies and creative product designs 

for the AARP Medicare Supplement program into bottom 

line value for AARP members? Specifically, the lowest 

premium rate increases in a decade. This in turn translated 

into stronger customer retention for AARP.  

application 

technology 

2000 ahg Corporate support comes from a multidisciplinary staff Information 
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function designed to serve our field level sales and 

operational needs.  It provides innovation, internal control 

and impetus to assist our field employees in achieving 

their plans.  It comprises Logistics, Information Services, 

Revenue Management, Human Resources, Finance, 

Legal/Compliance, Contract Services, Clinical Services, 

and Physician Relations.  Much of the hard work 

contributed by these disciplines is neither visible nor 

measurable, but without it our company could not 

function. 

2000 bax We also will continue to increase shareholder value by 

focusing on talent management, allowing us to attract, 

retain and develop the best talent in all functional areas; 

innovation, enabling us to develop new and better 

products and services that will contribute to the 

accelerated growth of the company; E-business, giving us 

the ability to significantly increase productivity and get 

closer to our customers, business partners and patients; 

and speed in decision-making, reducing bureaucracy and 

making us more agile in understanding and meeting 

customer and patient needs.  

E-business 

2000 bdx The business is especially well-positioned to benefit from 

its ability to deliver integrated research systems that 

include instruments, assays, software, consumables and 

services.  

Turning to Genesis, our business process reengineering 

initiative, we have now gone, live, in five of our large 

North American manufacturing facilities and parts of 

Canada. Our focus now is on procurement, manufacturing, 

shipping and customer- facing applications.  

Genesis is essential to a lean supply chain, low inventory 

and back-orders, and very high service levels. The 

customer relationship side of Genesis puts us much closer 

to our markets and provides us with valuable insights into 

how our products are used. Genesis is also a resource for 

implementing our e-business strategy. Anchoring our e-

business approach is membership in the Global Healthcare 

Exchange, which includes leading medical device 

companies, such as GE Medical Systems, Abbott 

Laboratories, Johnson & Johnson and others. Together, we 

are creating an e-business exchange offering customers a 

single point for accessing our full product array and 

making quicker, more efficient purchasing decisions. 

 In terms of organizational learning and development, 

during the past year we launched BD University as a 

resource to develop leadership talent throughout the 

company. We also continued to engage BD associates in 

process improvements, and we substantially strengthened 

resource 
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BD’s overall management skills and capabilities.  

 

2000 bsx Boston Scientific is committed to driving growth through 

harnessing technological innovation both in the near and 

long term. Our approach includes a mixture of tactical and 

strategic initiatives designed to provide sustainable growth 

through focusing on and delivering the products currently 

in our pipeline as well as strengthening our product 

development processes and tools. In addition, we are 

committed to building a strong foundation of key 

scientific competencies that underpin our products and 

technologies. 

technologies 

2000 ci Technology and E-Commerce 

 Our company  wide technology and e-commerce 

initiatives are key elements in CIGNA’s continued 

progress. This year alone, we made substantial 

investments in technology development. We are making 

significant strides in transforming our systems 

infrastructure and business processes, applying best 

practices across all our operations. As these enhancements 

become fully realized, we will see marked improvement in 

our responsiveness and efficiency in meeting customer 

needs. 

 In addition, our e-commerce initiative took a significant 

step forward this year with the re-launch of our 

CIGNA.com Web site, which will provide a single point 

of access to our entire portfolio of employee benefits 

products and services. We look at the potential of the 

Internet as a means to strengthen our relationships with 

consumers and their employers. 

 

 As we move ahead, it is our goal to aggressively add 

value to employers and their employees through 

innovative benefits solutions that leverage the strengths of 

our health care, group insurance and retirement 

businesses. We are actively pursuing product and service 

integration from the consumer’s point of view. And 

throughout each of our businesses, we are making 

substantial investments in technology that will continue to 

significantly improve customer service and our company’s 

productivity. 

   We are confident that our employee benefits strategy 

and competitive advantages solidly position  

Internet 

technology 

2000 dgx We see substantial opportunities in our diagnostic testing 

business, which is growing after a decade of stagnation. 

Favorable demographic trends strongly support continued 

expansion. At the same time, the genomics revolution is 

changing medicine, starting with new diagnostic and 

information 
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predictive lab tests. We are partnering with 

pharmaceutical and biotechnology companies to develop 

new diagnostics and therapeutics. The rise of consumer 

awareness in health care is creating new opportunities as 

educated baby boomers take more responsibility for 

directly managing their own health. They want to order 

tests and receive relevant information about their own 

health, and are willing to pay for it directly. We are poised 

to extend our leadership position into these important new 

growth segments. 

 

For example, we provide a statistical analysis of 

individual laboratory test results to physicians treating 

patients infected with HIV. This analysis predicts the 

response to different antiretroviral treatment regimens. 

Additionally, our informatics capabilities allow us to help 

practitioners unearth patterns of care, risk profiles and 

other information to help improve patient health. Getting 

better information to health care providers is what it's all 

about - combining key bits of information from various 

sources and making them more readily available through 

secure information technology. The convergence of 

laboratory science and information technology makes 

better insights possible. 

information 

technology 

information 

technology 

2000 esrx we have a strategy in place to continue strong earnings 

growth, In addition to the inherent growth driven by the 

increase in pharmaceutical spending, we're targeting 

continued new membership growth. As we add new 

members, we have even greater opportunity to cross-sell 

additional services and thereby increase our revenue and 

profits. The acquisitions and integration of ValueRx and 

DPS added not only scale, but opened the door to greater 

member profitability through cross-selling and greater 

productivity through economies of scale and operating 

synergies. Furthermore, the Internet and other 

technologies represent a tremendous opportunity to 

increase member satisfaction and reduce our costs.  

 

Looking ahead, we see four critical elements that will 

create opportunity for Express Scripts and everyone we 

serve. These elements are technology leadership, Internet 

and e-business initiatives, international opportunities, and 

the legislative landscape.  

 

Technology leadership: The PBM industry has been at the 

forefront of information technology in healthcare. From 

our infancy, pharmacy has driven the development of 

electronic data interchange, and today Express Scripts 
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handles about 300 million paperless transactions. By 

2002, we will expand to the ANSI 5.0 standard, which 

will greatly enhance the amounts and types of information 

that can be shared electronically with our network 

pharmacies. We are taking the necessary steps to comply 

with new regulations governing healthcare benefit access 

and patient privacy.  

 

Internet and e-business initiatives: We will also enhance 

our value proposition as we connect Express Scripts, the 

pharmacy and prescribing physicians through electronic 

prescribing. We have formed a joint venture, RxHub LLC, 

with other leading PBMs that will develop a standardized 

electronic exchange, which will enable physicians who 

use electronic prescribing technology to link to 

pharmacies, PBMs and health plans. Our goal is to 

enhance safety, compliance, cost-savings and member 

satisfaction by making the member's formulary, health 

history, drug interaction and other clinical information 

available to the physician at the point of care.  

 

Using the Internet as a communications vehicle, we are 

increasing our connectivity not only to physicians but also 

to our plan sponsors and members. Consumers are taking 

an increasingly active role in how their health benefits are 

designed and used. An example of an innovation targeted 

toward members is the introduction of Express Choice, 

Express Scripts' online prescription drug benefit planner. 

Express Choice lets our members see how each benefit 

plan option suits their needs, based on their actual 

prescription drug history, and using "what if" scenarios 

comparing mail service, generic drug usage and other 

variables.  

 

This is just one of numerous ways we are using the 

Internet to empower consumers with information and 

interactive decision making opportunities. As the health 

benefits industry evolves through government-funded 

drug benefits, new health plan financing mechanisms such 

as defined contribution plans and other developments, 

Express Scripts will continue to provide consumers and 

plan sponsors with tools such as these to make the system 

simpler, more transparent and more accountable.  
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2000 hnt The New Ventures Group was established in late 1999 to 

develop new processes utilizing technological 

enhancements such as the Internet. For example, in the 

Northeast we have signed up more than 3,500 physicians 
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technology-

based 



122 

 

to our connectivity project that uses the Internet to speed 

administrative functions and reduce administrative 

burdens for doctors’  offices.  

The Group developed and introduced in California, 

Questium (www.Questium.com), a consumer Web site 

that allows members to be more actively involved in the 

design and management of their health benefits. It’s 

proving to be very popular with our members and we'll be 

rolling it out to our other health plans and to our 

TRICARE members throughout 2001.  

 

Getting to the point where we could focus on growth was 

the goal of our turnaround. While we are pleased with this 

achievement, we still have the challenges of consistent, 

profitable growth coupled with improved technology-

based operating efficiencies ahead of us ? challenges we 

are all confident we can meet ? just as we met the 

challenges of the turnaround.  

2000 hum It is this smaller but stronger membership base on which 

we will build in 2001, not only through growth in our core 

markets and products, but through innovative new 

products and streamlined customer service made possible 

by our technology investments.  

 

In our industry, consumer focus and true innovation 

represent unoccupied space. Consumers and employers 

are frustrated with the complexity and restrictions of 

traditional managed care and are demanding new 

approaches. In the pages that follow, we have highlighted 

the imperatives we are implementing to help meet the 

needs and desires of employers and their employees for 

fast, Internet-enabled access to a broad spectrum of 

consumer-centric health benefits.  

 

technology 
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2000 ocr By the end of 2000, Omnicare had reduced its number of 

pharmacy facilities by 29%, or 55 facilities, from 189 at 

the commencement of this initiative, to 134 today. In 

addition, four CRO and software locations were closed, as 

planned. With productivity programs now implemented in 

virtually all of our operating units, our workforce has been 

reduced by 16%. 

 

In 2000, Omnicare also refocused on and expanded its 

health management programs. By combining data from 

the Omnicare Guidelines®, resident care plans and 

Omnicare’s proprietary Outcomes Algorithm Technology, 

which uses over 3,000 treatment algorithms to 

electronically screen and identify patients at risk for a 
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given disease state, our health management programs 

target some of the most prevalent diseases of aging.  

 

In May 2000, Omnicare Senior Health Outcomes®  was 

chosen to act as a pharmaceutical case manager for certain 

of the retiree benefit plans of Verizon Communications 

(formerly GTE Corporation), a Fortune 10 company and 

one of America’s largest telecommunications enterprises. 

This program involves medical information analysis along 

with employing the Omnicare Guidelines®, Outcomes 

Algorithm Technology and our proprietary clinical data 

and expertise to make recommendations to improve the 

effectiveness of drug therapy in seniors, including 

eliminating drugs unacceptable for use among seniors and 

identifying potentially under-diagnosed and under-treated 

conditions. The goal is to enhance the care of these 

retirees while lowering Verizon’s overall healthcare costs. 

A recognized leader in corporate healthcare management, 

Verizon chose Omnicare because of its unique expertise 

and experience in geriatric pharmaceutical management.  

 

Omnicare continues to grow its proprietary Outcomes 

Algorithm Technology by developing diagnosis-related 

clinical algorithms, which are used to automate 

identification of disease risk and speed intervention to 

improve health outcomes and quality of life of the 

residents we serve. Through both the unique data capture 

and analytical capability of its Outcomes Algorithm 

Technology and the wealth of data provided through its 

proprietary Accu-Med® clinical care planning software, 

Omnicare is building a vast and growing database on the 

geriatric population. Already comprising millions of clean 

data sets that fully respect individual patient 

confidentiality, Omnicare’s data warehouse is able to offer 

very robust clinical and demographic data, which is 

longitudinal in nature. Beginning in 2000, Omnicare 

recognized the value of such data in studying the 

outcomes of drug therapy for pharmaceutical 

manufacturers and payors and began offering data-mining 

capabilities to such potential clients. Already, we have 

initiated major sponsored studies such as the development 

of a predictive model for falls and fractures, evaluation of 

heart failure treatment with and without an Angiotensin 

Converting Enzyme (ACE) inhibitor and a comparison of 

outcomes between two atypical antipsychotics. We 

believe the value of such outcomes data will be 

increasingly recognized as pharmaceutical manufacturers 

target their development of drugs toward the diseases of 
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the aging. 

 

Our efforts to leverage our clinical expertise, the 

knowledge and data we possess on the geriatric population 

and our strong relationships with drug manufacturers, led 

us to the contract research business in 1998. Today 

Omnicare Clinical Research is one of the world's leading 

CROs. We operate in 23 countries with over 1,100 

employees, delivering critical clinical trial management 

and data analysis to pharmaceutical manufacturers, 

biotechnology companies and payers. 

2000 unh Ingenix generated $375 million in revenues in 2000, a 45 

percent increase, by providing knowledge and information 

tools to help physicians and care providers, health 

insurers, other health organizations, and pharmaceutical 

and medical device manufacturers improve research and 

performance on behalf of those they serve.  

We must build upon past successes. So even as we 

continue to strengthen our overall performance, we also 

continue to critically assess the health care system, the 

needs of those who use it or are part of it, and our own 

contribution to advancing this important social 

marketplace. 

 

Adding to the challenge, the use of health care services is 

rising dramatically, and we expect the landscape will 

become increasingly complex. The increasing burden of 

chronic disease in an aging population with higher health 

expectations is resulting in greater complexity and higher 

costs. Demand is expanding as consumers are empowered 

to take greater control over their health decisions, just as 

they are overwhelmed with information and commercial 

influence from the media, the Internet and direct-to-

consumer advertising. Expanding scientific knowledge 

such as that associated with the human genome, new 

medical technology, and new pharmaceutical and device 

technology, offers exciting opportunities to improve 

health, but also poses challenges for cost-effectiveness and 

appropriate application. And as always, we need to 

continue to be vigilant about both the under-use of 

necessary and appropriate health care interventions, as 

well as the equally concerning use of unnecessary or 

clinically improper interventions.  

 

With core competencies in organizing care providers and 

resources into better-functioning health networks and 

systems, using databases, analyses and the resulting 

clinical intelligence to inform participants in health care, 

system 

information 

Internet 

technology 

technology 

application 

networks 

systems 

databases 

intelligence 

technology 

system 

technologies 

information 

technology 

online 

data 

technology 

information 

Internet 

tool 

information 

technology 

technology 

technological 

tools 

databases 

system 

information 

telephone 

information 

information 

technology 



125 

 

and developing and using technology to improve quality 

and lower costs of administrative functions, UnitedHealth 

Group is well positioned to add value to the marketplace. 

But it is our fundamental values?which span market 

segments and guide our strategic thinking?that truly fuel 

our continued success.  

 

Americans, UnitedHealth Group can access the best 

resources at the best prices?making care more affordable 

for the consumer and fair to the care-giving community.  

We believe in simplifying the health care experience and 

have made significant and sustained investments to do just 

that. We have adopted streamlined, more consistent 

processes and designed simpler, more understandable 

products and services, and we are using advanced system 

technologies to automate and speed health care 

interactions, simplify administrative functions, advance 

information and lower costs. Uniprise is realizing record 

growth and client satisfaction with technology solutions 

such as EmployerLink Net, which gives employers and 

consultants instant, online, real-time access to add, update 

or verify health benefits and data. EverCare, an Ovations 

business that serves approximately 19,000 frail, elderly 

people living in nursing homes, is introducing technology 

called EverLink to make patients' clinical information 

readily available to the nurse practitioners and physicians 

caring for them. And the Internet has become a major tool 

to serve customers and partners. Myuhc.com, for example, 

gives individual customers access to information on 

thousands of health topics and enables them to access 

services, such as requesting ID cards, viewing the status of 

claims, searching for a physician and, depending on their 

coverage, renewing prescriptions.  

 

Over the past two years, UnitedHealth Group has invested 

more than $400 million in technology research, 

development and deployment. This ongoing investment in 

technology, initiated years ago and now accelerating, has 

provided significant service enhancements to our 

customers and major productivity gains for our company. 

Today, we have the most advanced technological tools 

and the most complete, clinically oriented databases in all 

of health care services. Our approach is helping physicians 

focus on care and consumers focus on their health, not on 

the health care system.  

We have an uncompromising belief in safe and fact-based 

medicine. Indeed, our Ingenix business segment is 

devoted to gathering and sharing knowledge and 
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information that will advance health care quality and 

delivery. Across all of our businesses, we strive to 

advance care appropriateness, best practices and patient 

safety based on fact and scientific evidence. This principle 

even carries over to the UnitedHealth Foundation, which 

distributed more than 1 million copies of the book Clinical 

Evidence in 2000. Published by the British Medical 

Journal, this highly regarded reference guide of 

evidencebased clinical health care generated an 

overwhelmingly positive response from the more than 

400,000 doctors and 80,000 nurses who received it.  

 

Above all, we believe in helping people by facilitating 

care. Through Care Coordinations, possibly the most 

acclaimed change to come to health care services in the 

past decade, UnitedHealthcare channels resources to 

people who will benefit most from coordinating 

fragmented care delivery resources. As part of Care 

Coordination, we dismantled pre-authorization processes 

and infrastructure in 1999 and redirected those resources 

into improving decision-making, facilitating care delivery 

and advancing health outcomes through physician and 

patient outreach. As a result, in 2000 we placed more than 

250,000 telephone calls to individuals with serious health 

care needs, helping them and their families to access, 

coordinate, manage and efficiently and effectively obtain 

the care they needed. Patients, families, physicians, 

employers, regulators, legislators and other interested 

parties have responded very positively.                               

 

Commitment to improved access, real choice, 

simplification, information and care facilitation, together 

with underlying competencies in organizing health assets, 

clinical information capabilities and applying technology, 

have propelled our success to date. More important, they 

will enable UnitedHealth Group to continue to grow, 

progress and innovate, regardless of how or when the 

market evolves and changes. 

 

 

2001 ahg In 2001, Apria served over 1.2 million patients in all 50 

states, and further expanded its service to both 

government and managed care payers. Apria's sales force 

continues to solidify relationships with physicians, 

hospital discharge planners and case managers by 

demonstrating improved patient care and overall service. 

In 2002, modifications to incentive programs will continue 

to drive this focus. The company will also strive to expand 
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its referral base with America's largest managed care 

plans, capitalizing on the company's standardized 

operations, sophisticated information systems, Web-based 

capabilities and contracting expertise. Acquisitions 

completed in 2001 continue to support our growth strategy 

and expand our geographic reach. We are proud of our 

ability to integrate these high-quality providers into the 

Apria family and continue the tradition of providing 

homecare with a local focus in urban and rural markets 

alike. 

 

In 2001 the company launched a more comprehensive 

website, rich with healthcare educational content, disease 

and drug databases, and an e-commerce portal. While still 

in the early stages, the site is receiving a record number of 

unique visitors each month. In 2002, we will continue to 

explore ways to use the site to capitalize on emerging 

technologies to streamline communications between Apria 

and our customers. 

2001 bax I believe that the goal of being a Best Citizen includes a 

responsibility to take a position on key issues that make a 

difference in society. Health care is one issue in which 

others look to Baxter for leadership. Therefore, we must 

be willing to state what we believe as a company on health 

care-related issues. For example, Baxter has developed a 

very clear bioethics policy that spells out the principles 

and processes that govern our research-and-development 

efforts in biotechnology. This policy, along with other 

elements of our Best Citizen activities, are included in our 

annual Sustainability Report, which is available on the 

Internet at www.baxter.com/sustainability/index.html. 

html 

2001 bdx Two key initiatives supporting our process improvements 

are, Genesis,  and our Six Sigma quality program. Genesis 

is our name for the enterprise resource planning program 

that is integral to our reengineered processes. During 

fiscal 2001, we completed the global design for each stage 

of the program and we are implementing a series of, go-

live, events around the world during fiscal 2002. Our Six 

Sigma quality program recently completed its first full 

year. Through fiscal 2001, we have trained more than 100 

Six Sigma Black Belts and we are promoting an active 

Green Belt training program. 

 

We also have streamlined our executive compensation 

plans with a particular focus on incentives and stock 

options tied to performance. In addition, we are using new 

management tools for assessing employee performance 

and development needs; promoting closer 

resource 

tools 
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communications among senior managers throughout the 

company; and proactively working toward greater 

workforce diversity.  

2001 ci  In January 2002 we had 3.5 million health care members 

on new service and technology platforms. In general, the 

initial customer experience has been positive, and key 

service metrics are improving. While we still have work to 

do with respect to completing this critical initiative, we are 

pleased with the progress to date.  

 

In CIGNA HealthCare, we are equipping members with 

tools and programs to better manage their health needs 

and chronic illnesses: a 24-hour health information line, 

Internet-based medical information and self-service, mail 

order pharmacy services and access to alternative 

medicine providers. We are also providing employers with 

more flexible plan designs and more product options, 

including a new open-access HMO product introduced in 

mid-2001 and a new health savings account product. 

Indeed, our broad product portfolio and flexible funding 

options continue to differentiate CIGNA HealthCare from 

much of the competition.  

 

The Internet has also proved to be a useful device in 

helping retirement plan participants educate themselves, 

get answers to financial questions, perform transactions 

and gain immediate online access to their retirement plans 

and brokerage accounts. In fact, CIGNA Retirement & 

Investment Services was recognized by InfoWorld as one 

of the top 100 organizations exemplifying innovative 

technology on the basis of CIGNA’s AnswerNet site for 

plan participants.  
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2001 dgx Improving The Health Of Patients 

The underlying fundamentals of our industry are strong. 

The population is aging and growing, yielding steady 

increases in demand for diagnostic testing. New 

technologies, from genomics to the Internet, enable the 

creation of new services that healthcare professionals can 

use to improve patient care. At a time of rising healthcare 

costs, diagnostic testing offers a tremendous "value" - 

impacting more than 70% of healthcare decisions while 

representing only about 4% of U.S. healthcare spending. 

Internet 

2001 esrx Our senior management team members have backgrounds 

in pharmacy, healthcare management, technology and 

social services. From the outset, we realized the need to 

meet the needs of multiple constituencies. Resolving 

technology 
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competing needs is not merely desirable - it's necessary to 

successfully execute our business plan. 

 

BEST PRACTICES? rewarding innovation. Many 

qualities flow from our heritage and status as an 

independent PBM, including our dedication to best 

practices. For example, we strive for excellence and the 

pursuit of best practices as we acquire and integrate new 

companies. The integration of system platforms, sales 

strategies, clinical and formulary programs, and our 

culture reflects the best of our companies. 

 

From the beginning, we recognized that information 

technology and automation would support every business 

process in our organization. Each year, we invest in 

technology to enhance accuracy and productivity, and to 

enable us to make the drug benefit more accessible and 

convenient for plan sponsors and their members. 

 

Investing in our mail pharmacies has been - and will 

continue to be - a key driver of our growth and 

profitability. Our ability to grow from 700,000 mail 

prescriptions in 1992 to more than 20 million in 2001 is a 

direct result of deploying technology throughout our mail 

facilities. These investments will continue to improve 

efficiencies throughout our mail  operations and favorably 

position Express Scripts for the future.  

 

With our members' health and privacy as our foremost 

priorities, mailed prescriptions offer clients and members 

higher cost savings through better formulary compliance, 

and greater use of equivalent generic drugs, with their 

physicians' approval. Furthermore, our mail operations 

should be positively impacted by these interrelated 

dynamics: growing use of drugs to treat chronic conditions 

among an aging population; increasing availability of 

generic drugs; greater demand for cost savings and 

convenience; and more member acceptance of ordering 

prescription drugs through the mail or Internet. 

 

OPENNESS - to doing things better. The Express Way 

initiatives also support openness and accountability in the 

development of our formularies, the list of prescription 

drugs that each health plan sponsor prefers its members to 

use. As consultants, we make formulary 

recommendations, but each client makes the final 

decisions that determine which drugs will be included on 

its plan's formulary. 

technology 

technology 

mail 

mail 

technology 

mail 

mail 

mailed 

mail 

mail 

Internet 

information 

Web 

site 

TECHNOLO

GY 

Web-

enabling 

technology 

prescribing 

electronic 

prescribing 

electronic 

information 



130 

 

 

Our formularies include clinically sound and cost-

effective drug therapies, as determined by a panel of 

independent physicians and pharmacists. Only when a 

drug is proven safe and effective does it move to the cost-

evaluation phase. The committee responsible for 

establishing and maintaining the formulary doesn't have 

access to information regarding manufacturer-negotiated 

prices - the committee's decisions are based on the 

product's clinical efficacy. We invite objective scrutiny of 

our process, and post our committee's proceedings and 

decisions on our corporate Web site. 

 

TECHNOLOGY WILL DRIVE CONTINUING GAINS 

IN PRODUCTIVITY 

Technology has been crucial to leveraging our scale, 

improving our service capabilities and creating cost 

efficiencies. By Web-enabling many core business 

functions, we have increased our responsiveness to 

members, plan sponsors, pharmacists and physicians, 

while significantly lowering overhead costs. 

 

On a longer-term basis, we anticipate many benefits from 

using technology to connect Express Scripts, pharmacies 

and prescribing physicians through electronic prescribing. 

RxHub, LLC, a joint venture we formed in 2001 with 

other leading PBMs, is developing a standard electronic 

exchange, which will enable physicians to access 

members' formulary, health history, drug interaction and 

other clinical information at the point of care. The goal is 

to enhance safety, compliance, cost-savings and member 

satisfaction. 

 

2001 hnt    It would be difficult in writing of 2001 to ignore the 

impact of September 11th on this company and on our 

country. Two items stand out for Health Net. First, our 

behavioral health care subsidiary pioneered an innovative 

Web site called Questium. It has many potential uses, but 

its ability to allow members and others to deal with the 

emotional aftermath of the tragedies last fall was 

gratifying to everyone connected with this company. We 

were especially proud that we were able to offer Questium 

to our own members and to members of other health plans 

in the days and weeks after September 11th. This 

emphasized for us that technology can indeed help people 

in many ways and is a very positive sign for the future 

integration of information technology and health care. 

technology 

2001 hum As profitable administrative services only (ASO) technology 
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membership grew last year ? particularly with the 

acquisition of TRICARE Regions 2 and 5 and the 

inauguration of the TRICARE for Life expanded benefits 

program for older military retirees ? the resultant shift in 

business mix accounted for a portion of the increase. 

Planned, robust spending on our industry-leading 

technology infrastructure also contributed to the rise; 

ultimately those investments are expected to substantially 

lower the cost of serving our members. 

2001 mdt While new growth platforms were being added, significant 

effort was devoted to improving operating efficiency and 

productivity throughout Medtronic. Over the last three 

years, existing manufacturing and R&D facilities have 

been rationalized and consolidated, newly acquired 

entities have been integrated, information and 

communication systems have been upgraded, and 

increased emphasis has been placed on asset management 

and tax planning. These efforts continue and we believe 

that there is additional opportunity to enhance operating 

performance and reallocate more resources to activities 

that support growth and improve customer service.  

 

The chronic diseases and therapy options discussed above 

represent only a portion of Medtronic's current initiatives. 

We continue to explore the application of new advances in 

biotechnology and information technology to enhance our 

traditional medical device expertise. As in the past, 

extensive internal R&D activities will be augmented by 

the selective acquisition of external technology, products 

and intellectual property.  
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2001 ocr A Strategy for Future Growth 

Through the years, we've been aggressive in our growth 

strategy, but conservative in managing our financial 

position. We've come out of the past two years healthier 

and well-positioned for continued growth in the future. 

 

Our strategy for growing our business is centered on three 

business platforms: distribution, clinical services and 

information. By continuing to grow our core 

pharmaceutical distribution business and then leveraging 

that business through the development and expansion of 

clinical and information services, we can create significant 

value for patients, payers, clients and partners. Our focus 

on improving the health of the senior population can bring 

numerous opportunities to grow our business and create 

long-term health for Omnicare and its shareholders. On 

the pages that follow, we have detailed our value creation 

strategy. We hope you will see our value proposition: 

information 
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Omnicare is much more than an efficient distributor of 

drugs; it is also a uniquely clinical company providing 

geriatric pharmaceutical care and information services. 

 

2001 unh We took major steps forward in Internet services, 

operational advancements to simplify services, and core 

system modernization to enhance current performance and 

future flexibility. 

 

SECOND, the administrative components of health care 

services need across-the-board simplification and 

standardization. Some of the core processes in the industry 

scream out for uniformity and interconnectivity. The 

current fragmentation in health care¡¯s administrative 

infrastructure ? and the associated waste and inefficiency ? 

is simply unacceptable in this day of advanced 

technology.  

 

Participants in the health care arena, including companies 

such as our own, must step forward and jointly align basic 

data requirements, processes and guidelines. Tools and 

approaches that facilitate efficiency, accuracy and lower 

costs ? such as the use of the Internet for communication 

and data flow ? must be actively promoted and adopted. 

This means dislocation of some established but inefficient 

prior practices and venues, which is entirely appropriate 

given the issues and opportunity.  

 

In this endeavor, government regulation must be prudent 

and applied carefully. Far too frequently we stifle efforts 

such as these with over-burdensome regulation, which in 

turn adds incremental costs and process complexity. But 

done properly, the rewards can be meaningful and rapid. 

This has been well demonstrated with UnitedHealth 

Group's deployment of free Internet portals that establish 

links with physicians, employers and individual 

consumers. In these cases, we have been at the forefront of 

best practices, and our efforts give a clear view of the 

gains to be made on behalf of all constituents. Yet, we 

have only scratched the surface in this area. 

 

In addition, we have experienced a significant and 

dramatic increase in use of the Internet as part of our 

business efforts to support enhanced integration of 

clinically relevant knowledge into medical practice, and 

provide physicians with feedback on their actual clinical 

practices compared against evidence-based standards.  
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FOURTH, health consumers must receive better 

information and decision support tools as they participate, 

along with their physicians, in making health care 

decisions. The explosion in consumer information sources, 

combined with the Internet, provides both important 

opportunities and some risks. Information can enhance 

individual decision-making and help bridge gaps in our 

fragmented health delivery system, so we must promote 

this effort. At the same time, appropriate safeguards 

regarding the validity of data content as well as the 

privacy and confidentiality of individually identifiable 

health information are essential. A key part of the 

challenge, therefore, in providing health consumers with 

better information and decision support, is striking a 

balance between safeguarding privacy and avoiding over-

regulation of health information sources. Services that 

help facilitate care regimens, identify gaps in care that 

may result in sub-optimal outcomes, and direct preventive 

efforts in anticipation of future health issues are emerging 

today and should be promoted. Used in the increasingly 

complex environment of health care today, they become 

valuable adjuncts to physicians, patients and families. This 

will become even more important as our population ages 

and chronic disease becomes more prevalent. These 

services and the information systems and technology upon 

which they are built, warrant our support and promotion.  

 

The efforts and investments by UnitedHealth Group in this 

arena have clearly been of value to physicians, by helping 

them implement clinical regimens and stay alert to 

variances in clinical care approaches; to patients, by 

facilitating treatment programs and helping them navigate 

through complex issues; and to employers and other health 

care payers, by lowering costs and improving the health 

status of those affected. Better resource utilization and 

improved short-term outcomes will translate into 

enhanced long-term health and more appropriate 

economic outlays. Needless to say, these are positive gains 

for all. 

 

Our investments in technology, information tools, 

facilitation of care and basic operating disciplines will 

help for years to come in addressing the challenges in our 

health care system regarding simplicity, efficiency, and 

analysis and distribution of important data in order to 

facilitate informed decision-making.  

2002 ahg In 2002, we also allocated additional human resources and 

used information systems technology to more effectively 
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integrate newly acquired businesses. The realignment is 

improving results in terms of Best Practice adoption, 

paperwork and process flows. It also enables the acquired 

locations to continue caring for patients while they 

seamlessly transition to Apria systems and procedures. 

 

2003 Strategic Emphasis 

Apria's consistently strong operating performance and 

cash flow support and reinforce our growth strategy of 

balanced internal growth and strategic acquisitions. In 

2003, the company's strategic emphasis will be to: 

1) Improve productivity throughout the company, 

including the sales, clinical services, warehouse, 

distribution, customer service and billing functions. This 

will come through both software productivity tools and 

management-focused programs and incentives. 

2) Invest in clinically focused service programs and 

products across our patients' entire disease continuum, 

thus increasing physician and patient preference for Apria 

Healthcare. 

3) Enhance each customer's experience by expanding 

front-end employee training and deploying innovative 

communication technologies to increase the referral 

process' speed. 

4) Maintain tight control over labor and other operating 

expenses. 

5) Continue to focus efforts on improving billing and 

collection efforts. 

6) Acquire strategically and culturally compatible 

companies that can be integrated successfully into Apria's 

branch and pharmacy network. 

 

Best Website in Its Class - Mobility Management, a 

monthly publication serving the needs of America's 

disabled citizens, recognized www.Apria.com for its 

strong patient-centered web content, which includes daily 

news updates on medical advances, new medications, 

disease-specific channels, and an Ask-the-Apria-Expert 

feature to assist patients, caregivers and referral sources. 
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2002 bax  We continued to expand our drug delivery platforms, 

adding new technologies for the formulation and 

packaging of controlled-release proteins and for drugs that 

are not soluble in their traditional formulation, as well as 

lyophilized compounds. In addition, we launched new 

technologies, including advanced bar-coding and a 

computerized, wireless patient information and medication 

management system, to further enhance the safety of the 

medication delivery process. We also launched our first 

system 
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new oncology product, an oral form of our leading 

chemotherapy drug Mesnex. 

2002 bdx Turning to operations, two major process improvement 

initiatives-Genesis and Six Sigma-continue to progress. In 

January 2003, our Genesis enterprise resource planning 

system will go live at our headquarters in Franklin Lakes, 

New Jersey-a-milestone that marks a four-year global 

implementation linking the entire Company. We plan to 

substantially complete implementation by the end of the 

year with launches in Mexico, Japan and a few remaining 

locations in Europe. Our Six Sigma quality program has 

completed its second year with more than 150 Black Belt 

experts and an active Green Belt training program. We 

continue in our efforts to make BD a great place to work. 

Our BD Diversity process is having greater impact in all 

parts of the Company, as we implement a plan for all of 

our associates to participate in diversity training and 

awareness programs.  

system 

2002 ci Service Enhancement? We have made substantial 

investments in new technology, processes and staffing so 

that we can deliver high ? quality, competitively superior 

service. These investments are bearing fruit. Today, there 

is faster resolution of issues when members call us, and 

our customer satisfaction rates are improving. The vast 

majority of customers accessing our new service 

technology platforms report a high level of satisfaction 

with the service they are receiving. 

 

At CIGNA HealthCare, we upgraded our technology 

capabilities to improve service to customers. We also 

regular mammograms raise public awareness about 

ovarian cancer and help expectant mothers maintain 

prenatal health. In addition, we expanded Internet access 

to personal health benefits information via 

myCIGNA.com, and introduced for consumers a shop ? 

by ? phone pharmacy program and an online prescription 

drug comparison service. 

 

That ranking is well earned. During the year, we enhanced 

our ability to provide retirement planning information via 

the Internet, through the myFinance web pages of 

myCIGNA.com. We also expanded the scope of 

information available to participants through Academy by 

CIGNA, our award ? winning online retirement education 

resource. 

 

In addition, Retirement & Investment Services 

strengthened its portfolio of best ? in ? class investment 

platforms 

technology 

Internet 

information 

online 

information 

Internet 

web 

information 

online 

resource 

web 

Internet 

online 

online 

network 

online 

network 



136 

 

offerings and introduces a number of innovative new 

products and services. Among them were a workplace ? 

based vehicle to help parents save for college tuition for 

their children and programs to provide employees with 

personalized financial planning service. 

   At CIGNA Group Insurance, we also expanded our 

service capabilities in 2002. We introduced a web based 

claim notification capability that enables disabled workers 

to file claims via the Internet, cutting claim filing time 

substantially. Group Insurance also unveiled a new suite 

of services that will enable employers to better manage 

their group life and disability benefits programs and 

conduct group benefits enrollment, all online. In each 

case, the goal is to provide high  quality, low  cost, hassle  

free service to employers and employees. 

   In the global arena, CIGNA International finalized its 

alliance with International SOS ? an international finalized 

its alliance with International SOS ? an international 

medical management and emergency assistance provider ? 

to launch the world's first online health care network for 

expatriates on global assignment. Expatriates and their 

families now have instant access to an online global 

provider directory of full ? service hospitals and primary 

care physicians. They also have multilingual phone access 

to a network of physicians, specialists and health care 

worldwide helps companies ensure the health, safety and 

productivity of their expatriate employees. 

 

2002 dgx COMMITTED TO CUSTOMERS...THROUGH 

INNOVATION  

We are committed to leading through innovation, bringing 

new diagnostic tests and information technology 

applications to customers. 

 

Innovative electronic connectivity options make it easier 

for customers to do business with us. The Internet is 

starting to replace paper forms for physicians when they 

order diagnostic tests and receive test results. Our 

physician portal, called eMaxx, enables physicians and 

other healthcare providers to share crucial clinical patient 

data securely, and also to order lab tests and verify 

insurance eligibility in real time. We strengthen managed 

care relationships with our proprietary QuestNetTM 

laboratory network management service. We are also 

devoting significant resources to help ensure full 

compliance with new federal regulations protecting the 

confidentiality of patient information. 
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COMMITTED TO YOU...TOMORROW  

Our commitment to you is for today, and tomorrow. We 

manage the company for long-term, sustainable growth. 

The population is growing and aging, requiring more 

diagnostic tests. The genomics and proteomics revolution 

is spurring an unprecedented development effort, and our 

industry is the initial beneficiary. Rapid advances in 

information technology enable us to interact more 

effectively and efficiently with customers, improving 

customer satisfaction and loyalty. 

 

2002 hnt This renewed commitment on the part of every person 

associated with Health Net capped a year of continued 

progress on many fronts. We achieved our financial goals. 

We made a good start to the process of establishing a 

single operating structure throughout the company. We 

began the work that will bring us to a single information 

technology platform by the middle of 2004.  

 

To address market needs and cost concerns, we introduced 

products that focus on networks of providers that share 

our commitment to the twin goals of quality and cost 

effectiveness. In addition, we launched products with 

variable hospital copays. Along with these products, we 

provided members and physicians Internet-based 

information about hospital cost and quality. We hope this 

promotes greater consumer participation in health care 

decisions at a time when rapidly rising hospital costs are 

the primary factor driving health care inflation.  

platform 
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2002 hum For employers and employees who seek workable 

solutions to the problem of skyrocketing health costs, and 

who daily confront a daunting health care system that 

seems like an impenetrable maze, Humana in 2002 began 

offering innovative products and product support that 

combine the best of traditional health plan coverage with 

breakthrough approaches. Preliminary results from early 

adopters show these plans are able to hold down cost 

increases, expand choice and, through industry-leading 

online educational tools, enable consumers to understand 

their health benefits and use them more wisely and cost-

effectively than ever before. In so doing, Humana 

positioned itself as an industry leader in solving a growing 

health benefits dilemma for employers and employees. 

 

To remedy the problem we first had to overcome it 

ourselves. In 2001, we were faced with an anticipated 19.2 

percent increase in health costs for our 4,800 Louisville 

employees and their dependents. We were determined to 
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develop a breakthrough solution that would enhance 

choice and value for our employees while holding down 

costs for them and for us. The result was SmartSuite ? an 

innovative package of six health benefit plans that ranged 

from traditional HMO and PPO offerings to 

CoverageFirst, a bold, new, consumer-driven approach. In 

addition, we developed groundbreaking online educational 

tools to make SmartSuite easy to choose and use, 

including a PlanWizard during the selection process, a 

personalized home page and fast access to Web-based 

customer service.  

 

An online PlanWizard tool helps employees select the 

plan that¡¯s right for them. Throughout the plan year, 

guidance in the form of e-mail alerts (in which we notify 

members who have had prescriptions filled of the 

existence of comparable lower-cost options), voice-

activated-technology health reminders and Web-based 

customer service give consumers the power to take control 

of their health and health spending. 

 

We also reengineered many of our business processes in 

2002. We¡¯ve taken steps to reduce complexity in the 

organization and simplify our business transactions 

through such initiatives as reconfiguring the roles of our 

field personnel involved in provider affairs, finance, and 

medical management, automating many of our Human 

Resources functions, and e-procurement. 

2002 lh The acquisition of DIANON Systems, Inc., completed 

January 2003, represents an ideal strategic combination of 

two leaders in the clinical laboratory field. DIANON 

brings a vision of the future of specialized anatomic 

pathology and genomics into pathology laboratory 

practice today. Serving more than 14,000 specialists 

practicing in fields such as oncology, urology and 

gastroenterology, DIANON makes the diagnosis for 

essentially all types of cancer as well as for many 

inherited and acquired genetic diseases. In addition to its 

talented and experienced pathologists and employees, one 

of DIANON's foremost assets is its proprietary 

CarePathTM Health Information Service that provides 

personalized, diagnosis-specific information to physicians 

and their patients at critical moments in the health care 

process. Because of its outstanding reputation for service 

excellence, DIANON's business model and name are 

being retained and their anatomic business model will 

become the anatomic business model for the entire 

company. 

information 
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2002 ocr Our solid growth was highlighted by rapid expansion in 

business among biotechnology companies as well as 

Japanese pharmaceutical manufacturers, and the 

expansion of our global presence into India and, in early 

2003, into China. Omnicare Clinical Research also entered 

into several strategic partnerships during the year that 

allow us to expand our capabilities in electronic regulatory 

submissions globally and in e-clinical trial technologies 

that will help shorten the drug development cycle time and 

reduce costs.  

technologies 

2002 unh Four themes were introduced in this space last year that I 

believe are fundamental to achieving a national goal of 

affordable health care for all Americans. They were: 

 

Advancing a process to define essential health benefits 

and their means of delivery. 

Accepting evidence-based medicine as the standard for 

quality and appropriate health care. 

Simplifying and standardizing the administrative 

components of health care services. 

Providing better information and tools for consumers to 

facilitate their participation with physicians in making 

health care decisions.  

 

By investing in technology, information tools, facilitation 

of care and basic operating disciplines, UnitedHealth 

Group is taking meaningful steps toward achieving a 

better health care system. We are addressing a vast, 

critically important and dynamic marketplace, and the 

outlook for our company is very positive. Continued focus 

on business execution and the needs of those we serve 

should provide us with ongoing growth and a position of 

increasing relevance in the area of health and well-being.  
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2003 ahg Improvements in our management processes and 

information systems enabled us to reduce the net days 

sales outstanding (DSO) to 50 days from the prior year's 

51. According to industry surveys, this represents the best 

performance in the business segments we serve.  

 

Apria Healthcare is the first and only home healthcare 

company to purchase and customize United Parcel Service 

(UPS) software that UPS uses to manage its own delivery 

professionals. The UPS-LT electronic delivery routing 

pilot, launched in mid-2003, has delivered average labor 

savings of approximately 10 %, with additional cost 

savings in fuel, vehicles and miles driven. With over 2000 

vehicles in the Apria fleet, we anticipate that by the end of 

2004, when the software is fully deployed, the aggregate 
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savings will be consistent with the results of our pilot 

sites.  

 

In 2004, centralization of branch support functions and 

investments in systems technology will enable the 

company to further improve the overall productivity and 

effectiveness of our revenue management professionals. 

One example is our recent agreement with TracMed to be 

among the first home medical equipment providers to 

automate the paper-intensive certificate of medical 

necessity (CMN) process. E-CMNs will decrease the 

amount of paperwork flowing to and from our referring 

physicians' offices and streamline the retrieval of these 

important billing documents. We also modified our 

compensation programs in 2004 to better align incentives 

with the work objectives and performance within the 

revenue management group.  

2003 bdx Major process improvements gain momentum 

We continued to make good progress in improving 

operational effectiveness during 2003. Greater 

productivity funds the product innovations I just 

discussed, while supply chain quality and efficiency lead 

directly to greater customer satisfaction. 

 

 The implementation of Genesis, our enterprise resource 

planning system, is now largely complete. With the 

deployment of this information backbone, BD, for the first 

time, has access to data on a worldwide basis and real 

global operational visibility. 

 Genesis provides the platform for the ever-tighter 

integration of what we call the "power alley"?consisting of 

our procurement, manufacturing, distribution and 

customer facing organizations?enabling them to 

manufacture and deliver the right products at the right 

times to meet customer needs. 

 We created a new organization to leverage the 

capabilities that Genesis gives us. The organization is 

called Business Processes, and it is charged with 

responsibility for driving continuous improvement in 

supply chain management, procurement and customer 

service. 

 

platform 

2003 ci Today, about two-thirds of our customers are realizing the 

benefits of our new service technology capabilities. We'll 

continue with the technology conversions through 2004 

and expect to complete most of them in 2005. All in all, 

I'm pleased with our progress to this point. 
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Case in point: We have a number of members who suffer 

from acute asthma. Using our pharmacy database, we 

determined that many weren't utilizing the recommended 

asthma-control therapies. We reached out to their 

physicians, who in turn encouraged their patients ? our 

members ? to take advantage of the more-effective 

therapies available to them. For the asthma-sufferers who 

follow the advice of their physicians, that means fewer 

visits to the emergency room and better quality of life. For 

their employers, it means a healthier, more productive 

workforce and lower benefits costs. Ultimately, that's our 

mandate in the marketplace. 

2003 dgx ?Advanced Information Technology 

Providing information technology solutions that enable 

more effective and efficient patient encounters with the 

healthcare system. 

 

We are excited about long-term prospects for the industry 

and our company. The population continues to grow and 

age, yielding more patients who will progressively require 

more diagnostic tests when they visit the doctor. The rapid 

development of genomics and proteomics, innovative 

testing platforms, and the application of new information 

technologies will enable us to continue to offer new tests 

and Internet solutions that help physicians help patients. 
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2003 esrx Our average member receives care from more than two 

doctors and uses more than one pharmacy and as a result, 

Express Scripts has the only database with all the 

medicines its members are taking. Thus, as each 

prescription is presented at the pharmacy, Express Scripts 

checks the prescriptions for interactions, which results in 

the electronic transmission of over 30 million safety alerts 

each year on specific patients to retail pharmacies across 

the country. Even after prescriptions are dispensed, we 

further analyze claims data to identify potential safety 

risks and follow up by mailing notifications to physicians. 

In this way, Express Scripts makes the use of prescription 

drugs safer.  

mailing 

2003 hma Unique to the hospital industry, HMA employs a 

decentralized approach to hospital management, while 

maintaining centralized financial controls through the 

implementation of our proprietary Pulse SystemTM 

management information technology. Our local leadership 

teams, who have access to HMA's considerable corporate 

resources and expertise, make the day-to-day operational 

decisions in our hospitals. This strategy has earned HMA 

the reputation as one of the best hospital operators in the 

nation, based on both our Quality Service Management 
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ratings and our industry leading operating margins. 

 

Finally, our time-tested, proprietary Pulse SystemTM is 

employed at every HMA hospital, creating uniformity, 

familiarity and consistency of information technology. 

This enables us to consolidate financial data efficiently, 

greatly improving the integration of new acquisitions. 

2003 hnt Health Net One 

We continued to make substantial progress on Health Net 

One, our systems consolidation effort that will give us the 

ability to create flexible product designs and provide 

consistent, conswner-directed service in all our health 

plans. We believe this unique platform will create 

competitive differentiation in the marketplace, as we will 

be the only multi-site health benefits company operating 

from a single system.  

 

The system is based on the long-established IBM AS400 

platform that has been in use in our Northeast operations 

for some time. As of the start of 2004, work on the project 

is on track for its scheduled completion date. 
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2003 hum This "wrapping" is the essence of the process-around-

product in the Smart family of Humana plans. By 

providing guidance and actionable information, much of it 

through Internet technology, Humana transforms passive 

health-care users into active health-care consumers. 

Employees then start for the first time making informed 

health spending decisions in their own economic self-

interest ? and thus by extension in their employer's. This 

total solution now involves more than 200,000 Smart 

members. In addition, we have been renewing 100 percent 

of the eligible early adopters. In a related extension of our 

consumer expertise, the technology-driven services that 

support consumer engagement within the Smart family are 

increasingly being applied across the board to our 

traditional Commercial, Medicare and TRICARE 

membership. 

 

Leadership in Technology and Innovation 

Humana's leadership in technology and innovation 

accelerated in 2003. The company's HumanaAccess 

MasterCard was heralded as the first combination health 

plan ID card and stored value card in the industry. 

Cardholders can access funds set aside in a flexible 

spending account or health-reimbursement account by 

swiping their card at their doctor's office or pharmacy. 

Funds are then deducted directly from the member's 
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account, which eliminates the need for members to pay 

cash at the point of service, complete forms and await 

reimbursement checks.  

 

In January 2003, we launched an improved version of our 

innovative Personal Nurse service that guides members 

through the health-care system, providing information to 

help them take control of their health conditions. 

Available to all of Humana's commercial members, the 

Personal Nurse service is staffed by highly skilled 

registered nurses, who provide support, information and 

resources primarily to members who have acute or chronic 

health conditions or who have the propensity for illness. 

Nurses guide members to various Web-based company 

and community resources on a variety of topics, including 

diet control and medications.  

 

Since the program's inception, the nurses have interacted 

with nearly 30,000 members. Humana Personal Nurse 

differs from many traditional first-call or triage lines in 

that the majority of Humana calls are outbound to 

members. Advanced methodologies and predictive 

modeling tools are used to help identify and focus on 

members with targeted health conditions. Ultimately, we 

see a time when our high-tech data analysis combined 

with the high-touch Personal Nurse program could enable 

us to predict when someone with a chronic condition is 

likely to face hospitalization, and then make suggestions 

to that person for behavioral changes that could avoid 

such outcome. 

 

2003 mdt Harnessing the potential of converging technologies  

Improved patient outcomes can be achieved through better 

disease management along the continuum of care from 

prevention, to early risk stratification and diagnosis, to 

therapeutic intervention, to post-procedure monitoring and 

follow-up. However, in order to provide even better 

solutions, advances in medical technology will 

increasingly need to be combined with advances in 

biotechnology and information technology.  

 

Advanced information and communication technologies 

are also being used to economically deliver better patient 

care. Medtronic's CareLink_ Network allows key device 

and patient information to be remotely monitored and 

transmitted via the Internet for review by medical 

professionals in a secure, timely and cost-effective 

manner. Today, more than 100,000 patients who have a 
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Medtronic ICD can be monitored by the CareLink 

Network, and additional Medtronic cardiac devices will be 

added to the system during the coming year.   

2003 unh  

Technology can significantly contribute. The complexity 

and costs associated with the administration of our current 

health system can be dramatically improved by applying 

basic technology to standard processes for health care in a 

fashion similar to the way standards have been applied in 

other service sectors, such as banking and manufacturing. 

We have already seen ? for our customers and our own 

business ? the immense value and potential gains from 

efforts of this type. Steps such as these will meaningfully 

advance health and well-being through simplification, 

increased efficiency, better information exchanges, error 

reduction, facilitation of optimum medical interventions, 

and better education tools, services and experiences for all 

involved. These advancements will individually and 

cumulatively help us to expand access, improve quality 

and moderate costs. 

 

The private sector, which has already made and is 

continuing to make immense investments in technology to 

simplify health care processes, increase efficiency, reduce 

errors, distribute information and organize health care 

delivery and support resources, should execute on these 

policies. We believe the results of such an approach can 

create sufficient capacity to provide high quality and more 

affordable health care for everyone. At the same time, we 

can continue to foster the advances in health care that our 

nation and its health-related enterprises are uniquely able 

to deliver ? for our citizens, as well as for the rest of the 

world. 8 UnitedHealth Group  

tools 

technology 

information 

2004 ahg INCREASED PRODUCTIVITY IN LOGISTICS, 

PURCHASING, BILLING AND PATIENT SERVICE 

Apria introduced a number of productivity initiatives in 

2004 aimed at increasing service while reducing costs. 

These included information processing system 

enhancements and the deployment of the United Parcel 

Service (UPS) national fleet distribution software. In the 

second half of the year, we began a rollout of the UPS-LT 

electronic delivery routing system, achieving 90% 

installation by year's end. The benefits of this centralized 

platform were clearly illustrated during the hurricanes in 

Florida where, despite massive power outages and 

flooding, Apria was able to provide uninterrupted support 

to thousands of patients. Companywide installation is 

expected to be complete in early 2005. The UPS software 

software 

resource 

eLearning 

telephone 

telecommuni

cations 

data 

system 

systems 



145 

 

is already delivering productivity improvements in the 

form of reduced miles driven, fuel use and company fleet 

size. 

 

While Apria brought new talent into the organization in 

2004, we also increased our focus on identifying, training 

and promoting leaders within our ranks. To that end, we 

invested heavily in sales training and a variety of 

employee and management development programs. We 

enhanced the human resource planning process that 

enables us to identify and develop high potential managers 

in the organization and fill critical positions on short 

notice. We expanded our eLearning offerings to include 

training modules for clinicians, logistics and compliance. 

Early results indicate this initiative is already producing 

lower turnover rates and higher job satisfaction among key 

employee groups, such as customer service. 

 

QUALITY OF SERVICE THAT KEEPS PACE WITH 

OUR GROWTH 

In an industry noted for fixed reimbursement, service is a 

key differentiator. To ensure that Apria patient and 

customer satisfaction levels keep pace with our rapid 

growth, we believe measuring, analyzing and 

strengthening customer interactions is essential. To that 

end, in 2004, we launched a number of initiatives that 

address the main drivers of referral source satisfaction: 

telephone access, responsiveness, product availability, 

timely delivery and, of course, patient satisfaction. For 

example, telecommunications advancements are providing 

us with valuable data - such as time-to-answer, average 

hold time and average talk time - which allows us to make 

rapid adjustments during high volume periods. One of the 

major advantages of the UPS system is that it can report 

on-time delivery. We also instituted a new method for 

tracking and trending service improvement opportunities 

that may impact multiple locations, which allows us to 

make timely adjustments in our systems and processes. In 

early 2005, we launched an internal Service Scorecard that 

will enable us the ability to monitor and track 

improvements in performance against customer 

satisfaction criteria. 

 

2004 bdx Company revenues grew 11 percent overall (6 percent on 

a currency-neutral basis) to $4.935 billion. Each of the 

three segments contributed to this revenue growth. Our 

pro forma gross profit margin increased 100 basis points 

to 50.2 percent, driven by our higher margin products, 

system 
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continuing successful implementation of lean 

manufacturing, Six Sigma and process validation, and 

excellence in program management. Our drive for 

operating efficiencies is supported by our SAP-based 

enterprise resource planning system (named "Genesis").  

2004 dgx I am very proud of the broad external recognition we 

received in 2004. For example, Quest Diagnostics was 

added to the Dow Jones Sustainability World Index of 

some 300 global leaders ranked by objective benchmarks 

linked to financial, environmental and social criteria. We 

were named one of the "Top 100 Innovators" by 

Information Week for our use of business technology. 

Also, Business Week cited our website, 

www.questdiagnostics.com, as one of "The Best Medical 

Web Sites" because of its comprehensive patient health 

library. In addition, many of our business units have been 

recognized for being among the best places to work in 

various regions, including Buffalo, Dallas/Fort Worth, 

New Jersey, Northeastern Ohio, Oregon, Phoenix, 

Pittsburgh and the United Kingdom.  

 

Additionally, information technology is beginning to 

change the practice of medicine for the better. We 

recognized this trend early and developed a suite of 

healthcare information technology solutions that have 

given us a strong competitive advantage. Doctors value 

the ability we provide them to order laboratory tests, 

receive results and prescribe medications electronically, 

share relevant clinical information with referring 

physicians in a HIPAA-compliant way, and participate in 

pay-for-performance programs. This enables doctors to 

spend more time with their patients and enhance the 

quality of care.  

 

However, we also see opportunity to use our competencies 

and deploy our cash from operations to expand beyond 

our core laboratory testing business, into adjacent markets, 

such as diagnostic imaging, healthcare information 

technology or international markets.  

 

And soon, information technology will enable doctors to 

diagnose and treat disease by aggregating a patient's 

genetic predisposition, diagnostic test results and 

diagnostic images into a single patient-centric electronic 

medical record. Having so much relevant clinical data in 

one easily accessed place will drive better decision-

making and will provide medical insights to improve 

healthcare and reduce cost.  

Web 

information 

technology 

information 

technology 

information 

information 

technology 

information 

technology 

electronic 

data 



147 

 

2004 esrx We've also developed an array of Web-enabled services, 

addressing the needs of clients, patients, pharmacists and 

physicians. 

We've acted on our promise to make the use of 

prescription drugs safer and more affordable. We 

spearheaded RxHub - a not-for-profit coalition open to all 

drug-claim processors - formed to develop a standard 

electronic communication protocol for e-prescribing. This 

protocol brings patients' medication histories into 

physicians' treatment rooms, further enhancing 

prescription safety and efficiency. 

 

e-prescribing 

2004 hma Our hospitals in Punta Gorda and Dade City, Florida, and 

Yakima, Washington, were ranked among the top 100 

hospitals in the U.S. by Solucient, Inc., a national health 

care information company. 

information 

2004 hnt To better serve health care providers statewide, Health Net 

converted approximately 80 percent of claims from our 

contracted facilities to an automated procedure. 

Automation is popular with our hospital partners because 

it improves claims accuracy and turnaround times.  

 

www.healthnet.com 

On June 25, 2004, we launched our streamlined Web 

portal  www.healthnet.com  with a new look and feel in 

keeping with our brand, and relevant content and 

transaction capability for members, providers, employers 

and brokers. The Web site provides consistent information 

for our customers regardless of geography  and supports 

informed decision making. 

 

Health Net One 

 We continued to make substantial progress on Health Net 

One, our systems consolidation effort, but decided late in 

the year to reprioritize some of this work. We decided to 

accelerate medical management system enhancements in 

2005 and defer the claims conversion in California and 

Oregon until 2006. In the meantime, we will use the 

additional time and resources for extensive data and 

system testing, in addition to training more than 2,000 of 

our associates. Other Health Net One work is on track, and 

we have already reaped substantial savings from the 

project. 
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2004 hum Once automatic teller machines began dispensing cash 

more conveniently than bank tellers, or the Internet 

offered a faster, more cost-effective way to book a flight 
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than telephoning or visiting a travel agent, the consumer 

revolution had arrived in banking and travel. With our 

track record of innovation that produces practical results, 

we're at the forefront of the consumer revolution in health 

insurance.  

 

These options are surrounded by Internet-based guidance 

tools that transform passive health-care users into savvy, 

value-conscious health-care consumers. Through 

actionable information supplied by Humana, consumers 

gain the ability to make cost and quality decisions the way 

they do in other aspects of their purchasing lives.  

 

Innovations that deliver practical results 

Another example of how Humana is unique is in our use 

of science to create innovations that deliver practical 

results to our customers. While most health insurance 

companies have an information technology (IT) 

department, we approach technology as research and 

development (R&D), in the same way a biotechnology 

company would. The difference is that while our 

investments in technology provide a baseline of cost 

savings that every company expects, they go farther, 

underpinning our innovation platform and making total 

solutions possible. Our technology platforms give our 

products the results-driven functionality that our 

customers and members want. The recognition we've 

received from industry analysts and award programs 

provides important third-party validation for our 

leadership in this area. We received an American Business 

Award in 2003 ? a "Stevie," the Oscar of commerce ? for 

leadership in engineering and product development; the 

Forrester Group has named us the health-benefits leader in 

the growing consumer space; and Information Week 

magazine has ranked us 6th among companies in all 

industries for the sophistication and effectiveness of our 

approach to IT.  

 

Consumer research and data analysis are key elements of 

using technology to enable R&D. Through our Center for 

Health Metrics, we mine data in ways that allow us to 

focus at the individual member level on behavior 

modification. In the 19th century, most people died 

because society didn't have the ability to prevent or cure 

disease. In the 21st century, the major causes of disease 

include obesity, heart disease and diabetes, each a 

condition that doctors can treat, cure or prevent. The key 

is to identify individuals whose health history and lifestyle 
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choices put them at risk for developing or worsening these 

conditions. Every time we identify "pre-sick" individuals 

and intervene to suggest behavior change, we potentially 

improve health and save money for employees and their 

companies.  

 

The investment in technology integration within Humana 

allows us to offer comprehensive products and services 

that work effectively for our customers. 

 

2004 mdt Thanks to a revolutionary new technology we introduced 

in 2002, David no longer has to make the monthly 

journey. The Medtronic CareLink_ Network allows him to 

transmit key device and personal medical information 

from his home or elsewhere in the United States to his 

physician's office via the Internet. His physician can 

review the information in a secure, timely and cost-

effective manner.  

Today, more than 10,000 patients with Medtronic ICDs 

and pacemakers are benefiting from the Medtronic 

CareLink Network, and we're adding more than 1,000 new 

patients each month. While convenience and cost savings 

are key benefits, even more important is the peace of mind 

that comes with Medtronic CareLink. "It takes the worry 

away," says David. "I can go out fishing and know that if 

something comes up, access to my doctor is only minutes 

away."  

 

. As a result, the SCD-HeFT trial may expand the number 

of patients indicated for ICD therapy. We made major 

additions to Medtronic's technical support, customer 

service, sales and marketing organizations to support our 

broader product line and expanded clinical indications. 

These investments were augmented by ongoing 

improvements in supply chain management and 

information systems.  

 

IMPROVED THERAPIES INCREASINGLY 

INCORPORATE CONVERGING TECHNOLOGIES 

Many of our new products incorporate advances in 

medical technology, biotechnology and information 

technology. In addition to significant improvements in 

less-invasive surgical procedures, we continue to make 

progress with drug/device combinations. We have seen 

rapid growth with our INFUSE Bone Graft?a 

revolutionary new bone morphogenetic protein that 

induces the body to grow its own bone?which was 

recently approved for acute tibial fractures. 
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2004 ocr Going forward, we believe our strategy of leveraging 

growth in our core pharmaceutical distribution business 

through the development and expansion of clinical and 

information services will enable us to continue to deliver 

value to residents, payors, clients, partners and 

shareholders. The rapid growth in the elderly population, 

coupled with the continuation of our active acquisition 

program, should only continue to increase the demand in 

our core distribution business while providing us the 

opportunity to expand our clinical programs, ancillary 

services and information resources to the institutional as 

well as the independent living markets.  

information 

2005 ahg In late 2005, we restructured our respiratory and infusion 

sales management teams and refined our sales commission 

program to better-penetrate the respiratory medications, 

home medical equipment (HME) and infusion markets. In 

2006, we have restructured our sales organization, 

implemented a strategy to accelerate organic growth, and 

selectively expanded and segmented the sales force in key 

markets. To provide real-time sales data to our 600-plus 

salespeople, improve territory-level planning and 

accountability, we are installing an automated sales 

management system that will be fully implemented by the 

third quarter. 

 

During 2005 we acquired 21 businesses, adding about 50 

branches. In 2006, we forecast more moderate acquisition 

activity as we direct our efforts toward the expansion and 

integration of the CIGNA, Kaiser Permanente and Aetna 

contracts. By implementing best practices and making 

new systems investments, we plan to further reduce costs 

and increase productivity. The late-2005 launch of a 

formal project to enhance the front-end/patient intake 

portion of our computer systems will begin to deliver 

financial savings by the end of 2007. 

system 

systems 

systems 

2005 dgx We created Quest Diagnostics Health Trends as a way to 

mine our enormous database of test results to provide 

insights on vital health issues as a public service. We 

published the first such report on Heart Health based on 

80 million patient encounters between 2001 and 2004 and 

identified a significant 10 percent decline in average LDL 

or "bad" cholesterol. 

 

We made advances in information technology by 

expanding the features of our Care360 patient-centric 

physician portal, which reduces medical errors and 

improves efficiency by enabling doctors to electronically 

order tests, receive results, prescribe drugs and share 
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medical records online . Our goal is to make Care360 an 

integral part of the national healthcare information 

infrastructure. 

 

We supported these new service and science initiatives by 

providing our sales force with enhanced training so they 

can become trusted advisers to our physician clients. In 

addition, we created specialized sales teams to effectively 

market our more complex tests and information 

technology products to specific medical specialties. 

 

There has never been a better time to be in the diagnostic 

testing business. The long-term need for testing is being 

driven by an aging population, as well as the advent of 

new technologies, which enable the development of new 

tests and healthcare information technology solutions. 

Consumers are taking a more active role in managing their 

health, and diagnostic testing is a fundamental tool for this 

purpose. Finally, several related fields are converging, 

blurring the lines that used to separate genetic 

predisposition testing, diagnostic testing, diagnostic 

imaging, and information technology. Meanwhile, short-

term trends are also creating opportunities.  

 

Healthcare information technology is an increasingly vital 

issue for policymakers, doctors, hospitals, payers and 

especially patients. Our Care360 physician portal is 

already in use by approximately 80,000 physicians - and 

we are adding capabilities to enable users to do more to 

reduce medical errors and drive efficiencies for healthcare 

providers. 

technology 

information 

technology 
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2005 hum In technology, we believed the Web was going to be one 

of several key enrollment channels, especially in PDP, and 

we focused on ways to make it easy for seniors to join our 

plans online. 

We developed a robust enrollment website to supplement 

the CMS site and promoted eSignature and other web-

enrollment-enabling tools. As a result, Internet enrollment 

via all channels accounted for a better-than-expected 

391,000 of our new January 1 membership. 

 

He is chairman of the Nominating and Governance 

Committee and has served Humana with distinction 

throughout his tenure. W. Roy Dunbar, president of global 

technology and operations for MasterCard International, 

brings an innovative, consumer-focused approach to 

information technology to bear on Humana's commitment 

to offer consumers and employers "Guidance when you 
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need it most."  

2005 lh Successful partnerships with managed care companies are 

defined by our ability to help our managed care partners 

control their costs, while also improving patient care. 

LabCorp's leadership in commercializing innovative new 

testing, combined with our nationwide service and 

sophisticated information systems capabilities make us an 

ideal partner for leading managed care organizations.  

systems 

2005 mdt Major Infrastructure Investments Are Being Made to 

Support Growth 

As significant investments are made in R&D, market 

development and technical service, we must also 

continually upgrade and expand operating infrastructure to 

accommodate growth. A few of our acquired companies 

have provided firsthand evidence of what could happen 

when facilities and operating systems are neglected. We 

are determined not to let infrastructure become a limiting 

factor to our future success.  

 

systems 

2005 ocr ExcelleRx significantly enhances Omnicare's position in 

the rapidly expanding hospice market.  As important, its 

sophisticated technology and call center infrastructure, 

together with its clinical resources and expertise, will 

serve as a strong platform for the expansion of our 

evidence-based pharmaceutical care and disease 

management capabilities in the broader marketplace. 

 

Much time and effort and many resources were expended 

in 2005 to prepare the Omnicare organization for the 

initiation of the Medicare Drug Benefit. New contractual 

relationships were forged with PDPs and MA-PDs across 

the nation, with particular emphasis on the special needs 

of long-term care residents. Operational, clinical and 

information systems were modified to accommodate the 

multiplicity of plans and to properly process Medicare 

Part D claims. Multifaceted education and training 

programs were developed and implemented for both our 

employees and our customers. A high degree of 

preparedness for this major new program was achieved in 

less than one year. 
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2005 unh We are positioned ? through the diversification of 

businesses and the cultivation of competencies such as 

enabling technology, sophisticated analytical applications 

of large-scale clinical data, and the value of optimally 

effective care procurement and its management and 

coordination ? to respond quickly and effectively to the 
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expanding set of health-care-related changes on behalf of 

our diverse customer base. The reality of this ability is 

manifest even today in our business, our results and our 

positive impact on those we serve.  

 

Exemplifying this is Ovations, the dedicated business 

created by UnitedHealth Group to serve the diverse health 

and well-being needs of older Americans. With its broad 

array of service offerings, Ovations addresses the needs of 

a group of people who today account for nearly $700 

billion of annual health care expenditures, who in the next 

decade will increase in number by nearly 25 percent ? or 

10 million individuals ? and whose health care needs and 

interests are complex and compounding dramatically. For 

them, an enterprise such as Ovations is critical to 

providing innovative and responsive solutions for their 

unique needs.  

 

Similarly, the significant investments we have made in 

R&D, technology and business process improvements? 

now approaching $3 billion in the past five years ? have 

produced modernized and broad applications that scale 

across the entire health care services arena. Our unique, 

fully integrated, efficient and highly interactive 

infrastructure for administrative services is one of the 

outputs of this effort. Leveraged across multiple business 

and customer needs, such an operating platform advances 

the creation of a simpler, more usable and infinitely more 

affordable health care system. And with the 

implementation of such a system, and the impact on cost 

and effectiveness it provides, key challenges for our 

nation? such as global competitiveness and lowering the 

numbers of underinsured and uninsured people? can be at 

least partially addressed.  

 

We also believe the creation of robust longitudinal data 

sets and the tools to intelligently sort and analyze that data 

is integral to any effort to improve health care quality, 

appropriateness and safety. This is another area where 

resources are now at hand and can make meaningful 

contributions if we use them more innovatively. Such 

capabilities address pervasive needs in all that is done 

around health care?from the development of effective 

drug therapies, to the making of health-related decisions, 

to identifying the best care providers who can handle 

specific clinical needs of individual patients. Ingenix, a 

UnitedHealth Group company dedicated to the data and 

information marketplace, has emerged as a leader in these 

tools 
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efforts. A recent contract with the U.S. Food and Drug 

Administration to use these capabilities for post-marketing 

surveillance and drug safety assessment, as well as similar 

decisions by major drug development and medical device 

companies, provide examples of how such innovative 

approaches can be used and, in so doing, address 

fundamental needs in health care.  

 

And for our part, UnitedHealth Group will move forward 

with urgency to deliver innovative and sustainable 

solutions that will make that health care system work 

better, replacing outdated tools and ways of administrating 

benefits with more efficient, lower cost processes and 

technologies, providing data and information that drive 

better health care decisions, and organizing access to 

optimize the use of precious health care resources.  

 

The emerging trends brought about by aging populations, 

greater consumer accountability, the use of data and the 

application of technology are undeniable. The imperatives 

of affordability, quality, access and simplification are 

clear. We recognize our responsibility to help address 

these critical issues, and we are committed to act. 

 

2006 ahg During 2006, growth was restored through a restructuring 

of our sales force and increased emphasis on our 

recruiting and training programs. Additionally, we 

implemented a Sales Management System for our 

respiratory/home medical equipment sellers which enables 

automated account management, revenue trending and 

increased key account targeting.  

 

Technology investments such as our UPS routing and 

scheduling software and improved billing and collection 

system continued to drive operating efficiencies. These 

included a 5.4% increase in total stops for the year, 

performed with 7.6% fewer delivery professionals. Over 

80% of all our claims are now filed electronically, and 

advanced telecommunication systems now track customer 

service levels. Steady productivity gains over the last four 

years include a 53% increase in transaction volume while 

labor and other operating expenses were leveraged, as 

evidenced by corresponding growth in the number of full-

time employees of only 12%. To decrease capital 

expenditures we have markedly improved our inventory 

tracking and repair controls and patient care management 

processes. In clinical services, our respiratory therapists 

increased the average number of patients seen by 14% and 
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performed almost 200,000 physician-prescribed home 

visits with our patients.  

2006 bsx We took a number of steps to help restore trust and 

confidence in our CRM products, including: putting in 

place a new CRM leadership team that is focused on 

patient safety, quality and reliability; restructuring our 

CRM organization around new quality practices to exceed 

– not merely match – the quality of competitive products; 

and implementing a CRM Patient Assurance 

Communications System.  Within this system, a 

committee of internal physicians, quality experts and 

regulatory advisors conducts routine reviews and performs 

high-level analysis of product performance data to ensure 

superior physician-focused communications for Boston 

Scientific. With these and many other changes, we believe 

we have addressed nearly all the major underlying quality 

problems that existed at Guidant at the time of the 

acquisition, and have positioned ourselves for future 

growth as the CRM market recovers.  

 

We also continue to invest in new CRM technologies, 

such as the LATITUDE® Patient Management System, 

which enables physicians to monitor patient condition and 

device performance remotely while patients remain in the 

comfort of their homes. The LATITUDE Patient 

Management System is the industry’s most broadly 

adopted wireless remote patient management system, and 

the first and only remote monitoring system to provide 

clinicians with direct device data integration capability 

into electronic medical records. We received approval 

from the FDA that allows the LATITUDE Patient 

Management System technology to be used in virtually all 

of our existing ICDs and cardiac resynchronization 

therapy defibrillators (CRT-Ds). This approval increases 

the number of patients eligible to receive the benefits of 

home monitoring by more than 150,000 in the U.S.  

 

2. Regaining our CRM market position. We are focused 

on building CRM market share with a reinvigorated 

pipeline, particularly in remote patient management and 

next-generation defibrillator platforms. To get there, we 

are shifting resources to more productive projects and 

spending with greater discipline. Planned product 

launches include the VITALITY NXT™ Defibrillator, 

which will mark the extension of our wireless technology 

to our core defibrillator product line. VITALITY NXT 

offers a thinner, more physiological shape for enhanced 

patient comfort, as well as programmability that allows for 
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customized pacing to the patient’s right ventricle. Our new 

family of leads and lead delivery systems should also 

greatly enhance the implant experience and help clinicians 

deliver more effective care to patients. On the longer-term 

horizon are our TELIGEN™ (core defibrillator) and 

COGNIS™ (CRT-D) next-generation devices for heart 

failure and tachycardia (an irregular rapid heart rhythm).  

We expect the TELIGEN and COGNIS devices to be 

Boston Scientific’s flagship heart failure and tachycardia 

solutions for the future.  

 

 

2006 ci We are intensely focused on our role as health advocates 

for consumers. CIGNA seeks to fully engage consumers at 

a fundamental, personal level, to ensure individuals obtain 

appropriate care given their specific circumstances. For 

example, we provide online access to health quality and 

cost information to help consumers make informed 

choices related to pharmacy pricing, physician quality and 

efficiency, hospital quality and cost, and a variety of 

surgical, radiological and dental procedures. 

 

Our recent acquisition of vieLife Holdings, one of the 

United Kingdom’s leading providers of online health 

management and coaching programs, exemplifies our 

approach to health advocacy. Essentially, we’ve added 

innovative new online coaching capabilities and a 

technology platform that will enhance our ability to 

engage and help consumers on lifestyle issues related to 

sleep, stress, nutrition and fitness. 

 

A new program employees can use to customize and 

personalize their benefits options based on their specific 

health care needs and finances Online access to cost and 

quality data for high-tech radiology services like MRls as 

well as 16 outpatient surgical procedures Health/wellness 

coaching programs focusing on cancer prevention and 

treatment and improved prenatal and newborn health. 

A pharmacy management program to help employers 

control the rising cost of drugs prescribed to workers’ 

compensation claimants. An oral health program 

specifically for members with diabetes and cardiovascular 

conditions. Web-based, self-service disability claims 

information, reporting and analysis capabilities. Electronic 

claims reimbursement, providing direct deposit of 

payments into bank accounts for expatriates.  
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to be tested. For example, in many locations, we have 

enabled patients to make appointments for testing online. 

Based on the initial success, we are expanding this 

initiative company wide. Our emphasis on establishing 

Gold Standards for customer service and training our 

frontline employees who interact with patients and 

physicians has resulted in improved patient satisfaction 

scores.  

 

We are working with large health plans to understand and 

meet their needs using our considerable capabilities. 

While price is always an important element for any health 

plan, it is still only one of a number of elements, including 

quality, service, access and convenience that add up to a 

unique experience for patients, doctors and payers. We are 

helping health plans improve patient care and reduce 

overall healthcare spending through collaborations to 

screen health plan members for colorectal cancer using 

our proprietary InSure test and increase the use of e-

prescribing using our Care360 Physician Portal. Early in 

2007, we renewed our long-term relationship with Aetna 

based on the access we provide to high-quality, cost-

effective lab services.  

 

We are continuously improving our value proposition to 

both physicians and hospitals through advanced healthcare 

information technology. Today, more than 100,000 

doctors use our Care360 Physician Portal for real-time lab 

results and patient-centric reports, as well as to connect to 

other medical professionals. The Care360 Physician Portal 

also enables physicians to review a patient's medication 

history, clinical notes and messages from other physicians. 

The physician can also electronically prescribe 

medications right from the patient chart, reviewing many 

drug-to-drug and allergy-to-drug interactions and sending 

the prescription directly to a local pharmacy or pharmacy 

benefit management company.  

e-prescribing 

Portal 

information 

technology 

Portal 

Portal 

2006 esrx The Express Way is our tool that helps us in our decision-

making process as we align interests with plan sponsors 

and patients. The Express Way spells out who we are as a 

company and how we work together. It defines the heart 

and soul of our company.  

tool 

2006 hum Second, we knew seniors wanted to enroll in the new 

Medicare options through a variety of formats, so, in 

conjunction with our government partners, we developed 

the capacity for e-signatures and a robust Humana website 

to facilitate online enrollment. As it turned out, 38 percent 

of our first-year PDP enrollees signed up online.  
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For providers, we’ve developed Availity (in conjunction 

with Blue Cross Blue Shield of Florida), a highly 

successful, standardized online real-time claims interface. 

All of Florida's hospitals and 93 percent of its physicians 

have embraced this technology, which has enormously 

expanded provider connectivity and contributed to 

Humana's national reputation as easiest to do business 

with among doctors. Availity has also become a value-

added consumer benefit by facilitating real-time claims 

adjudication, payer-based electronic health records and 

HSA administration at physician offices. Of special note is 

our forthcoming expansion of Availity to Illinois, Texas, 

Oklahoma and New Mexico as a result of a new 

agreement with HCSC, the Blue Cross plan in those states. 

 

For employers, we’ve created a technologically advanced, 

hospital and physician cost-and-quality online 

transparency project in conjunction with the Business 

Healthcare Group of Southeast Wisconsin, a Milwaukee-

based employer coalition. This ground-breaking initiative 

takes transparency to a new level. And it has performed 

remarkably well. According to coalition data, health costs 

for the coalition¡¯s ASO members served by Humana 

declined by 15 percent in 2006 compared to 2005. 

 

7. Maximize the power of data. Health plans are at the 

center of the health system’s dataflow. While protecting 

members’  privacy, we are uniquely able to aggregate, 

analyze and draw insights from data that is sent to us from 

every point in the system ? hospitals, pharmacies, 

laboratories, doctors and specialty providers. From these 

insights, consumers can be empowered to change 

behavior.  

 

 We use technology to enable new products and services, 

providing guidance and total solutions for employers and 

consumers. 
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2006 lh Whether the test is highly sophisticated or routine, quality 

and service are continually measured at every level of the 

process ? from specimen handling and wait times at 

patient service centers, to the assessment of result 

accuracy and precision, to result turnaround times and 

resolution of physician and patient concerns. With 

standardized laboratory equipment and testing 

methodologies, and a single laboratory information and 

billing system, we deliver the highest quality laboratory 

services, and the most useful data, in the most efficient 

data 
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manner.  

2006 mdt Wayne and his wife, Ardith, are retired farmers in rural 

Iowa. Earlier this year, Wayne (pictured here) received a 

Medtronic InSync Sentry cardiac resynchronization 

therapy-defibrillator (CRT-D) to treat his heart failure and 

provide life-saving support should he experience a sudden 

cardiac arrest episode. The first time the device delivered 

a therapeutic shock, Wayne was not aware of it, recalled 

his wife. He was taking a nap and I was on the porch 

working a puzzle,  Ardith said. Suddenly, he hollered out 

and I came to see what was wrong. He was white as a 

sheet, but he was still asleep. I woke him up and he said 

nothing was wrong.  The next night his device delivered 

another shock and this time Wayne knew it. So Ardith 

called their nurse, who suggested they download data 

from Wayne’s device to the clinic using the Medtronic 

CareLink Service. The Medtronic CareLink monitor 

remotely transmits important device and clinical data over 

a standard phone line, enabling physicians and their staff 

to review the information via a secure Internet link. After 

we used the Medtronic CareLink Service, the nurse 

confirmed that Wayne went into sudden cardiac arrest that 

night and his life was saved by the Medtronic ICD. Then 

the nurse asked us what happened on Monday at 3:45 p.m. 

That’s when Wayne had the first episode. I couldn’t 

believe she could pinpoint it to the minute like that. It was 

amazing,  Ardith said. Up until that time, I was worried 

about Wayne’s condition. But now that his ICD has gone 

off and we have the Medtronic CareLink Service, I don’t 

worry. I know everything is doing what it’s supposed to. 

 

The company also took steps to support increased demand 

for our products and further enhance Medtronic’s 

industry-leading customer service activities. We 

strengthened staff functions during fiscal year 2006, 

adding talented people in all lines of business and 

geographic regions, while new information systems were 

being implemented and several major facility expansions 

were completed. We also commenced construction on a 

new headquarters campus for our Cardiac Rhythm Disease 

Management (CRDM) business. When completed next 

year, this 1.2 million-square-foot site will house more than 

3,000 employees and be Medtronic’s largest facility in the 

world.  

 

An increasing number of Medtronic products incorporate 

sophisticated computational, sensing and communication 

technologies. These technologies allow patients to be 
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remotely monitored in a safe and secure manner that 

improves medical outcomes and provides for more cost-

effective delivery of care. For example, the Medtronic 

CareLink Service that Wayne Thrailkill is benefiting from 

now supports nearly all Medtronic CRT, ICD and 

pacemaker devices and is deployed in more than 900 

clinics, monitoring about 70,000 patients in the United 

States and Canada. As a result, patient care is enhanced, 

and physicians and clinics can improve their response time 

and efficiency. In fiscal year 2006, our new MiniMed 

Paradigm REAL-Time Insulin Pump and Continuous 

Glucose Monitoring System was introduced in the United 

States, Canada and other countries. The system displays 

real-time glucose values, trend graphs and directional 

arrows that indicate how fast and in which direction 

glucose has been moving. This innovative technology also 

sounds an alert when glucose levels become too high or 

low. Diabetes patients can now intervene earlier to 

normalize their glucose levels to help delay or prevent 

diabetes-related complications including coma, blindness, 

kidney failure, amputation, impotence and heart failure.  

2006 unh We are making consumers the focal point of everything 

we do. The end-user will determine care delivery 

relationships and judge the service experience. People’s 

needs will drive where our capital is applied, the 

technological changes we pursue, how models for 

decision-making information are shaped, and how health 

care education and coaching are delivered, enhancing the 

consumer’s clinical relationship and our role in it.  

 

Of particular importance, we have real-time, intimate 

involvement in the lives of people when they are in need. 

As people take more control of their health, we are in a 

position to help empower them to make the best choices, 

to help coordinate care and disease management and to 

support their preventive behavior. Our complete and 

integrated clinical data can be translated into information 

for action ? getting the right treatment to the right 

individual, improving quality, safety and appropriateness 

of care.  
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APPENDIX C. STRUCTURAL VALIDITY AND FUNCTIONAL VALIDITY 

Contents I
*
 E O S 

Increasing profits     

Developing new products and services     

Expanding services     

Developing a strategy for new customers     

Economy of scale     

New market segment     

New business with alliance     

Seeking operating efficiency with few errors and high quality     

Emphasizing value-for-money     

Understanding specific customer needs well     

Offering premium level of service     

IT supports for developing new product and services     

IT supports for identifying necessary products and services     

IT supports for gathering information from wide area sources     

IT supports for reducing overhead cost and improving efficiency     

IT supports for producing mass customization     

IT supports for providing better service to customers     

Database management systems     

Billing information systems     

Reporting systems     

E-Learning systems     

Customer relationship management systems     

Customer complaints management systems     

Shared value management     

E-commerce     

Executive strategic information systems     

Intelligent information systems     

 
*
 I for Internal Growth, E for External Growth, O for Operating Efficiency, C for Customer 

Satisfaction. 
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APPENDIX D. THE FREQUENCY OF TERMS IN THE AREAS OF ACCOUNTING, 

FINANCE, HUMAN RESOURCES, MIS, AND MARKETING 

Year Company Marketing Finance Accounting HR
1
 MIS

2
 

Standard 

deviation 
Average 

1997 ahg 48 131 118 304 37 95.67 127.60 

1997 bax 92 112 67 246 50 69.59 113.40 

1997 bdx 116 168 82 366 52 111.47 156.80 

1997 bsx 129 148 123 463 103 135.66 193.20 

1997 ci 88 122 122 324 33 98.62 137.80 

1997 dgx 155 193 148 499 163 134.58 231.60 

1997 esrx 153 164 116 359 100 93.28 178.40 

1997 hma 69 102 79 265 47 78.32 112.40 

1997 hnt 95 151 114 401 92 117.10 170.60 

1997 hum 72 81 65 227 48 65.10 98.60 

1997 lh 36 64 43 211 50 65.76 80.80 

1997 mdt 111 111 84 317 80 89.16 140.60 

1997 ocr 216 292 214 666 160 183.09 309.60 

1997 rci 104 197 140 374 67 107.71 176.40 

1997 uhs 96 141 80 315 40 95.92 134.40 

1997 unh 97 129 90 290 73 79.21 135.80 

1998 ahg 100 132 94 315 56 91.06 139.40 

1998 bax 110 136 114 287 65 75.89 142.40 

1998 bdx 133 164 80 426 111 124.66 182.80 

1998 bsx 184 237 150 634 132 186.76 267.40 

1998 ci 83 158 133 393 61 118.82 165.60 

1998 dgx 184 232 198 636 141 181.26 278.20 

1998 esrx 275 256 209 627 190 160.76 311.40 

1998 hma 69 100 81 199 34 55.54 96.60 

1998 hnt 58 86 77 258 51 77.04 106.00 

1998 hum 68 87 97 330 58 101.93 128.00 

1998 lh 75 121 74 268 45 79.52 116.60 

1998 mdt 92 136 106 299 66 82.74 139.80 

1998 ocr 287 298 276 804 199 218.39 372.80 

1998 rci 123 181 156 449 74 131.18 196.60 

1998 uhs 93 156 106 296 55 83.87 141.20 

1998 unh 81 124 105 300 73 83.66 136.60 

1999 ahg 65 97 83 181 48 46.16 94.80 

1999 bax 127 171 138 428 86 122.06 190.00 

1999 bdx 106 137 84 333 74 95.58 146.80 

1999 bsx 147 172 116 470 96 137.38 200.20 

1999 ci 95 111 103 306 56 87.95 134.20 

1999 dgx 116 108 102 327 79 91.14 146.40 

1999 esrx 288 296 231 633 185 158.43 326.60 

1999 hma 59 113 111 204 42 56.54 105.80 

1999 hnt 246 418 309 1015 242 291.52 446.00 
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1999 hum 66 131 112 332 41 102.90 136.40 

1999 lh 57 92 68 224 52 64.20 98.60 

1999 mdt 43 60 46 124 18 35.58 58.20 

1999 ocr 237 278 222 648 113 182.54 299.60 

1999 rci 76 150 121 292 54 83.72 138.60 

1999 uhs 70 99 89 211 46 56.95 103.00 

1999 unh 186 217 157 533 170 141.63 252.60 

2000 ahg 75 97 95 259 58 72.52 116.80 

2000 bax 89 123 85 260 46 73.85 120.60 

2000 bdx 142 171 123 398 99 108.30 186.60 

2000 bsx 233 243 176 599 134 165.79 277.00 

2000 ci 155 171 155 520 132 147.23 226.60 

2000 dgx 87 128 112 340 107 93.52 154.80 

2000 esrx 315 314 242 798 212 214.71 376.20 

2000 hma 62 115 101 176 38 47.49 98.40 

2000 hnt 118 166 122 429 116 120.81 190.20 

2000 hum 50 60 48 128 24 35.05 62.00 

2000 lh 109 161 121 395 87 112.79 174.60 

2000 mdt 43 60 46 124 18 35.58 58.20 

2000 ocr 378 396 346 1112 271 308.67 500.60 

2000 rci 94 157 122 348 77 98.02 159.60 

2000 uhs 85 114 77 202 47 52.99 105.00 

2000 unh 154 159 138 486 164 133.19 220.20 

2001 ahg 110 148 105 364 97 101.13 164.80 

2001 bax 114 163 119 360 74 101.02 166.00 

2001 bdx 120 141 111 396 99 112.14 173.40 

2001 bsx 161 173 91 411 97 116.93 186.60 

2001 ci 189 197 178 547 158 147.18 253.80 

2001 dgx 74 97 77 224 60 59.98 106.40 

2001 esrx 297 273 218 721 265 184.89 354.80 

2001 hma 75 118 100 219 44 59.36 111.20 

2001 hnt 78 121 104 321 78 91.77 140.40 

2001 hum 66 61 65 214 41 62.96 89.40 

2001 lh 73 143 109 342 63 101.99 146.00 

2001 mdt 127 136 121 397 96 111.59 175.40 

2001 ocr 218 262 246 683 114 196.09 304.60 

2001 rci 140 192 155 533 130 152.96 230.00 

2001 uhs 69 147 98 235 43 67.76 118.40 

2001 unh 169 220 181 736 246 214.57 310.40 

2002 ahg 166 234 186 561 157 152.44 260.80 

2002 bax 132 177 128 405 77 115.05 183.80 

2002 bdx 158 236 157 551 118 158.21 244.00 

2002 bsx 119 125 93 335 94 91.81 153.20 

2002 ci 192 190 198 592 167 162.44 267.80 

2002 dgx 105 113 105 310 80 84.43 142.60 

2002 esrx 310 292 192 671 230 171.33 339.00 
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2002 hma 67 117 103 231 47 64.05 113.00 

2002 hnt 76 108 106 269 67 73.69 125.20 

2002 hum 187 177 181 586 167 163.33 259.60 

2002 lh 141 191 131 408 98 111.17 193.80 

2002 mdt 121 168 121 452 114 129.84 195.20 

2002 ocr 193 221 219 517 104 139.75 250.80 

2002 rci 37 54 30 145 33 43.40 59.80 

2002 uhs 56 107 72 227 40 67.08 100.40 

2002 unh 148 174 146 581 161 169.80 242.00 

2003 ahg 106 212 136 425 80 124.71 191.80 

2003 bax 64 93 65 232 37 69.21 98.20 

2003 bdx 184 195 169 502 131 134.65 236.20 

2003 bsx 106 131 86 340 94 95.52 151.40 

2003 ci 205 296 243 816 184 236.68 348.80 

2003 dgx 68 79 64 206 63 55.29 96.00 

2003 esrx 215 213 166 419 141 98.23 230.80 

2003 hma 99 106 86 268 57 74.32 123.20 

2003 hnt 102 165 113 390 113 108.93 176.60 

2003 hum 225 274 200 719 153 206.14 314.20 

2003 lh 131 215 154 500 93 146.17 218.60 

2003 mdt 128 142 122 413 101 116.65 181.20 

2003 ocr 208 195 184 493 99 134.15 235.80 

2003 rci 99 97 80 323 71 95.08 134.00 

2003 uhs 54 113 64 232 45 69.31 101.60 

2003 unh 86 116 106 328 108 90.14 148.80 

2004 ahg 133 154 111 383 96 105.65 175.40 

2004 bax 39 56 42 178 39 53.97 70.80 

2004 bdx 125 182 179 462 97 130.57 209.00 

2004 bsx 105 168 114 434 99 127.38 184.00 

2004 ci 227 236 208 759 160 222.06 318.00 

2004 dgx 103 133 98 367 107 103.41 161.60 

2004 esrx 168 169 145 423 143 107.26 209.60 

2004 hma 70 119 112 268 63 74.18 126.40 

2004 hnt 175 280 259 764 212 216.11 338.00 

2004 hum 424 464 268 1091 239 309.28 497.20 

2004 lh 115 190 157 401 91 110.48 190.80 

2004 mdt 133 128 107 393 87 112.89 169.60 

2004 ocr 266 302 245 693 144 188.93 330.00 

2004 rci 29 34 26 116 31 34.50 47.20 

2004 uhs 87 125 92 295 64 83.50 132.60 

2004 unh 67 70 54 183 66 47.81 88.00 

2005 ahg 98 105 89 257 65 68.45 122.80 

2005 bax 83 103 74 258 37 76.55 111.00 

2005 bdx 148 165 139 426 110 115.58 197.60 

2005 bsx 241 298 208 738 203 203.04 337.60 

2005 ci 198 207 166 656 157 190.53 276.80 
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2005 dgx 108 148 117 412 129 115.38 182.80 

2005 esrx 209 232 138 458 143 116.86 236.00 

2005 hma 74 106 90 246 37 71.46 110.60 

2005 hnt 67 122 85 283 60 82.64 123.40 

2005 hum 213 257 133 613 110 181.84 265.20 

2005 lh 115 173 128 412 100 115.80 185.60 

2005 mdt 175 204 122 590 163 171.63 250.80 

2005 ocr 279 277 234 641 154 168.21 317.00 

2005 rci 63 84 78 214 49 59.46 97.60 

2005 uhs 41 93 48 186 35 56.52 80.60 

2005 unh 148 182 125 513 194 142.41 232.40 

2006 ahg 109 125 107 296 73 78.84 142.00 

2006 bax 72 82 61 223 49 63.76 97.40 

2006 bdx 199 204 156 527 115 146.99 240.20 

2006 bsx 280 330 213 790 218 216.23 366.20 

2006 ci 271 248 253 869 216 249.43 371.40 

2006 dgx 132 198 112 500 138 144.87 216.00 

2006 esrx 172 176 95 360 110 94.42 182.60 

2006 hma 99 138 140 320 57 89.88 150.80 

2006 hnt 129 155 123 418 87 119.78 182.40 

2006 hum 304 323 201 873 188 253.36 377.80 

2006 lh 90 145 135 397 87 115.47 170.80 

2006 mdt 156 211 161 555 132 158.10 243.00 

2006 ocr 226 274 220 633 123 175.87 295.20 

2006 rci 49 91 77 189 32 54.75 87.60 

2006 uhs 77 89 68 245 49 70.91 105.60 

2006 unh 146 140 101 400 134 109.02 184.20 

 
1. HR stands for Human Resources 

2. MIS stands for Management Information Systems 
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APPENDIX E. SAMPLE COMPANIES 

 
No Company Name Ticker Number of Employees 

1 Abaxis, Inc. ABAX 354 (Total Full-Time as of 03/31/2010) 

2 Abbott Laboratories ABT 73,000 (Approximate Full-Time as of 

12/31/2009) 

3 Accentia Biopharmaceuticals Inc ABPI 67 (Year End Average Staff as of 

09/30/2010) 

4 Access Pharmaceuticals Inc ACCP 10 (Total Full-Time as of 03/18/2010) 

5 Achillion Pharmaceuticals Inc. ACHN 43 (Year End Average Staff as of 

03/01/2010) 

6 Acorda Therapeutics Inc  ACOR 249 (Year End Average Staff as of 

02/19/2010) 

7 Acura Pharmaceuticals, Inc. ACUR 15 (Total Full-Time as of 12/31/2009) 

8 Aeolus Pharmaceuticals Inc AOLS 2 (Total Full-Time as of 12/29/2010) 

9 Affymax Inc AFFY 143 (Year End Average Staff as of 

12/31/2009) 

10 Albany Molecular Research, Inc. AMRI 1,266 (Year End Average Staff as of 

01/31/2010) 

11 Alexza Pharmaceuticals Inc ALXA 90 (Total Full-Time as of 02/08/2010) 

12 Alkermes, Inc. ALKS 570 (Approximate Full-Time as of 

05/13/2010) 

13 Allergan, Inc AGN 8,300 (Approximate Full-Time as of 

12/31/2009) 

14 Alnylam Pharmaceuticals Inc ALNY 178 (Year End Average Staff as of 

01/31/2010) 

15 Alseres Pharmaceuticals Inc ALSE 5 (Total Full-Time as of 12/31/2009) 

16 AMAG Pharmaceuticals, Inc. AMAG 283 (Year End Average Staff as of 

02/16/2010) 

17 Amicus Therapeutics Inc  FOLD 97 (Total Full-Time as of 12/31/2009) 

18 Amylin Pharmaceuticals, Inc. AMLN 1,700 (Approximate Full-Time as of 

12/31/2009) 

19 ARCA biopharma, Inc. ABIO 22 (Total Full-Time as of 12/31/2009) 

20 ARIAD Pharmaceuticals, Inc. ARIA 149 (Year End Average Staff as of 

02/28/2010) 

21 Array BioPharma Inc. ARRY 340 (Total Full-Time as of 06/30/2010) 

22 Aryx Therapeutics Inc ARYX 56 (Year End Average Staff as of 

12/31/2009) 

23 Athersys Inc ATHX 37 (Year End Average Staff as of 

12/31/2009) 

24 Avanir Pharmaceuticals, Inc. AVNR 128 (Total Full-Time as of 12/01/2010) 

25 AVI Biopharma, Inc. AVII 63 (Year End Average Staff as of 

12/31/2009) 

26 Baxter International Inc.  BAX 49,700 (Approximate Full-Time as of 

12/31/2009) 



167 

 

27 Bioanalytical Systems, Inc. BASI 233 (Total Full-Time as of 09/30/2010) 

28 BioCryst Pharmaceuticals, Inc. BCRX 79 (Total Full-Time as of 02/28/2010) 

29 Biodel Inc BIOD 55 (Total Full-Time as of 09/30/2010) 

30 Biogen Idec Inc BIIB 4,850 (Approximate Full-Time as of 

12/31/2010) 

31 Bioheart Inc BHRT  

32 BioMarin Pharmaceutical Inc.  BMRN 720 (Total Full-Time as of 02/06/2010) 

33 Biomerica, Inc. BMRA 31 (Total Full-Time as of 05/31/2010) 

34 Bio-Reference Laboratories, Inc. BRLI 1,787 (Total Full-Time as of 10/31/2010) 

35 BioSante Pharmaceuticals, Inc.  BPAX 25 (Year End Average Staff as of 

12/31/2009) 

36 BioScrip Inc BIOS 885 (Total Full-Time as of 02/24/2010) 

37 Biospecifics Technologies Corp.  BSTC 5 (Total Full-Time as of 12/31/2009) 

38 BMP Sunstone Corp BJGP 1,198 (Total Full-Time as of 12/31/2009) 

39 Cardinal Health, Inc.  CAH 31,200 (Approximate Full-Time as of 

06/30/2010) 

40 Cell Therapeutics, Inc. CTIC 107 (Year End Average Staff as of 

12/31/2009) 

41 CellCyte Genetics Corp CCYG  

42 Cephalon, Inc. CEPH 3,026 (Total Full-Time as of 12/31/2009) 

43 Columbia Laboratories, Inc. CBRX 62 (Year End Average Staff as of 

02/23/2010) 

44 Commonwealth Biotechnologies, 

Inc. 

CBTE 

Q 

32 (Total Full-Time as of 12/31/2009) 

45 Cordex Pharma, Inc. CDXP 3 (Total Full-Time as of 12/31/2008) 

46 Cortex Pharmaceuticals Inc. CORX 13 (Total Full-Time as of 12/31/2009) 

47 Covance Inc. CVD 9,491 (Approximate Full-Time as of 

12/31/2009) 

48 Cytori Therapeutics Inc CYTX 93 (Year End Average Staff as of 

12/31/2009) 

49 DepoMed, Inc. DEPO 73 (Total Full-Time as of 03/05/2010) 

50 Discovery Laboratories, Inc. DSCO 77 (Approximate Full-Time as of 

03/01/2010) 

51 DUSA Pharmaceuticals, Inc. DUSA 84 (Total Full-Time as of 12/31/2009) 

52 Dyax Corp DYAX 121 (Year End Average Staff as of 

02/01/2010) 

53 Endo Pharmaceuticals Holdings 

Inc  

ENDP 1,487 (Year End Average Staff as of 

02/19/2010) 

54 EntreMed, Inc. ENMD 13 (Total Full-Time as of 12/31/2009) 

55 Forest Laboratories, Inc. FRX 5,200 (Approximate Full-Time as of 

03/31/2010) 

56 Genentech, Inc. DNA 11,186 (Year End Average Staff as of 

12/31/2008) 

57 Genoptix, Inc. GXDX 433 (Total Full-Time as of 02/18/2010) 

58 Genta Inc  GNTA 16 (Year End Average Staff as of 

12/31/2009) 

59 GTC Biotherapeutics, Inc. GTCB 108 (Total Full-Time as of 01/03/2010) 
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60 Health Discovery Corp HDVY 6 (Total Full-Time as of 12/31/2009) 

61 Hemispherx BioPharma, Inc. HEB 32 (Total Full-Time as of 03/01/2010) 

62 HI-Tech Pharmacal Co., Inc. HITK 389 (Total Full-Time as of 04/30/2010) 

63 Human Genome Sciences Inc.  HGSI 850 (Approximate Full-Time as of 

02/01/2010) 

64 Idexx Laboratories, Inc. IDXX 4,800 (Approximate Full-Time as of 

12/31/2009) 

65 ImmunoGen, Inc. IMGN 211 (Total Full-Time as of 06/30/2010) 

66 Immunomedics, Inc. IMMU 122 (Total Full-Time as of 08/23/2010) 

67 Incyte Corporation INCY 221 (Year End Average Staff as of 

12/31/2009) 

68 Inhibitex Inc INHX 32 (Total Full-Time as of 12/31/2009) 

69 InSite Vision Inc. INSV 8 (Total Full-Time as of 12/31/2009) 

70 Intellect Neurosciences Inc ILNS 2 (Year End Average Staff as of 

06/30/2010) 

71 Interleukin Genetics, Inc. ILIU 27 (Year End Average Staff as of 

03/31/2007) 

72 Isis Pharmaceuticals, Inc.  ISIS 300 (Approximate Full-Time as of 

02/10/2010) 

73 Jazz Pharmaceuticals Inc JAZZ 228 (Approximate Full-Time as of 

02/26/2010) 

74 Johnson & Johnson  JNJ 115,500 (Approximate Full-Time as of 

01/03/2010) 

75 Kendle International Inc. KNDL 3,640 (Approximate Full-Time as of 

12/31/2009) 

76 King Pharmaceuticals, Inc. KG 2,640 (Approximate Full-Time as of 

02/23/2010) 

77 Life Sciences Research Inc  LSR 1,648 (Year End Average Staff as of 

12/31/2008) 

78 Ligand Pharmaceuticals Inc LGND 72 (Total Full-Time as of 02/01/2010) 

79 Medicinova Inc MNOV 24 (Total Full-Time as of 03/15/2010) 

80 Medtox Scientific, Inc. MTOX 621 (Total Full-Time as of 12/31/2009) 

81 Molecular Insight 

Pharmaceuticals Inc 

MIPI Q 71 (Total Full-Time as of 12/31/2009) 

82 Myriad Genetics, Inc. MYGN 870 (Total Full-Time as of 08/04/2010) 

83 Nabi Biopharmaceuticals NABI 42 (Year End Average Staff as of 

12/26/2009) 

84 NanoViricides Inc NNVC 6 (Total Full-Time as of 06/30/2010) 

85 NeoStem Inc  NBS 25 (Total Full-Time as of 12/31/2009) 

86 Neurocrine Biosciences, Inc. NBIX 65 (Approximate Full-Time as of 

01/31/2010) 

87 NeurogesX Inc NGSX 45 (Year End Average Staff as of 

12/31/2009) 

88 Northfield Laboratories Inc. NFLD 

Q 

91 (Year End Average Staff as of 

08/01/2008) 

89 Northwest Biotherapeutics Inc NWBO 4 (Total Full-Time as of 03/28/2010) 

90 Novadel Pharma Inc NVDL 3 (Total Full-Time as of 03/24/2010) 
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91 Noven Pharmaceuticals, Inc. NOVN 310 (Approximate Full-Time as of 

03/02/2009) 

92 NuPathe Inc PATH 22 (Total Full-Time as of 06/30/2010) 

93 Nutra Pharma Corp NPHC 10 (Year End Average Staff as of 

12/31/2009) 

94 Obagi Medical Products Inc OMPI 197 (Year End Average Staff as of 

12/31/2009) 

95 Omnicare Inc. OCR 13,700 (Approximate Full-Time as of 

12/31/2009) 

96 Onyx Pharmaceuticals, Inc. ONXX 271 (Total Full-Time as of 12/31/2009) 

97 Optimer Pharmaceuticals Inc OPTR 69 (Year End Average Staff as of 

03/01/2010) 

98 Ore Pharmaceutical Holdings Inc ORXE 7 (Total Full-Time as of 12/31/2009) 

99 Orexigen Therapeutics, Inc.  OREX 61 (Total Full-Time as of 03/08/2010) 

100 Osteologix Inc OLGX 3 (Total Full-Time as of 12/31/2009) 

101 Oxygen Biotherapeutics Inc OXBT 24 (Total Full-Time as of 04/30/2010) 

102 Pacific Biomarkers, Inc. PBMC 69 (Total Full-Time as of 09/21/2010) 

103 PacificHealth Laboratories, Inc. PHLI 10 (Total Full-Time as of 12/31/2009) 

104 Par Pharmaceutical Companies 

Inc 

PRX 616 (Year End Average Staff as of 

12/31/2009) 

105 PDL BioPharma Inc PDLI 7 (Total Full-Time as of 03/01/2010) 

106 Penwest Pharmaceuticals Co. PPCO 39 (Year End Average Staff as of 

03/15/2010) 

107 Peregrine Pharmaceuticals Inc. PPHM 139 (Total Full-Time as of 04/30/2010) 

108 Perrigo Company PRGO 7,700 (Year End Average Staff as of 

08/09/2010) 

109 Pfizer Inc PFE 116,500 (Approximate Full-Time as of 

12/31/2009) 

110 Pharmacyclics, Inc. PCYC 58 (Total Full-Time as of 06/30/2010) 

111 PharmaNet Development Group 

Inc 

PDGI 2,400 (Approximate Full-Time as of 

12/31/2008) 

112 PharMerica Corp PMC 4,700 (Approximate Full-Time as of 

12/31/2009) 

113 PolyMedix Inc PYMX 22 (Year End Average Staff as of 

12/31/2009) 

114 Pozen Inc. POZN 31 (Total Full-Time as of 01/31/2010) 

115 Procter & Gamble Co.  PG 127,000 (Approximate Full-Time as of 

06/30/2010) 

116 Progenics Pharmaceuticals, Inc. PGNX 204 (Total Full-Time as of 12/31/2009) 

117 Protalex Inc PRTX 2 (Total Part-Time as of 08/27/2010) 

118 Questcor Pharmaceuticals Inc QCOR 77 (Total Full-Time as of 12/31/2009) 

119 Regeneron Pharmaceuticals, Inc. REGN 1,029 (Total Full-Time as of 12/31/2009) 

120 Salix Pharmaceuticals Ltd  SLXP 395 (Approximate Full-Time as of 

12/31/2009) 

121 Sanofi-Aventis SA SNY 104,867 (Year End Average Staff as of 

12/31/2009) 

122 Schering-Plough Corp.  SGP 51,000 (Approximate Full-Time as of 
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12/31/2008) 

123 SciClone Pharmaceuticals, Inc. SCLN 223 (Year End Average Staff as of 

12/31/2009) 

124 SeraCare Life Sciences Inc (DE) SRLS 241 (Total Full-Time as of 09/30/2010) 

125 Sucampo Pharmaceuticals Inc SCMP 93 (Total Full-Time as of 03/10/2010) 

126 SuperGen, Inc. SUPG 80 (Total Full-Time as of 12/31/2009) 

127 Synta Pharmaceuticals Corp SNTA 127 (Total Full-Time as of 12/31/2009) 

128 Targacept Inc TRGT 116 (Year End Average Staff as of 

02/28/2010) 

129 Theravance Inc THRX 194 (Year End Average Staff as of 

12/31/2009) 

130 Trimeris, Inc. TRMS 4 (Total Full-Time as of 03/16/2010) 

131 United Therapeutics Corp UTHR 410 (Year End Average Staff as of 

01/05/2010) 

132 United-Guardian, Inc. UG 35 (Total Full-Time as of 12/31/2009) 

133 Urigen Pharmaceuticals Inc URGP 2 (Total Full-Time as of 06/30/2009) 

134 Valeant Pharmaceuticals 

International  

VRX 3,100 (Approximate Full-Time as of 

12/31/2009) 

135 Vertex Pharmaceuticals, Inc. VRTX 1,422 (Total Full-Time as of 12/31/2009) 

136 Vivus, Inc. VVUS 126 (Year End Average Staff as of 

02/26/2010) 

137 Wyeth  WYE 47,426 (Year End Average Staff as of 

12/31/2008) 

138 XenoPort Inc  XNPT 219 (Total Full-Time as of 12/31/2009) 

139 Zila, Inc. ZILA 367 (Year End Average Staff as of 

07/31/2008) 
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APPENDIX F. FORM 10-K 

Every annual report contains 4 parts and 15 schedules. They are 

 

PART I 

 

ITEM 1. Description of Business 

 

ITEM 1A. Risk Factor 

 

ITEM 1B. Unresolved Staff Comments 

 

ITEM 2. Description of Properties 

 

ITEM 3. Legal Proceedings 

 

ITEM 4. Submission of Matters to a Vote of Security Holders 

 

 

PART II 

 

ITEM 5. Market for Registrant’s Common Equity, Related Stockholder Matters and 

Issuer Purchases of Equity Securities 

 

ITEM 6. Selected Financial Data 

 

ITEM 7. Management’s Discussion and Analysis of Financial Condition and Results of 

Operations 

 

ITEM 7A. Quantitative and Qualitative Disclosures About Market Risk 

 

ITEM 8. Financial Statements and Supplementary Data 

 

ITEM 9. Changes in and Disagreements With Accountants on Accounting and Financial 

Disclosure 

 

ITEM 9A(T). Controls and Procedures 

 

ITEM 9B. Other Information 

 

 

PART III 

 

ITEM 10. Directors, Executive Officers and Corporate Governance 
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ITEM 11. Executive Compensation 

 

ITEM 12. Security Ownership of Certain Beneficial Owners and Management and 

Related Stockholder Matters 

 

ITEM 13. Certain Relationships and Related Transactions, and Director Independence 

 

ITEM 14. Principal Accounting Fees and Services 

 

 

PART IV 

 

ITEM 15. Exhibits, Financial Statement Schedules Signatures 
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APPENDIX G. THE DEFINITIONS AND MEANINGS FOR SEMANTIC VALIDITY 

 

1. Three types of uncertainty 

 

 State uncertainty is related to a situation that one does not understand how 

components of the environment might be changing. 

 Effect uncertainty is related to an individual’s ability to predict what the 

impact of environmental events or changes will be on his/her organization. 

 Response uncertainty is associated with attempts to understand what response 

options are available to the organization and what the value or utility of each 

might be. 

2. Business strategy 

 Market strategy is for expanding size of companies with new products and 

services, joint development, merger & acquisition, or alliance. 

 Efficiency strategy is for improving efficiency with cost savings, reducing errors, 

or lowering overhead cost. 

3. Internal and external environment 

 Internal environment refers to environment factors within a firm 

 External environment refers to environment factors outside a firm 
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APPENDIX H. STRUCTURAL VALIDITY AND FUNCTIONAL VALIDITY FOR 

THREE TYPES OF UNCERTAINTY 

 
Contents State Effect Response 

I do not know how components of the environment might be 

changing. 

   

I do not know whether suppliers will increase the prices of 

input materials. 

   

I do not know whether government will regulate a medicine.    

I do not know whether a lawsuit will be successful or not.    

I do not sure what the impact of environmental events or 

changes will my organization. 

   

I do not know whether the population increases of elder people 

will increase profits. 

   

I do not know what the impact of a government policy will be.    

I do not know what response options are available to my 

organization. 

   

I do not sure what kinds of strategy I need to use for new 

government policy. 

   

I do not know how I set up a strategy to respond to the new 

policy of competitors. 
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APPENDIX I. STRUCTURAL VALIDITY AND FUNCTIONAL VALIDITY FOR 

MARKET AND EFFICIENCY STRATEGY 

Contents Market 

Strategy 

Efficiency 

Strategy 

Increasing profits   

Developing new products and services   

Expanding services   

Developing a strategy for new customers   

Economy of scale   

New market segment   

New business with alliance   

Seeking operating efficiency with few errors and high quality   

Emphasizing value-for-money   

Understanding specific customer needs well   

Offering premium level of service   

IT supports for developing new product and services   

IT supports for identifying necessary products and services   

IT supports for gathering information from wide area sources   

IT supports for reducing overhead cost and improving efficiency   

IT supports for producing mass customization   

IT supports for providing better service to customers   

Database management systems   

Billing information systems   

Reporting systems   

E-Learning systems   

Customer relationship management systems   

Customer complaints management systems   

Shared value management   

E-commerce   

Executive strategic information systems   

Intelligent information systems   
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