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ABSTRACT 

Even though most clinical information systems (CIS) today are technically sound, 

the number of successful implementations of these systems is low. For that reason, 

understanding the characteristics and challenges for organizations implementing CIS is 

now considered key to successful information technology deployment (Lorenzi & Riley, 

1997). Although theory driven information systems models and CIS studies exist, an 

integrated model to predict a successful CIS has not been evaluated. The purpose of this 

research was to evaluate the ability of a theoretically-based integrated model of CIS 

success (CISSM) to predict a successful CIS from the clinicians’ perspective. Data were 

collected and analyzed from 234 registered nurses in 4 hospitals who had used the Cerner 

PowerChart Admission Health Profile (AHP) longer than 3 months. Construct validity 

and internal consistency reliability of the 23-item online instrument were established. The 

results of stepwise multiple regression analyses provided tentative support for the CISSM 

model. 
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CHAPTER I: BACKGROUND AND SIGNIFICANCE  

“Healthcare delivery has been relatively untouched by the revolution in 

information technology that has transformed nearly every other aspect of society... 

information technology must play a central role in redesigning the health care delivery 

system” to optimize care processes that are responsive to patient needs (Institute of 

Medicine, 2001, pp. 15-16). The 2001 IOM report concluded redesigning the United 

States healthcare system will require the effective use of information technologies to 

manage clinical knowledge.  

To use information technology effectively, requires that we understand where 

information technology will be successful and what challenges to the successful 

integration of technology might be anticipated (Lorenzi & Riley, 1997). In recent Senate 

testimony on health information technology (Leavitt, 2005), it was reported that 

industries such as retail, shipping and banking have successfully transformed the way 

they do business through the use of information technology. However, in spite of the 

nearly $2 trillion Americans spend on healthcare, the amount spent on information 

technology lags behind other industries (Leavitt, 2005). Only a fraction of hospitals have 

successfully implemented a comprehensive electronic medical record that is seen as a 

critical component of safe care (Institute of Medicine, 2004). This lag in spending on 

health information technology is a more complex issue than the substantial financial 

investment required for technically sound clinical information systems (CIS). 
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Problem Statement 

Even though most clinical information systems today are technically sound, the 

number of successful implementations (defined as applications that achieve their 

purchasers’ goals and utilize available options effectively) is low. Indeed, “most 

applications fail,” to meet these criteria, either partially or completely (Berg, 1999, page 

87). Thus the major challenges to health information technology success today seem to be 

more behavioral than technical (Lorenzi and Riley, 2000; Bakken, 2004). For that reason, 

understanding the characteristics of organizations in which health information technology 

is being implemented and what challenges might be anticipated is now considered key to 

successful information technology deployment (Lorenzi & Riley, 1997). This 

understanding requires integrated theory-driven CIS research (Effken, 2003). Indeed, in a 

review of the CIS literature, no evaluation framework has been proposed specifically for 

CIS (Van Der Meijden, Tange, Troost & Hasman, 2003). Although currently there are 

several theoretically-based models of information systems success (with success defined 

from the user’s perspective), none of these predicts CIS success in the acute healthcare 

environment. As a step toward building a theory of health information system success, a 

model that predicts the likelihood success of a clinical information system in the acute 

healthcare environment is needed.  

Background 

Defining Success 

Outcomes cannot be predicted if definitions of the desired result, i.e., success, are 

unclear. A variety of definitions of success have been identified (Table 1). In the nursing 
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literature, the desired outcome of CIS has evolved from establishing a need for CIS to 

evaluating the successful net benefits of a CIS. In 1984, Zielstorff suggested that CIS 

must enable nurses to evaluate and quantify their “effectiveness.” Chang (1984) 

concluded that the success of CIS innovation was defined by the individual nurse’s 

“willingness to interact with computers.” Later, Romano (1995) identified predictors of 

nurses’ computer “adoption”. According to Bowles (1997), success is defined as nursing 

“information systems acceptance”. Alternately, Allan & Englebright (2000) described an 

effective and efficient nursing documentation system as “compliant with care standards”. 

Still, the most common definition of success in the CIS literature is “not a failure” (Van 

Der Meijden et al., 2003). Delone and McLean (2002) defined success by grouping 

“individual impact” and “organizational impact” measures into a single impact or benefit 

category of “Net Benefits” (positive minus negative benefits for both staff and the 

organization) because no outcome is wholly positive (Delone and McLean, 2002). This 

approach may allow for more flexibility in defining the overall desired success outcome. 
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TABLE 1. Success Definitions 

Success Definition Source 

Information systems effectiveness  Shannon & Weaver, 1949; Zielstorff, 1984 

Information systems influence  Mason, 1978 

Willingness to interact with computers Chang, 1984 

Individual and Organizational impacts Delone & McLean, 1992 

Computer user satisfaction  Doll, Xia & Torkzadeh, 1994 

Computer information system adoption  Romano, 1995 

Computer information system integration  Lewis & Watson, 1997 

Information systems acceptance  Bowles, 1997 

Care standards compliance  Allan & Englebright, 2000 

Information system net benefits Delone & McLean, 2002 

Not a failure Van Der Meijden et al., 2003 

 

Initially, failures in CIS implementation were ascribed to problems with the 

technology. However, as technology improved-- but the failure rate did not, researchers 

began to focus increasingly on users. Clinicians frequently resisted using computers 

because few were familiar with them. (Anderson & Aydin, 2005; Berg, 1999; Hammond, 

Johnson, Ward, Varas, Dembicki & Marcial, 1991; Poon, Blumenthal, Jaggi, Honour, 

Bates & Kaushal, 2004). For that reason, early nursing research in this area focused on 

nurses’ attitudes toward computers. For example, nurses’ attitudes about computers were 

considered key to the successful integration of CIS (Brodt & Stronge, 1986; Murphy, 

Maynard & Morgan, 1994). Age, education, computer experience, nursing experience 

and computer anxiety were found to be the major determinants of resistance to computer 

use (McBride & Nagle, 1996; Startsman & Robinson, 1972; Strickland, Bierer & Struck, 
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2003; Stronge & Brodt, 1988). However, nurses’ resistance to using computers has faded 

and the influence of these demographic factors has decreased (Lee, Lee, Lin & Chang, 

2005). Increasingly, the focus of CIS nursing research has shifted from attitudes toward 

computers to attitudes about using computers (Axford & Carter, 1996, Vassar, Lin & 

Planchock, 1999; Getty, Ryan & Ekins, 1999). A considerable amount of research has 

examined physicians’ opinions about CIS applications, particularly clinical provider 

order entry (Ash, Berg & Coeira, 2004; Berger & Kichak, 2004; McDonald, Overhage, 

Mamlin, Dexter & Tierney, 2004), but less research has been done related to nurses’ 

opinions about using CIS applications (Hilz, 2000, Romano, 1990). For example, there 

have been several studies recently that investigated nurses’ use of information systems 

technology (Ammenwerth, Mansmann, Iller & Eichstadter., 2003; Moody, Slocum, Berg 

& Jackson, 2004; Smith, Smith, Krugman & Oman, 2005). However, none of these 

considered the work environment as a possible facilitating or limiting factor, which is 

surprising given the 2004 IOM report that recognized the importance of nurses’ work 

environment on patient outcomes.  

Predicting Success 

Even though there has been little agreement on what defines CIS success, there is 

agreement that CIS success is dependent on the specific clinical information system, the 

specific setting, and the stakeholders’ objectives for the system (Anderson & Aydin, 

2005; Hannah & Ball, 1995). In a review of nursing application studies, concepts used to 

define successful outcomes were categorized according to the Information Systems 

Success Model (ISSM) constructs (Delone & McLean, 2002) (Table 2). 
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TABLE 2. CIS Concepts by ISSM Constructs 

Construct/ Dimension Source 

System performance  
   Ease of use Ammenwerth, Mansmann et al., 2003, Weiner, Gress, 

Thiemann, Jenckes et al., 1999; Minda & Brundage, 1994; 
Pabst et al., 1996; Ammenwerth, Eichstadler, Haux, Pohl, 
Rebel & Ziegler, 2001 

   Time savings Allan & Englebright, 2000; Harrison, 1991; Kahl et al., 
1991; Pabst, Scherubel & Minnick., 1996 

  Response time Weiner et al., 1999; Allan & Englebright, 2000 

Information Quality  

  Content  Allan & Englebright, 2000; Harrison, 1991; Dennis et al., 
1993; Marr, Duthie, Glassman,  Janovas et al., 1993; Pabst 
et al., 1996; Ammenwerth et al., 2001 

  Timeliness Marr et al., 1993; Pabst et al., 1996 

  Availability Ammenwerth, Mansmann et al., 2003; Weiner et al., 1999 

User Satisfaction  

  Overall satisfaction Weiner et al., 1999; Allan & Englebright, 2000; Hammond 
et al., 1991; Dennis et al., 1993; Pabst et al., 1996; 
Ammenwerth et al., 2001 

  Clinician attitude Murphy et al., 1994; Ammenwerth et al., 2001 

   Legibility Van Der Meijden et al., 2003 

  Efficiency & effectiveness Dennis et al., 1993 
 

Actual Use  

  Entry number Ammenwerth, Mansmann et al., 2003, Dennis et al., 1993; 
Marr et al., 1993; Minda & Brundage, 1994 

  Use frequency Ammenwerth, Mansmann et al., 2003, Dennis et al., 1993; 
Marasovic, Kenney, Elliot & Sindhusake, 1997 

  Entry location Pabst et al, 1996 

Net Benefit  

  Documentation frequency Allan & Englebright, 2000; Marr et al., 1993; Pabst et al., 
1996 

  Documentation time of day Marr et al., 1993; Pabst et al., 1996 

  Administrative tasks 
frequency 

Allan & Englebright, 2000; Dennis et al., 1993 

  Efficiency & effectiveness Marr et al., 1993 

  Information integration Pabst et al., 1996 

 Information interpretation Dennis et al., 1993 

  Changed direct benefits Weiner et al., 1999 

 Communication & 
collaboration 

Dennis et al., 1993; Pabst et al., 1996; Ammenwerth et al., 
2001 

  Time savings Allan & Englebright, 2000; Harrison, 1991; Kahl et al., 1991 

  Patient care Weiner et al., 1999; Allan & Englebright, 2000 
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Note that there are no social factors or facilitating work condition concepts 

directly examined in these studies. 

The benefits of successful CIS implementation depend heavily on the integration 

of the computer system into a complex organizational setting (Anderson & Aydin, 2005). 

Although redesigning nursing work processes is necessary when a CIS is introduced 

(Axford & Carter, 1996; Bowles, 1997; McLane, 2005, Miranda, Fields & Lund, 2001); 

clinicians are put under great pressure when they do not perceive, or have not 

experienced, the benefits of the change (Lee et al., 2005; Lorenzi, Riley & Mantel, 1990).  

Toward a Model of CIS Success 

Information Systems Acceptance Theories 

User acceptance of a CIS is a critical measure of a system’s success (Chin, Diehl 

& Norman, 1988). User acceptance is discussed extensively in computer science, 

information systems, management information systems, social psychology and sociology 

literature. The major theoretical models that provide the foundation for unified user 

acceptance research are diffusion of innovation theory (Rogers, 2003), the theory of 

reasoned action (Fishbein & Ajzen, 1975) and the theory of planned behavior (Ajzen, 

1991).  

Diffusion of innovation. This theory defines adoption of an innovation as deciding 

to make full use of an innovation (Rogers, 2003). The process begins when individuals 

(or other decision-making units) acquire initial knowledge of an innovation, then 

formulate an attitude toward the innovation, decide to adopt (or reject) it, implement the 

new idea, and finally confirm their initial decision. However, in an environment in which 
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use of the innovation is mandated by administration, the organization’s adoption decision 

may precede end users’ persuasion stage (i.e., when individuals form a favorable or 

unfavorable attitude toward the innovation based on its perceived attributes). 

Theory of reasoned action. This social psychology theory has been widely used to 

predict behavior (Fishbein & Ajzen, 1975). Its three constructs (individual reactions, 

behavioral intention and actual use) are the basis for information technology acceptance 

models (Venkatesh, Morris, Davis & Davis, 2003). The Theory of Reasoned Action 

assumes that behavior is determined by intention to perform the behavior, which is itself 

determined by the person’s attitude toward the behavior (Fishbein & Ajzen, 1975). 

Behavioral intent measures the strength of a person’s intention to perform a specified 

behavior. Attitude (defined as a person’s positive or negative feelings about performing 

the target behavior) is determined by salient beliefs and an evaluation of the 

consequences. 

Davis (1989) incorporated the Theory of Reasoned Action into his Technology 

Acceptance Model (TAM) to explain computer usage behavior (Figure 1). Davis found 

mixed evidence that beliefs (perceived usefulness, perceived ease of use) and attitudes 

are influenced by external factors related to system design, user characteristics, task 

characteristics, organizational structure, implementation process and cognitive style. 

Venkatesh and Davis (2000) later extended TAM by including “subjective norm” (peer 

influence, superior’s influence), which they found directly affected users’ intentions in a 

mandatory user context, but was moderated by experience. In the same study, the 
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strongest determinant of intention to use was “perceived usefulness” (Venkatesh & 

Davis, 2000).  

 

FIGURE 1. Technology Acceptance Model (Davis, 1989) 

 

Theory of planned behavior. Ajzen (1991) extended the Theory of Reasoned 

Action as the Theory of Planned Behavior to better address behaviors not completely in 

the user’s control by adding the construct, “subjective norm.” Taylor & Todd (1995) 

further extended the theory by decomposing “attitude” (perceived usefulness), 

“subjective norm” (peer influence, superior influence) and “perceived behavioral control” 

(self efficacy, resource facilitating conditions), constructs into their specific antecedent 

beliefs. In their 1995 study, computer use was determined directly by perceived 

behavioral control and intention to use (Figure 2).  

Perceived 
Usefulness 

Perceived 
Ease of Use 

External 
Variables 

Intention Behavior Attitude 
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FIGURE 2. Decomposed Theory of Planned Behavior Model (Taylor & Todd, 1995) 

 

Unified theory of acceptance and use of technology. After reviewing and testing 

eight information technology (IT) acceptance models, Venkatesh and his colleagues 

(2003) reformulated and validated an integrated model. Their Unified Theory of 

Acceptance and Use of Technology (UTAUT) (Figure 3) included three determinants of 

“intention to use” (performance expectancy, effort expectancy and social influence) and 

two determinants of “use behavior” (intention to use and facilitating conditions). 

Subsequent research showed that the role of “social influence” was more important in a 

mandatory context, particularly among women. In addition, “facilitating conditions” 

directly predicted use behavior. Experience, voluntariness, gender and age were found to 

be significant moderators, but are not shown in the model for clarity. UTAUT explained 

more of the variance of behavioral intention (R2 = .70) than the pooled eight models. 

Behavior Intention 

Subjective 
Norm 

Attitude 
 

Superior 
Influence 

Perceived 
Usefulness 

Peer 
Influence 

Perceived 
Behavioral 

Control 

Self 
Efficacy 

Resource 
Facilitating 
Conditions 
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FIGURE 3. Unified Theory of Acceptance & Use of Technology Model (Venkatesh et 
al., 2003) 

 
UTAUT constructs, dimensions and definitions are shown in Table 3. The 

strength of this model is that it incorporated both contextual (social influence and 

facilitating conditions of the work environment) and technology factors. Earlier user 

acceptance models, such as the Technology Acceptance Model (Davis, 1989), have been 

applied to predict future acceptance behavior; however, UTAUT has not been applied to 

evaluate the current status of CIS acceptance. 

Use 
Behavior 

Intention 
to use 

Social 
Influence 

Effort 
Expectancy 

Facilitating 
Conditions 

Performance 
Expectancy 
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TABLE 3. Unified Theory of Acceptance and Use of Technology Definitions 

(Venkatesh et al., 2003) 

 

Construct/ Dimension Definition 

Performance Expectancy  

 

The degree to which an individual believes that using the 
system helps him or her to attain gains in job performance 
(Venkatesh et al., 2003). 

Perceived Usefulness  The degree to which an individual believes that using a 
particular system would enhance his or her job performance 
(Davis, Bagozzi & Warshaw, 1989). 

Relative Advantage 
 

The degree to which using an innovation is perceived as 
better than the idea it supersedes (Rogers, 2003). 

Outcome Expectations  
 

The perceived likely consequences of using computers 
related to performance-related improvements in job 
performance and personal expectations of change in image or 
status (Compeau, Higgins & Huff, 1999). 

Effort Expectancy 

 

Effort expectancy is the degree of ease associated with the use 
of the system (Venkatesh et al., 2003). 

Perceived Ease of Use  
 

The degree to which a person believes that using a particular 
system would be free of effort (Davis, 1989). 

Ease of Use  
 

The degree to which an innovation is perceived as being 
difficult to use (Moore & Benbasat, 1991). 

Social Influence 

 

The degree to which an individual perceives that important 
others believe he or she should use the new system 
(Venkatesh et al., 2003). 

Subjective Norm 
 

The perceived social pressure to perform or not perform a 
behavior. (Ajzen, 1991, p. 188). 

Social Factors 
 

The individual’s internalization of the reference group’s 
subjective culture, and specific interpersonal agreements that 
the individual has made with others, in specific social 
situations (Triandis, 1980, p. 196). 

Facilitating Conditions 

 

The degree to which an individual believes that an 
organizational and technical infrastructure exists to support 
use of the system (Venkatesh et al., 2003). 

Perceived Behavioral 
Control 

Perceptions of internal and external constraints on behavior 
(Ajzen, 1991, p. 188). 

   Facilitating Conditions  Objective factors in the environment (Thompson et al, 1991). 

Intention to Use 

 

A measure of the strength of a person’s intention to perform 
a specified behavior (Fishbein & Ajzen, 1975). 

Actual Usage  

 

The degree of use of computers at work and at home (Davis, 
1989). 

Voluntariness  

 

The degree to which use of the innovation is perceived as 
being voluntary or of free will (Moore & Benbasat, 1991). 
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User Satisfaction 

Bailey and Pearson’s User Satisfaction model incorporates overall user 

satisfaction with IS (Melone, 1990). Bailey and Pearson identified 39 factors affecting 

“user satisfaction,” which they defined as the sum of one’s positive and negative 

reactions to a set of factors (IT staff and services, Information Quality and user 

knowledge or involvement) (Bailey & Pearson, 1983; Baroudi & Orlikowski, 1988; Ives, 

Olsen & Baroudi, 1983) . Other studies have extended this work to produce a 

psychometrically parsimonious measurement of user satisfaction (Doll & Torkzadeh, 

1988; Doll et al., 1994). Doll & Torkzadeh (1988) validated an End-User Computing 

Satisfaction instrument that explains and measures the user satisfaction construct mainly 

as it relates to information quality as shown in Table 4. However, the measure 

dimensions fail to reveal the underlying reasons of why users are satisfied or dissatisfied 

with an information system (Au, Ngai & Cheng., 2002). Others have argued that user 

satisfaction alone cannot fully measure information system success (DeLone & McLean, 

2003). 
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TABLE 4. End-User Computing Satisfaction Definitions (Doll & Torkzadeh, 1988)  

Dimension Definition 

Accuracy  The correctness of the output information. 
 

Content The completeness and precision of the output information. 
 

Ease of use The degree to which a person believes that using a system 
would be free of effort.  

Format The material design of the layout and display of the output 
contents. 

Timeliness The availability of the output information at a time suitable 
for its use.  

Criterion Questions Is the system successful? 
Are you satisfied with the system? 

 

Information Systems Success Model 

DeLone and McLean’s (1992) Information Systems Success Model (ISSM) builds 

on Shannon and Weaver’s (1949) three information levels (technical, semantic and 

effectiveness) and Mason’s (1978) information influence model (production, product, 

receipt and influence). In the ISSM, information flows through a series of stages from its 

production, through its use, to its influence on net benefits. In this context, net benefits 

are defined as the degree to which a person believes that using a particular system would 

enhance job or organizational performance (Delone & McLean, 2003). The validated 

ISSM (Figure 4) assumes that system quality, information quality and service quality, 

individually and jointly, affect user satisfaction and use (Delone & McLean, 2003). User 

satisfaction and use are interdependent and assumed to be antecedents of net benefits 

(Delone & McLean, 2003).  
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FIGURE 4. Information Systems Success Model (DeLone & McLean, 2003)  

 
This model’s strength comes from the dynamic interdependency, causal as well as 

temporal, of its six success constructs (Table 5). The model is highly focused on the 

technology and information outputs but does not fully address social contextual 

predictors of a successful information system. In addition, the ISSM, as a whole, has 

rarely been applied in the CIS context (Ammenwerth, Kaiser, Wilhelmy & Hofer, 2003). 

Its many CIS dimensions have not been tested within an integrated model.  
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TABLE 5. Information Systems Success Definitions (DeLone & McLean, 2003)  

Construct/ Dimension Definition 

Information Quality 
(Bailey & Pearson, 1983) 

 

   Accuracy  The correctness of the output information. 

   Completeness  The comprehensiveness of the output information content. 

   Currency The age of the output information. 

   Format The material design of the layout and display of the output 
contents. 

   Precision  The variability of the output information from that which it 
purports to measure. 

   Reliability  The consistency and dependability of the output information. 

System Quality 

(Bailey & Pearson, 1983) 

 

   Access The ease or difficulty with which the user may act to utilize 
the capability of the computer system. 

   Error recovery The methods & policies governing correction and rerun of 
system outputs that is incorrect. 

   Flexibility The capacity of the information system to change or to adjust 
in response to new conditions, demands or circumstances. 

   Integration The ability of the systems to communicate/transmit data 
between systems serving different functional areas. 

   Language The set of vocabulary, syntax and grammatical rules used to 
interact with the computer systems. 

Service Quality 

(Bailey & Pearson, 1983) 

 

   Service Support 
 

End users’ perceptions of information systems staff and 
quality of service support 

User Satisfaction 

(Chin, 1988) 
 

Overall reactions to software  

Actual Use/ Intent to Use 

(Livari, 2005) 

The daily use time & frequency of use/ the strength of a 
person’s intention to perform a specific behavior. 

Net Benefit 

 (Seddon, 1997, p. 250) 
 

The degree to which a person believes that using a particular 
system would enhance job or organizational performance. 

 

Most CIS studies have focused on the use of technology and have not integrated 

the work environment as a potential facilitating or inhibiting factor. Simply using a CIS 

does not mean that users consider the system successful, as evidenced by the failure of 
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most systems. A significant gap in CIS research is the failure to focus on clinicians’ 

perceptions of social and environmental factors that might predict the success of CIS.  

Purpose 

Although theory driven information systems models and focused CIS studies 

exist, an integrated approach to predicting CIS success is lacking. The present research 

evaluated the ability of a theoretically-based integrated model of CIS success (CISSM) to 

predict clinical information system success from the clinicians’ perspective. A full 

description of the model and its derivation is provided in Chapter 2. together with the 

research questions addressed in the study. 

Significance 

This research was intended to not only evaluate a theoretically-based model of 

CIS success in the acute healthcare environment, but also to contribute to our 

understanding of the social and facilitating conditions of the clinical work environment 

that affect the successful outcomes of CIS. The CISSM is intended to provide a 

framework for evaluating the overall success of CIS in the clinical context. It facilitates 

evaluation of the global status of CIS success on a formative, as well as summative, basis, 

and provides information that identifies general areas that have improved or need 

improvement. As a result, intervention strategies specific to system performance, 

information quality, social factors or facilitating conditions can be targeted efficiently and 

effectively. CISSM might provide the basis for ongoing feedback to the clinical users on 

the status of expected CIS net benefits. Finally, this research may help to build a better 

health care system that is safe, effective, timely and efficient. The ultimate benefit is 
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healthy people.  

Summary 

This chapter described the research problem and the issues in defining and 

predicting success of CIS. The purpose of the research and its significance in building a 

better healthcare system were presented. Chapter 2 describes the theoretical perspectives 

of the research that include the nursing systems view, as well as the extant information 

systems and CIS literature. An integrated model is presented and described together with 

the research questions that were addressed. 
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CHAPTER II: THEORETICAL PERSPECTIVES 

The purpose of this chapter is to discuss the theoretical underpinnings that led to 

the development of the proposed model of CIS success (CISSM) that is rooted in the 

systems science perspective and was tested in this research. Based on the review of the 

literature, two existing models were used as the basis for the CISSM. In addition, two 

new scales derived from CIS literature were integrated into the CISSM. The theory-

driven systems approach is discussed briefly followed by a description of the CISSM 

conceptual framework and research questions. 

Systems Science Perspective 

Most CIS research is problem-driven rather than theory-driven (Ammenwerth, 

Mansmann et al., 2003; Dillon, Blankenship & Crews, 2005; Lee et al., 2005). Currie 

(2005) argues that medical informatics research should reflect a theory-driven 

understanding of context, users, system functionality and the software development 

cycle. However, Currie does not include a theory-driven causal understanding of CIS 

success outcomes in her analysis. This understanding requires a systems perspective, 

which is a scientific view of healthcare organizations not as the sum of parts but as an 

open, complex, multilevel, dynamic whole that includes the environmental context of the 

system (Von Bertalanffy, 1968; Donabedian, 1966). The strength of a systems 

perspective is in identifying how the parts of the system are interconnected to fulfill some 

purpose (Institute of Medicine, 2001). This interconnectedness increases the possibility of 

organizational success the organization changes the CIS and the CIS changes the 

organization (Black & Porter, 1996). A recent review of CIS studies found that an 
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integrated theory-driven approach to CIS success was lacking (Despont-Gros, Fabry, 

Muller, Geissbuhler & Lovis, 2004). However, an integrated system’s perspective is 

found in the Quality Health Outcomes Model (QHOM) (Mitchell, Ferketich, & Jennings, 

1998). The QHOM provides a broad conceptual framework in which the effects of an 

intervention on outcomes are mediated by the client and system/context (Figure 5). A 

major strength of QHOM is that it looks at the system as a whole and can accommodate 

complex relationships and multiple levels. Unfortunately, CIS research has been highly 

focused on clinical problems and not on the integrated whole of the clinical work 

environment. The study model presented in the next section broadly incorporates QHOM 

construct relationships as stages. 

 

 

FIGURE 5. Quality Health Outcomes Model (Mitchell, Ferketich, & Jennings, 1998) 

 
Conceptual Framework 

CISSM Overview 

The Clinical Information Systems Success Model (CISSM) was derived from the 

Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003) 
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and the Information Systems Success Model (ISSM) (Delone & McLean, 1992) but using 

relevant CIS research dimensions. Table 6 shows the CISSM constructs, dimensions and 

definitions. UTAUT (Venkatesh et al., 2003) contributes the social contextual focus 

(social influence and facilitating conditions of the work environment) together with some 

of the technology content for the CISSM. Earlier user acceptance models, such as the 

Technology Acceptance Model (Davis, 1989) have been applied to predict future CIS 

acceptance; however, performance expectancy and effort expectancy constructs do not 

evaluate the current status of CIS acceptance so they are not included in the CISSM. The 

ISSM (Delone & McLean, 1992) grounds the temporal ordering of the CISSM and 

contributes content related to information quality and system performance, however, the 

ISSM alone does not fully address social contextual factors that might lead to a 

successful information system implementation.  

TABLE 6. Clinical Information Systems Success Model (CISSM) Definitions 

Construct Dimension Definition 

System 

Performance 

Ease of Use 
 

The degree to which a clinician believes that 
using a particular system would be free of effort. 
(Davis, 1989, p. 320)  

 Accessibility  The ease or difficulty with which the clinician 
may act to utilize the capability of the computer 
system. (Bailey & Pearson, 1983, p. 541) 

 Reliability  The dependability and consistency of access and 
uptime of systems. (Goodhue & Thompson, 
1995, p. 236) 

Information 

Quality  

Perceived 
Usefulness  

The degree to which a clinician believes that 
using a particular system would enhance his or 
her job performance. (Davis, 1989, p. 320) 
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TABLE 6 
 

 (CONTINUED)  

 Content The completeness and precision of the output 
information. (Doll & Torkzadeh, 1988, p. 320) 

 Format 
 

The material design of the layout and display of 
the output contents. (Bailey & Pearson, 1983, p. 
541)  

 Accuracy The correctness of the output information 
(Bailey & Pearson, 1983, p. 541)  

 Timeliness The availability of the output information at a 
time suitable for its use. (Bailey & Pearson, 
1983, p. 541) 

Social 

Influence 

Subjective Norm The perceived social pressure to perform or not 
perform a behavior. (Ajzen, 1991, p. 188) 

 Perceived 
Voluntariness  
 

The degree to which use of the innovation by a 
clinician is perceived as being voluntary or of 
free will. (Moore & Benbasat, 1991, p. 195) 

 Social Factors  The clinician’s internalization of the reference 
group’s subjective culture, and specific 
interpersonal agreements that the individual has 
made with others, in specific social situations. 
(Triandis, 1980, p. 196)  

 Social 
Supportiveness 

The degree to which clinicians perceive a 
helpful network of co-workers.  

 Service Support The clinician’s expectations and perceptions of 
support service performance levels for 
responsiveness, empathy and training provided. 
(Pitt, Watson & Kavan, 1995) 

Facilitating 

Conditions 

Perceived 
Behavioral 
Control 

The clinician’s perceptions of internal and 
external constraints necessary to perform the 
behavior. (Ajzen, 1991, p. 188) 

 Work Processes The clinician’s perceptions of clinical activities 
as they relate to specific CIS applications. 

CIS Use 

Dependency 

 The level of perceived CIS dependence by the 
clinician (Goodhue & Thompson, 1995, p. 223). 

Clinicians’ 

Satisfaction 

 Overall level of clinicians’ satisfaction with CIS. 

Net Benefit 

(Seddon, 
1997, p. 250) 

 The degree to which a clinician believes that 
using a particular system enhances job 
performance. 
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The CISSM (Figure 6) draws on the broad QHOM constructs by representing 

“Intervention” with the hypothesized constructs of Information Quality and System 

Performance. “Context” is represented by the hypothesized Social Influence and 

Facilitating Conditions constructs. “Client” is represented as the Clinicians’ perceptions 

of overall CIS Satisfaction and level of CIS Use Dependency. The success “Outcome” is 

represented as Net Benefit to the clinician. Clinicians’ perceived Net Benefit of the CIS is 

hypothesized to be predicted by their CIS Satisfaction and CIS Use Dependency that, in 

turn, are hypothesized to be determined by CIS System performance and Information 

Quality and by the Social Influence and Facilitating Conditions of the work environment. 

 

FIGURE 6. Clinical Information Systems Success Model (CISSM) 
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CISSM assumes that System Performance (Perceived Ease of Use, Accessibility, 

Reliability), Information Quality (Perceived Usefulness, Content, Format, Accuracy and 

Timeliness), Social Influence (Subjective Norm, Perceived Voluntariness, Social Factors, 

Social Supportiveness) and Facilitating Conditions (Perceived Behavioral Control, 

Service Support, Work Processes) individually and jointly predict Clinicians’ Satisfaction 

and CIS Use Dependency. Clinicians’ Satisfaction and CIS Use Dependency are 

interdependent and assumed to be antecedents of Net Benefits. But this interdependent 

relationship will not be tested in this study. The CISSM model is a linear model and does 

not include the feedback relationships of QHOM constructs. 

Research Questions 

The following research questions were proposed for this model validation study: 

Stage 1: Intervention-Context (Instrumentation) 

1. Do Perceived Ease of Use, Accessibility and Reliability measure clinicians’ 

perceptions of System Performance? 

2. Do Perceived Usefulness, Content, Format, Accuracy and Timeliness measure 

clinicians’ perceptions of Information Quality? 

3. Do Subjective Norms, Perceived Voluntariness, Social Factors, Service Support 

and Social Supportiveness measure clinicians’ perceptions of Social Influence?  

4. Do Perceived Behavioral Control and Work Processes measure clinicians’ 

perceptions of Facilitating Conditions? 

Stage 2: Clinician Integration  

5. To what degree do clinicians’ perceptions of System Performance, Information 
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Quality, Social Influence and Facilitating Conditions predict CIS Use 

Dependency? 

6. To what degree do clinicians’ perceptions of System Performance, Information 

Quality, Social Influence and Facilitating Conditions predict Clinicians’ 

Satisfaction? 

Stage 3: Success Outcomes 

7. To what degree do clinicians’ perceptions of CIS Use Dependency predict Net 

Benefit? 

8. To what degree do clinicians’ perceptions of Clinicians’ Satisfaction predict Net 

Benefit? 

Model Testing 

9. To what degree does the model fit the data? 

CISSM Stages 

The integrated CISSM model contains three stages. The first stage of the model 

contains the Intervention (Information Quality, System Performance) and Context (Social 

Influence, Facilitating Conditions) constructs (Figure 7). The second stage contains the 

Clinician (Client) constructs (CIS Use Dependency and Clinicians’ Satisfaction) as they 

relate to the Intervention/Context constructs (Figure 8). The third stage contains the 

Success Outcome (Net Benefits) as it relates to the Clinician constructs (Figure 9). The 

full model posits that the effect of the Intervention/Context constructs on the Success 

Outcome is mediated by the Clinician integrating constructs (Figure 6).  
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Stage 1: Intervention-Context (Instrumentation) 

System Performance 

The first intervention construct in stage 1 is represented by CIS “System 

Performance” (Perceived Ease of Use, Accessibility and Reliability) as perceived by the 

clinicians’ (Figure 7).  

Perceived ease of use. Davis (1989, p. 320) defined Perceived Ease of Use as “the 

degree to which a person believes that using a particular system is free of effort.” This 

dimension is similar to Roger’s (2003) perceived complexity concept. Moore and 

Benbasat (1991) developed a 4-item scale measuring ease of use. When subjected to three 

field tests in seven different businesses (n = 540), the scale showed adequate internal 

consistency (Cronbach’s a= 0.84). Construct validity for the scale was assessed with 

factor analysis. Other studies have replicated these results (Goodhue, 1995; Hubona, 

1996; Mathieson, 1991; Taylor & Todd, 1995; Venkatesh & Davis, 2000). In a 

confirmatory factor analysis study (Doll et al., 1994) using 18 organizations (n = 409), 

the 2-item scale had large (> .72) loadings on the ease of use factor (.85- .88) that 

explained 52% of the variance, further supporting its construct validity. Other researchers 

have used ease of use as a measure in studies of inpatient computer-based provider entry 

systems (Weiner et al, 1999) and computerized nursing documentation (Minda & 

Brundage, 1994; Pabst et al., 2001)  

Accessibility. Bailey and Pearson (1983, p. 541) defined Accessibility as “the ease 

or difficulty with which the user may act to utilize the capability of the computer 

system.” Livari (2005) tested the Delone and McLean Information Systems Success 
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model (n = 100) in a mandatory use organization in which he used a 4-item “access 

convenience” scale that he demonstrated to be both reliable (Cronbach’s a = 0.94) and 

valid (all item loadings in a factor analysis exceeded .70).  Goodhue (1995) reported 

similar results. 

Reliability. Goodhue and Thompson (1995, p. 236) defined Reliability as “the 

dependability and consistency of access and uptime of systems.” These researchers 

studied task-technology fit and individual performance utilizing IT (n = 662) with a 3-

item system Reliability scale. The results demonstrated that system Reliability was a 

factor in computer use perceptions. These results were replicated in a second study 

(Goodhue, 1995). Weiner and his colleagues (1999) investigated the contrasting views of 

physicians and nurses about computer-based provider order entry systems (n = 271) and 

found that 89% of physicians and 58% of nurses complained that “downtime” was an 

issue. Based on this, the first research question is: 

RQ1: Do Perceived Ease of Use, Accessibility and Reliability measure 

clinicians’ perceptions of System Performance? 

Information Quality 

The second intervention construct in stage 1 of the CISSM model is represented 

by clinicians’ perceptions of “Information Quality” (Perceived Usefulness, Content, 

Format, Accuracy and Timeliness) (Figure 7).  

Perceived usefulness. Davis (1989, p. 320) defined Perceived Usefulness as “the 

degree to which an individual believes that using a particular system enhances job 

performance.” In two studies (n = 112, n = 40), Davis found that Perceived Usefulness 
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was the strongest determinant of individuals’ intentions to use the computer. Construct 

validity for Davis’ 6-item scale was supported by factor analysis; and the scale 

demonstrated excellent internal consistency reliability (Cronbach’s a = 0.98). Perceived 

Usefulness is similar to the Diffusion of Innovation concept of perceived relative 

advantage (Rogers, 2003) and to job fit constructs (Thompson et al., 1991). Moore and 

Benbasat (1991) developed a 5-item “Perceived Usefulness” scale as a part of an IT 

adoption instrument that was subjected to three field tests in seven different businesses (n 

= 540). The scale achieved good internal consistency reliability (Cronbach’s a = 0.90). 

Construct validity of the scale was supported by factor analysis. Other studies have 

supported treating Perceived Usefulness as an antecedent to user satisfaction (Bailey & 

Pearson, 1983; Venkatesh & Davis, 1996) and intention to use IT (Davis et al., 1989b; 

Davis, 1993; Dishaw & Strong, 1999; Hubona, 1996; Hubona & Geitz, 1997; Mathieson, 

1991). Venkatesh & Davis’s (2000) UTAUT meta-analysis supported the conclusion that 

the strongest determinant of intention to use IT was Perceived Usefulness. Clinical 

studies have used Perceived Usefulness to evaluate point of care technology impact 

(Dennis, Sweeney, Macdonald & Morse, 1993), inpatient computer-based provider entry 

systems (Weiner et al, 1999), and computer-based nursing documentation (Ammenwerth 

et al., 2001). 

Content. “Completeness” and “precision of the output information” (Doll & 

Torkzadeh, 1988, p. 274) were compiled to produce the Content definition. In a 

confirmatory factor analysis study (Doll et al., 1994) using 18 organizations (n = 409), a 

4-item “Content” scale had large (> .72) loadings on the content factor scale that 
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explained 83% the variance. These results were supported a subsequent model testing 

study (Livari, 2005). Clinical studies have used Content to study integrated information 

systems (Harrison, 1991), point of care technology (Dennis et al., 1993), computer-based 

nursing documentation (Ammenwerth et al., 2001; Allan & Englebright, 2000; Pabst et 

al., 1996).  

Format. Bailey and Pearson (1983, p. 541) defined Format as “the material design 

of the layout and display of the output contents.” In a confirmatory factor analysis study 

(Doll et al., 1994) using 18 organizations (n = 409), the 2-item “Format” scale had large 

(> .72) loadings on the format factor (.78-.83), provided support for construct validity. 

The high Cronbach’s alpha (0.98) indicated good internal consistency. These finding 

were later replicated as part of a model testing study (Livari, 2005). Format has been used 

as a measure in a clinical study of computer-based nursing documentation (Kahl, Ivancin, 

& Fubrmann, 1991). 

Accuracy. Bailey and Pearson (1983, p. 541) defined Accuracy as “the correctness 

of the output information.” In a confirmatory factor analysis study (Doll et al., 1994) 

using 18 organizations (n = 409), the 2-item “Accuracy” scale had large (> .72) loadings 

on the accuracy factor (.87-.89) and explained 68% of the variance, thus demonstrating 

construct validity. These results were replicated in a model testing study (Livari, 2005) 

and a user evaluation study (Goodhue, 1995). Clinical studies have used Accuracy to 

study inpatient computer-based provider entry system (Weiner et al., 1999), point of care 

technology (Dennis et al., 1993) and computer-based nursing documentation 

(Ammenwerth et al., 2001; Pabst et al., 1996).  
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Timeliness. Bailey and Pearson (1983, p. 541) defined Timeliness as “the 

availability of the output information at a time suitable for its use.” In a confirmatory 

factor analysis study (Doll et al., 1994) using 18 organizations (n = 409), the 2-item 

“Timeliness” scale had large (> .72) loadings on the timeliness factor (.72-.76) and 

explained 78% of the variance.  Clinical studies have used Timeliness to study an 

inpatient computer-based provider entry system (Weiner et al., 1999), computer-based 

nursing documentation (Kahl et al., 1991; Marr et al., 1993; Pabst et al., 1996). Based on 

these findings, the second research question is:  

RQ2: Do Perceived Usefulness, Content, Accuracy and Timeliness 

measure clinicians’ perceptions of Information Quality? 

Social Influence 

The first context construct in stage 1 is represented by clinicians’ perceptions of 

“Social Influence” (Subjective Norm, Perceived Voluntariness, Social Factors, Service 

Support and Social Supportiveness) (Figure 7).  

Subjective norm. Ajzen (1991, p. 188), in the Theory of Planned Behavior, 

defined subjective norm as “the perceived social pressure to perform or not perform a 

behavior.” In a large longitudinal study (n = 468) in the mandatory work environment, 

subjective norm had a direct effect on usage intentions over and above Perceived 

Usefulness and Perceived Ease of Use (Venkatesh & Davis, 2000). However, as users 

gained experience with the system over time, they relied more on Perceived Usefulness 

and the potential benefits of the system. The 2-item “Subjective Norm” scale showed 

high internal consistency (Cronbach’s a = 0.92) in the latter study. Construct validity was 
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supported by factor analysis loadings between .88 and .90. Other studies have replicated 

these results (Davis, 1989; Davis & Venkatesh, 1996; Mathieson, 1991; Taylor and Todd, 

1995).  

 

FIGURE 7. CISSM: Stage 1 Intervention-Context 

Perceived voluntariness. Moore and Benbasat (1991) defined “Perceived 
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will.” Moore and Benbasat developed a 2-item “Voluntariness” scale as a part of an IT 

adoption instrument that was subjected to three field tests in seven different businesses (n 

= 540), where it demonstrated adequate internal consistency (Cronbach’s a = 0.82). 

Construct validity of the scale was assessed with factor analysis and supported 

Voluntariness as an interval rather than a dichotomous (yes-no) construct.  

Social factors. Social Factors have been defined as “the individual’s 

internalization of the reference group’s subjective culture, and specific interpersonal 

agreements that the individual has made with others in specific social situations” 

(Triandis, 1980, p. 196). In a large multi-site longitudinal study (n = 468), Social Factors 

were significant in the early stages of experience with IT, but only in the mandatory work 

environment and especially with women (Venkatesh & Davis, 2000). However, as users 

gained experience with the system over time, they relied more on Perceived Usefulness 

and the potential benefits of the system. The 2-item “Social Factors” scale showed high 

internal consistency (Cronbach’s a = 0.92). Construct validity was supported by factor 

analysis loadings between .79 and .94. Other studies replicated these results (Davis, 

1989a; Davis & Venkatesh, 1996; Mathieson, 1991; Taylor and Todd, 1995). 

Service support. In their study of service quality, Pitt, Watson and Kavan (1995), 

defined Service Support as “the clinicians’ expectations and perceptions of support 

service performance levels for responsiveness, empathy and training.” In their study of 

service quality (n = 267) in an information services business, the reliability of the 4-item 

“responsiveness” scale was excellent (Cronbach’s a = 0.96), as was the 5-item 

“empathy” scale (Cronbach’s a = 0.90). Five items from these responsiveness and 



 
 
 

 
44 

empathy scales that loaded highest (> .7) on each factor in the factor analysis were 

identified as appropriate for inclusion in this study. As a result, a new 5-item “Service 

Support” scale was used for the present study. Pitt and his colleagues concluded that 

computer users want a system that supports their computing needs, not just a machine. In 

spite of the extensive evidence in the information systems literature for the importance of 

Service Support, it has not been examined in studies of CIS “customers” (clinicians).  

Social supportiveness. The definition of Social Supportiveness is the degree to 

which clinicians perceive a helpful and involved network of co-workers. I created a 3-

item Social Supportiveness scale for this study. The inclusion of the first item for “super 

user” involvement is based on the practice of identifying experienced clinicians to act as 

system resource leads for CIS implementation for their department (Hunt, Sprout & 

Kitzmiller, 2004). Hunt and her colleagues (2004) assert that super users are invaluable to 

system success as they provide care and support to the clinician users within the 

department. The second item is for “informal super users” who are clinicians that provide 

informal peer support for using the CIS. The third item represents the concerns of the 

clinician in being involved or being well represented in decisions relating to the CIS. 

Based on this, the third research question to be addressed by the current study is: 
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RQ3: Do subjective norm, Perceived Voluntariness, Social Factors, 

Service Support, and Social Supportiveness measure clinicians’ 

perceptions of Social Influence? 

Facilitating Conditions 

The second context construct in stage 1 is represented by clinicians’ perceptions 

of “Facilitating Conditions” (Perceived Behavioral Control, Work Processes) (Figure 7).  

Perceived behavioral control. Ajzen (1991, p. 188) defined Perceived Behavioral 

Control as “the perceptions of internal and external constraints necessary to perform the 

behavior.” “Control beliefs are the perception of the availability of and importance of 

skills, resources and opportunities in performing the behavior (Mathieson, 1991, p. 176). 

In a meta-analysis study (n = 399), a 3-item “Perceived Behavioral Control” scale 

showed good internal consistency (Cronbach’s a = 0.88) (Venkatesh et al., 2003). 

Construct validity was assessed using factor analysis that demonstrated high item factor 

loadings (.84-.85).  

Work processes. Work processes are defined as the clinicians’ perceptions of 

goal-directed clinical activities as they relate to specific CIS applications. For this study, I 

developed a new 8-item “Work Processes” scale based on CIS studies. A study assessing 

point-of-care technology found statistically significant (15% - 100%) improvement in 

compliance with industry standards for nursing documentation (Dennis et al., 1993). 

Dennis et al. found statistically significant improvements in nursing assessments, 

discharge planning and patient’s responses to nursing interventions. Nursing work 

processes included completion of clinical assessments and organization of work. Other 
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work process measures identified in the literature include documentation timeliness, 

documentation location and referral efficiency (Guite, Lange, McCartan & Miller, 2006). 

Simpson and Kenrick (1997) found that some nurse’s work processes (e.g., the 

opportunity to improve patient care, as well as documentation related to CIS) are not 

clearly understood by practicing nurses.. In addition, the information provided by 

documentation facilitates professional judgments. Thus, for this study, the fourth research 

question is: 

RQ4: Do Perceived Behavioral Control and Work Processes measure 

clinicians’ perceptions of Facilitating Conditions? 

 
Stage 2: Clinician Integration 

CIS Use Dependency 

For this study, the definition of CIS Use Dependency is the level of perceived CIS 

dependence by the clinician. Goodhue and Thompson (1995) argued that, in the 

mandatory environment, assessing dependence on a CIS was more appropriate than the 

commonly used measure of length of time and frequency of use. The authors posited that 

utilization was conceptualized as the extent to which the information system has been 

integrated into each user’s work routine. The authors reasoned that using a system three 

times means one thing if there are only four tasks but something else if there is twenty 

tasks. In their study of two organizations (n = 662), their hypothesis that task-technology 

fit predicts utilization was not supported. A possible explanation offered by the 

researchers was that, under certain circumstances (e.g., mandatory use), utilization 

influences attitudes. Thus in this study, the fifth research question is: 
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RQ5: To what degree do clinicians’ perceptions of Information Quality, 

System Performance, Social Influence and Facilitating Conditions predict 

CIS Use Dependency? 

Clinicians’ Satisfaction 

In this study, Clinicians’ Satisfaction is defined as the overall level of clinicians’ 

satisfaction with CIS. Weiner and colleagues (1999) investigated the contrasting views of 

physicians and nurses about computer-based provider order entry systems (n = 271) and 

found that the system increased overall quality of patient care and was positively 

correlated with satisfaction (r = .75; p <.05). The researchers also found that clinicians 

who received tangible benefits, such as improved efficiency of daily work or the ability 

to provide better patient care, had a more favorable view of the system. These results 

support those of previous studies on point-of-care technology (Dennis et al., 1993) and 

computer-based nursing documentation (Pabst et al., 1996). Based on these results, the 

sixth research question is: 

RQ6: To what degree do clinicians’ perceptions of Information Quality, System 

Performance, Social Influence and Facilitating Conditions predict Clinicians’ 

Satisfaction? 
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FIGURE 8. CISSM: Stage 2 Clinician Integration 

 

Stage 3: Success Outcome 

Net Benefit 

Net Benefit is defined in this study as the degree to which a clinician “believes 

that using a particular system enhances job performance” (Seddon, 1997, p. 250) (Figure 

9). McLean and DeLone (2003) concluded that there is no consensus on the measure of 

an information system’s success, but that the choice of a success variable is often a 

function of the study objective. Tangible benefits must be assessed by distinct user 

groups according to Weiner et al. (1999). In nursing, an effective and efficient nursing 

documentation system outcome has been described as one “compliant with care 
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standards” (Allan & Englebright, 2000, p. 90). Clinicians’ perceptions of how well CIS 

enhances their ability to comply with documentation standards can be used as a formative 

evaluation measure of the system’s success (Ammenwerth, Graber, Herrmann, Burkle & 

Konig, 2003) This information provides interim feedback to clinicians for improving 

patient care documentation (Allan & Englebright (2000). Net Benefits assessment, along 

with summative achievement reports of documentation quality and clinical outcomes, 

provide managers with focused information to target improvements in CIS System 

Performance, Information Quality, Social Factors or Facilitating Conditions. Based on 

these results, the following research questions were investigated: 

 
RQ7: To what degree do clinicians’ perceptions of CIS Use Dependency 

predict Net Benefits? 

 
RQ8: To what degree do clinicians’ perceptions of Clinicians’ Satisfaction 

predict Net Benefit?  

 

The final research question tests the overall fit of the model to the data: 

RQ9: To what degree does the model fit the data? 
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FIGURE 9. CISSM: Stage 3 Success Outcome 

 
Summary 

This review of the literature supports a systems approach to developing an 

integrated model for measuring and predicting CIS success from the clinicians’ 

perspective. The UTAUT Social Factors and Facilitating Conditions constructs fit the 

ISSM temporal ordering of System Performance, Information Quality, CIS Use 

Dependency, Clinicians’ Satisfaction and Net Benefits constructs. The QHOM provides 

the broad constructs of intervention, context, client and outcome that are included in the 

CISSM as stages. In the first stage, the intervention is represented in the CISSM as the 

clinicians’ perception of Information Quality and System Performance. The context is 

represented as Social Influence and Facilitating Conditions.  In the second stage, the 

client is represented by CIS Use Dependency and Clinicians’ Satisfaction. In the third 

stage, the success outcome is represented by the Net Benefit of the CIS to the clinician. 

The three stage conceptual framework was defined and explicated as it relates to the 

research questions.  
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CHAPTER III: METHODOLOGY  

This chapter describes the methodology utilized to answer the research questions. 

To reiterate, the purpose of this research was to evaluate the ability of a theoretically-

based integrated model of CIS success (CISSM) to predict clinical information systems 

success from the clinicians’ perspective. Research questions addressed in this study were: 

Stage 1: Intervention-Context (Instrumentation) 

1.   Do Perceived Usefulness, Content, Format, Accuracy and Timeliness measure 

clinicians’ perceptions of Information Quality? 

2.   Do Perceived Ease of Use, Accessibility and Reliability measure clinicians’ 

perceptions of System Performance? 

3.   Do Subjective Norms, Perceived Voluntariness, Social Factors, Service Support 

and Social Supportiveness measure clinicians’ perceptions of Social Influence?  

4.   Do Perceived Behavioral Control and Work Processes measure clinicians’ 

perceptions of Facilitating Conditions? 

Stage 2: Clinician Integration 

5.   To what degree do clinicians’ perceptions of Information Quality, System 

Performance, Social Influence and Facilitating Conditions predict CIS Use 

Dependency? 

6.   To what degree do clinicians’ perceptions of Information Quality, System 

Performance, Social Influence and Facilitating Conditions predict Clinicians’ 

Satisfaction? 
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Stage 3: Success Outcome 

7.   To what degree do clinicians’ perceptions of CIS Use Dependency predict Net 

Benefits? 

8.   To what degree do clinicians’ perceptions of Satisfaction predict Net Benefit? 

Model Testing 

9.   To what degree does the model fit the data? 

 

The following sections will describe the study design, sample and setting, data 

collection procedures, instrumentation and data analysis sections. 

Design 

This study utilized a non-experimental cross-sectional explanatory design to 

collect data for testing the proposed Clinical Information Systems Success Model. This 

design allows plausible inferences to be made about causation with naturally occurring 

events and descriptive data, as in hospital nurses using clinical information systems. The 

unit of measurement was the individual nurse working on a participating unit.  

Sample and Setting 

The setting for this study was a large southwestern urban multi-hospital system. 

Hospital 1 is a large (550 bed) facility that planned to implement a fully integrated CIS in 

the next 3 months. Hospital 2 was the smallest (172 bed) facility but had had a fully 

integrated CIS since it opened 2 years ago. Hospital 3 was the largest (650 bed) facility 

and expected to implement a fully integrated CIS in the next 6 months. Hospital 4 was a 

large (400 bed) facility that was in the initial stages of implementing a fully integrated 
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CIS. All study hospitals had been using the Cerner PowerChart Admission Health Profile 

(AHP) application for at least a year. The AHP is a nursing documentation application 

that includes an admission health history, risk assessments, referrals and a medication 

list. With the exception of Hospital 2, the AHP was not fully integrated with other 

clinical functions such as clinical provider order entry (CPOE) and medication 

administration review system (MARS). However, nursing staff had access to the Internet 

as well as to the hospital system Intranet. A convenience sample of 756 medical, surgical 

or telemetry unit registered nurses from 45 units in 4 hospitals, who used the AHP longer 

than 3 months, was invited to participate in the study. A total of 257 registered nurses 

responded to the invitation (33% response rate). Survey responses that were less than 

90% complete were deleted for a total of 234 valid study cases (Table 7).  This sample 

size provided for at least 10 respondents per item to reduce the sampling error when 

performing factor analysis (Nunnally, 1978). 

 

TABLE 7. Participant Rate by Hospital and Unit Type 

 

Hospital Number of 
Units 

Number of 
RNs 

Medical/ 
Surgical 
n = 142 

Telemetry 
n = 92 

Total/Rate 
n = 234 

      

#1   8 223   42 17   59 (.27) 
#2   6   99   21 21   42 (.42) 
#3 24 317   67 28   95 (.30) 
#4   7 117   12 26   38 (.33) 

Total 45 756 142 92 234 (.31) 
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Data Collection Procedures 

Approval for the study was obtained from the University of Arizona Human 

Subjects Review Committee. I then contacted the corporate nurse executive and her 

designees to ascertain their interest in participating in the study. Authorization was 

obtained from the four study hospitals that agreed to participate, and approval from the 

hospital system institutional review board was received (Appendix A). 

Recruitment flyers were distributed to the 756 medical, surgical and telemetry 

unit registered nurses on 45 nursing units in 4 hospitals, who had used the Cerner 

PowerChart Admission Health Profile (AHP) longer than 3 months. The flyers were 

distributed in nurses’ mailboxes and in person. I made daily rounds on both shifts during 

the 4- week study period in each hospital to increase staff awareness and response rates. I 

also held meetings with key senior clinical leaders (CNOs, department directors and /or 

senior clinical managers) and nursing informatics managers individually and /or in 

groups in each hospital. The corporate Health Research Institute assigned a Facility 

Research Director and the Director of Nursing Research to facilitate these contacts in the 

hospitals. Each hospital assigned a research liaison to introduce me to unit staff. Informal 

discussions with available nurses provided opportunities for me to answer questions and 

orient them to the study link access. I reminded nurses about the voluntary nature of the 

study and that they could not be identified through the online survey. I addressed online 

survey privacy issues by using anonymous surveys and potential low response rates by 

unit visits with reminder recruitment flyers. The online survey recruitment flyer included 

an explanation of the study purpose, how confidentiality was assured and the voluntary 
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nature of the survey. Consent was implied for those who agreed to participate by 

completing and submitting the online survey questionnaire. A total of 257 registered 

nurses responded to the invitation by using the secure hospital Intranet homepage link to 

complete and submit the online survey. The time required for nurses to complete the 

online survey ranged from 5 to 10 minutes, and was computed from the electronic time 

stamps in the survey tool program. Personal identifying information was not collected. 

The survey collected individual characteristics, experience and education data. The 

nurses were also asked for their perceptions of CIS Information Quality, System 

Performance, Social Influences and Facilitating Conditions. In addition they were asked 

about their level of CIS Use Dependency, AHP satisfaction and Net Benefit of using the 

AHP.  

Instrumentation 

The 41-item CISSM instrument uses a norm-referenced 6-point Likert response 

scale and includes 11 established scales, 2 modified scales and 2 new scales developed 

for this study. Appendix B presents the study scale variables and instrument sources. 

Appendix C presents the survey instrument. The survey instrument was assessed for 

construct validity and internal consistency reliability with this sample. Internal 

consistency was assessed via inter-item correlations using Cronbach’s alpha coefficients. 

Multi-collinear (>.750) and weak (<.30) item correlations were excluded in the tested 

scales. Psychometrics for the corrected thirteen established and/or modified scales were 

evaluated, along with the two new scales. The coefficient alpha was deemed acceptable if 

it was equal to or greater than 0.75. Assumptions of normality, homogeneity and 
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independence were assessed. Construct validity via factor analysis was assessed as 

adequate with factor loadings greater than 0.30. Established and modified scale 

psychometrics were presented in Chapter 2.  

Data Analysis 

Frequency tables, histograms and scatter diagrams were used to examine 

individual level data for patterns such as outliers, skewness and homoscedasticity. 

Missing data were addressed differently, depending on the level and pattern of the 

missingness. Pairwise deletion was used when less than 5% of the data were missing to 

preserve the participant’s data. Data was imputed by the “between-subjects” mean 

substitution method for more than 5% missing data, depending on the pattern of 

missingness (Figueredo, McKnight & Sidani, 2000). 

Data were analyzed at the individual level according to the stages described in 

Chapter 2. In Stage 1 (Intervention-Context Instrumentation), psychometric testing and 

factor analysis were used to evaluate the Research Questions 1-4 (Table 7). In Stage 2 

(Clinician Integration), stepwise regression was used to test the effects of the 4 predictor 

constructs on CIS Use Dependency (RQ5). Also in Stage 2, stepwise regression analysis 

was used to test the effects of the four predictor constructs on Clinicians’ Satisfaction 

(RQ6). The hypothesized link between CIS Use Dependency and the Success Outcome 

(Net Benefit) (RQ7) was tested by a stepwise regression analysis. The hypothesized link 

between Clinicians’ Satisfaction and the Success Outcome (RQ8) was also tested by a 

stepwise regression analysis. The full model (RQ9) was tested by hierarchical multiple 



 
 
 

 
57 

linear regression analysis. The Statistical Package for Social Sciences (SPSS, 2003) was 

used for data analysis. 

Summary 

A non-experimental cross-sectional explanatory design was used to collect data 

for testing the Clinical Information Systems Success Model. Data from 234 registered 

nurses on 45 nursing units in four hospitals were collected to provide the clinicians’ 

perspective of the predictors of successful CIS. Existing and new scales in an online 

survey were used to collect data on the relationships hypothesized in CISSM. Multiple 

regressions were used to evaluate the effects of the Intervention-Context and Integration 

variables on the predictors of CIS Net Benefit. Multiple regression analysis was used to 

test the hypothesized model. 
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CHAPTER IV: RESULTS  

The purpose of this research was to evaluate the ability of a theoretically-based 

integrated model of CIS success (CISSM) to predict clinical information systems success 

from the clinicians’ perspective. Specifically, this study evaluated the effects of 

intervention-context variables (Information Quality, System Performance, Social 

Influence, Facilitating Conditions) on clinician integrating variables (CIS Use 

Dependency and Clinicians’ Satisfaction) and the effects of clinician integrating variables 

on the CIS success outcome (clinician Net Benefit). This chapter will describe the results 

of the study by research question. I begin by describing sample characteristics  

Sample Statistics 

The demographic data collected include age, gender, ethnicity, education level, 

years as a nurse, years at hospital, work status and shift. The sample pool included 756 

registered nurses on 45 Medical/ Surgical and Telemetry units in 4 hospitals who had at 

least 3 months experience using the AHP system. Of this pool, 33% (257) responded to 

the invitation to participate in the study. Of those, 234 of the respondents provided 

complete data and were therefore included in the study. The average participant was a 

fulltime (87%) 38 year old (SD = 10.3) female (91%), white, non-Hispanic (62%) nurse 

with 10.4 (SD = 8.8) years of experience and 3.8 (SD = 4.2) years in the current hospital 

(Table 8).  Participants’ ages ranged from 21 to 62 years. Hospital 2 had been open for 2 

years but Hospital 3 had the least experienced nurses (7.4, SD = 6.8). Educational levels 

were distributed between baccalaureates (50%) and associate (40%) degrees. 
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TABLE 8. Participant Demographic Profile by Hospital 

 
Hospital 1 Hospital 2 Hospital 3 Hospital 4 Total 

Age M/ SD) 41.5 (12.2) 38.8 (08.4) 35.3 (09.2) 36.4 (11.4) 38.0 (10.3) 
      
Gender      

Female 49 (.89) 37 (.90) 82 (.91) 31 (.94) 199 (.91) 
Male    6 (.11)   4 (.10)   8 (.09)   2 (.06)   20 (.09) 
Total 55 (1.0) 41 (1.0) 90 (1.0) 33 (1.0) 219 (1.0) 

      
Ethnicity      

Asian   6 (.12)   7 (.18)   5 (.23)   2 (.06)  20 (.14) 
African Am.   0 (.00)   2 (.05)   4 (.18)   1 (.03)    7 (.05) 

Hispanic   1 (.02)   2 (.05) 11 (.50)   2 (.06)  16 (.11) 
Native Am.   0 (.00)   1 (.03) 0 (.00)   1 (.03)    2 (.01) 

White/non-Hisp 40 (.76) 23 (.61)   1 (.05) 29 (.81)  93 (.63) 
Other   5 (.10)    3 (.08)   1 (.05)   1 (.03)   10 (.06) 
Total 52 (1.0) 38 (1.0) 22 (1.0) 36 (1.0) 148 (1.0) 

      
Highest degree      

Diploma   5 (.09)   3 (.07)   3 (.03)  0 (.00)  11 (.05) 
A.A 18 (.34) 15 (.37) 35 (.39) 19 (.51)  87 (.40) 
B.S.   3 (.06)   7 (.17)   7 (.08)   3 (.08)  20 (.09) 

B.S.N. 23 (.43) 14 (.34) 39 (.44) 15 (.41)  91 (.41) 
M.S.   4 (.08)   2 (.05)   5 (.06)   0 (.00)  11 (.05) 
Total 53 (1.0) 41 (1.0) 89 (1.0) 37 (1.0) 220 (1.0) 

      
Years  as nurse 12.5 (10.6) 10.7 (07.8) 7.4 (06.8) 11.0 (10.0) 10.4 (08.8) 
      
Years Hospital   4.8 (04.8)   1.8 (01.7) 4.1 (06.0)   4.6 (04.1)   3.8 (04.2) 
      
Shift      

1st  27 (.52) 23 (.56) 47 (.53) 15 (.43) 112 (.52) 
2nd  25 (.48) 18 (.44) 42 (.47) 20 (.57) 105 (.48) 

Total 52 (1.0) 41 (1.0) 89 (1.0) 35 (1.0) 217 (1.0) 
      
Status      

Full time 45 (.86) 38 (.93) 74 (.85) 30 (.88) 187 (.87) 
F.T. Traveler   3 (.06)   0 (.00) 11 (.13)   2 (.06)   16 (.08) 

Part time   4 (.08)   3 (.07)   2 (.02)   2 (.06)   11 (.05) 
Total 52 (1.0) 41 (1.0) 87 (1.0) 34 (1.0) 214 (1.0) 

Note. Parentheses represent the proportion within each category. Some descriptive data 
reported are based on incomplete responses for some items. 
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Data Management 

Frequency tables, histograms and scatter diagrams were used to identify patterns 

such as outliers, skewness and normality. No outliers were identified. Missing data were 

addressed depending on the level and pattern of the missingness. Reviewing the database 

identified no pattern of missingness, thus any missing data were random and not 

systematic. Mean score imputation was used when less than 5% of the data were missing 

to preserve the participants’ data. For scale scores with more than 10% of the items 

missing, 23 cases were deleted from the database.  

Descriptive statistics were calculated, and tests for assumptions of normality, 

homogeneity and independence were conducted. Data were analyzed at the individual 

level by the hierarchical ordering of the model stages as described in Chapter 2.  

Stage 1: Intervention-Context (Instrumentation) Testing 

In Stage 1 (Intervention-Context), psychometric testing was used to evaluate the 

Information Quality, System Performance, Social Influence and Facilitating Conditions 

construct scales. Correlation matrices were used to identify relationships between the 

scale items; Cronbach’s alpha was used to evaluate reliability. Factor analysis with 

principal components was conducted to assess construct validity. Appendix B presents 

the validated study scale variables and items. 

RQ1: Do Perceived Usefulness, Content, Format, Accuracy and 

Timeliness measure clinicians’ perceptions of Information Quality? 

Cronbach’s alpha for the 10-item Information Quality (IQ) scale was .96, which 

suggested that some items were redundant. When 6 items with correlations higher than 
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.75 were removed, including the single item dimension, Timeliness, Cronbach’s alpha for 

the resulting 4-item scale was .89. Four single item dimensions (Perceived Usefulness, 

Content, Format and Accuracy of the CIS system) remained in the scale. In the factor 

analysis, these four items loaded on 1 factor (.84-88) which accounted for 75% of the 

variance in IQ. Thus, for this sample, Perceived Usefulness, Content, Format, and 

Accuracy of the CIS system predicted Information Quality scores; Timeliness did not.   

RQ2: Do Perceived Ease of Use, Accessibility and Reliability measure 

clinicians’ perceptions of System Performance? 

Cronbach’s alpha for the 7-item System Performance (SP) scale was .89. When 

three items with correlations higher than .75 were removed, Cronbach’s alpha for the 4-

item scale was .80. All four remaining dimension item (Ease of Use, Accessibility, and 

Reliability (2 items) of the CIS system) loaded on a single factor (.73-84) that  accounted 

for 63% of the variance in System Performance. Thus, Ease of Use, Accessibility, and 

Reliability of the CIS system adequately measured System Performance scores in this 

sample.  

RQ3: Do Subjective Norms, Perceived Voluntariness, Social Factors, 

Service Support and Social Supportiveness measure clinicians’ 

perceptions of Social Influence?  

Cronbach’s alpha for the 14- item Social Influence (SI) scale was .90. Two 

dimensions, Subjective Norm (2 items) and Perceived Voluntariness (1 item) were 

deleted because they showed weak correlations (r <.30). The three items measuring 

Social Factors, Social Supportiveness and Service Support were also deleted because of 
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weak correlations. When one additional Service Support item with a correlation > .75 

was removed, the resulting 7-item scale’s Cronbach’s alpha was .85. Items for the 

remaining SI dimensions, Social Factors (2 items), Service Support (3 items) and Social 

Supportiveness (2 items) loaded on one factor (.68-84) that accounted for 55% of the 

variance in SI. Thus, for this sample, variance in Social Influence scores could be 

measured by Social Factors, Service Support, and Social Supportiveness, but not by 

Subjective Norm or Perceived Voluntariness.  

RQ4: Do Perceived Behavioral Control and Work Processes measure 

clinicians’ perceptions of Facilitating Conditions? 

Cronbach’s alpha for the 10-item Facilitating Conditions (FC) scale was .92. 

When two items with a correlation higher than .75 were removed, Cronbach’s alpha for 

the resulting 8-item scale was .89. In a subsequent factor analysis, Perceived Behavioral 

Control (3 items) and Work Processes (5 items) dimensions loaded on a single factor 

(.71-80) and accounted for 56% of variance in FC. Thus, for this sample, Perceived 

Behavioral Control and Work Processes were adequate measures of clinicians’ 

perceptions of Facilitating Conditions.  

In sum, on the basis of these psychometric analysis, three (Timeliness, Subjective 

Norm, Perceived Voluntariness) of the 15 scale dimensions were excluded, resulting in a 

23-item instrument with good internal consistency and construct validity (Table 14). 
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TABLE 9. Intervention-Context Stage Corrected Scales Properties 
 

 Scale Statistics Reliability Validity 

Scales (n = 248) Items M (SD) Cronbach’s 

α 

Factor 
Loadings 

% 
Variance 

Information Quality 4 15.9 (4.34) .89 .835 - .882 75 

System Performance 4 16.6 (3.89) .80 .726 - .839 63 

Social Influence 7 27.5 (6.68) .85 .679 - .841 55 

Facilitating Conditions 8 34.6 (7.44) .89 .713 - .796 56 

 

Stage 2: Clinician Integration Testing 

Stage 2 (Clinician Integration) was tested for the effects of the predictor 

constructs (IQ,SP, SI, FC) on CIS Use Dependency and Clinicians’ Satisfaction using 

stepwise regression. The distribution patterns were normal by histogram and P-P plot for 

all the data used to investigate these effects. Reliability and validity were not evaluated 

for the single item CIS Use Dependency and Clinicians’ Satisfaction scales. 

RQ5: To what degree do clinicians’ perceptions of Information Quality, 

System Performance, Social Influence and Facilitating Conditions predict 

CIS Use Dependency? 

Pearson product correlations revealed moderate relationships between CIS Use 

Dependency and Information Quality (r = .42, p <.001), System Performance (r = .40, p 

<.001), Social Influence (r = .42, p <.001) and Facilitating Conditions (r = .42, p <.001). 

All these dimensions were entered in a stepwise multiple linear regression on CIS Use 

Dependency. Statistically significant independent predictors were Information Quality 

(β = .31) and Social Influence (β = .28).   Information Quality accounted for 19% of the 
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variance in at step 1. When Social Influence was entered as the second step, the model 

accounted for 25% of the variance in CIS Use Dependency (R2 change = .06, p <.001). 

ANOVA results indicated a good degree of prediction of CIS Use Dependency (F (2, 

243) = 40.72, p < .001). System Performance and Facilitating Conditions did not predict 

CIS Use Dependency. This result defines the degree to which IQ, SP, SI and FC predict 

Net Benefit for RQ5. (Figure 10) 

 

*=p <.001 

 
FIGURE 10. Stage 2 Clinician Integration Multiple Regression. Dependent Variable: 

CIS Use Dependency. 
 

H6: To what degree do clinicians’ perceptions of Information Quality, 

System Performance, Social Influence and Facilitating Conditions predict 

Clinicians’ Satisfaction? 

A Pearson product correlation revealed a significant relationship between 

Clinicians’ Satisfaction and Information Quality (r = .79, p <.001), System Performance 

(r = .73, p <.001), Social Influence (r = .53, p <.001) and Facilitating Conditions (r = .69, 
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p <.001). All these dimensions were entered into a stepwise multiple regression analysis 

of Clinicians’ Satisfaction. Statistically significant independent predictors were 

Information Quality (β = .46), Facilitating Conditions (β = .24) and System Performance 

(β = .24). Information Quality accounted for 62% of the variance at step 1. When 

Facilitating Conditions was entered as the second step, the model accounted for 68% of 

the variance in Clinicians’ Satisfaction (R2 change = .06, p <.001). System Performance 

accounted for a further 2% of the variance. ANOVA results indicated a good degree of 

prediction of Clinicians’ Satisfaction (F (3, 243) = 191.12, p < .001). Social Influence did 

not significantly predict Clinicians’ Satisfaction. This result defines the degree to which 

IQ, SP, SI and FC predict Net Benefit for RQ6 (Figure 11). 

 

*=p <.001 

 

FIGURE 11. Stage 2 Clinician Integration Multiple Regression. Dependent Variable: 
Clinicians’ Satisfaction. 
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Stage 3: Success Outcome Testing 

The hypothesized links between Stage 3 (CIS Use Dependency and Clinicians’ 

Satisfaction with Net Benefit) were tested using a linear regression. The distribution 

patterns were normal by histogram and P-P plot for all the data used to investigate these 

effects. 

RQ7: To what degree do clinicians’ perceptions of CIS Use Dependency 

predict Net Benefits? 

A Pearson product correlation revealed a small relationship between Net Benefit 

and CIS Use Dependency (r = .37, p <.001). A linear regression revealed that CIS Use 

Dependency (β= .37, p <.001) was a statistically significant predictor of Net Benefit (R2 

= .14, F (1, 243) = 38.20, p < .001). This result defines the degree to which CIS Use 

Dependency predicts Net Benefit for RQ7.  (Figure 12) 

 

 

*=p <.001 

 

FIGURE 12. Stage 3 CIS Use Dependency Regression. Dependent Variable: Net 
Benefit. 

CIS Use 
Dependency 

Net Benefit 

Stage 3: Success Outcome 

.37* 

R2=.14* 



 
 
 

 
67 

RQ8: To what degree do clinicians’ perceptions of Clinicians’ Satisfaction 

predict Net Benefit? 

A Pearson product correlation revealed a large relationship between Net Benefit 

and Clinicians’ Satisfaction (r = .73, p <.001). A linear regression revealed that 

Clinicians’ Satisfaction was a statistically significant predictor of Net Benefit (R2 = .54, F 

(1, 243) = 284.11, p < .001). This result defines the degree to which Clinicians’ 

Satisfaction predicts Net Benefit for RQ8. (Figure 13) 

 

*=p <.001 

 

FIGURE 13. Stage 3 Clinicians’ Satisfaction Regression. Dependent Variable: Net 
Benefit. 

 

Summary of Results Answering Research Questions 

Of the four Intervention-Context construct Research Questions, two measured the 

CISSM constructs as proposed. For RQ1, Perceived Ease of Use, Accessibility and 

Reliability dimensions measured clinicians’ perceptions of System Performance. For 

RQ2, Perceived Usefulness, Content, Format and Accuracy dimensions measured 

clinicians’ perceptions of Information Quality. However, the Timeliness dimension did 

not. For RQ3, Social Factors, Service Support and Social Supportiveness dimensions 

Clinician 
Satisfaction 

Net Benefit 

Stage 3: Success Outcome 

.73* 

R2=.54* 
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measured clinicians’ perceptions of Social Influence, however, Subjective Norm and 

Perceived Voluntariness did not. For RQ4, Perceived Behavioral Control and Work 

Processes dimensions measured clinicians’ perceptions of Facilitating Conditions. All 

four corrected scales were assessed as having good construct validity and internal 

consistency reliability. 

CIS Use Dependency was weakly predicted by Information Quality and Social 

Influence, but not by System Performance and Facilitating Conditions (RQ5). Clinicians’ 

Satisfaction was strongly predicted by System Performance, Information Quality and 

Facilitating Conditions, but not by Social Influence (RQ6). Net Benefit was weakly 

predicted by CIS Use Dependency (RQ7). Finally, Net Benefit was strongly predicted by 

Clinicians’ Satisfaction (RQ8).  

CISSM Model Testing 

RQ9: To what degree does the model fit the data? 

The 10 hypothesized model links were tested using hierarchical multiple 

regression analysis. The interdependency link between CIS Use Dependency and 

Clinicians’ Satisfaction was not tested with Net Benefit as the dependent variable. 

Clinicians’ Satisfaction and CIS Use Dependency were entered first followed by the 

Intervention-Context variables (IQ, SP, SI, FC). Clinicians’ Satisfaction accounted for 

54% (p = <.001) of the variance at the first step of the regression model. CIS Use 

Dependency was not a statistically significant factor in the model. When Facilitating 

Conditions was entered as an un-hypothesized direct effect on Net Benefit at the second 

step, the model accounted for 61% of the variance (R2 change= .07, p <.001). At the third 
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step, Social Influence, when entered as a second un-hypothesized direct effect, accounted 

for a small, but statistically significant, increase in variance (R2 change = .01, p <.05) 

(Table 10). The improvement in the model was greater than the inaccuracy within the 

model (F (2, 243) = 40.7, p <.001). 

TABLE 10. CISSM Hierarchical Multiple Regression. Dependent Variable: Net Benefit 

  β R2 p 

Model   0.62 .023 

 Clinicians’ Satisfaction 0.456  .000 

 Facilitating Conditions 0.311  .000 

 Social Influence 0.120  .023 

 

The results showed that Clinicians’ Satisfaction was a statistically significant 

predictor of Net Benefit (R2 = .46, p <.001), but CIS Use Dependency was not. However, 

there was a significant inter-correlation (r = .55, p <.001) between CIS Use Dependency 

and Clinicians’ Satisfaction. However, two un-hypothesized links (Facilitating 

Conditions and Social Influence) to Net Benefit were significant predictors of Net Benefit 

in the analysis. Together, Clinicians’ Satisfaction, Facilitating Conditions, and Social 

Influence accounted for 62% of the variance in Net Benefit scores (R2 = .62, p <.023). 

This supports 6 of the 10 hypothesized and 2 un-hypothesized model links for a total of 8 

supported links (Figure 14). Thus 60% of the hypothesized model links were supported 

and the data partially fit the hypothesized model. 
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*=p <.001 

 
FIGURE 14. Clinical Information Systems Success (CISSM) Empirical Model. 
 

The direct effects on Net Benefit came from Clinicians’ Satisfaction (.46), 

Facilitating Conditions (.31) and Social Influence (.12). In addition, System Performance 

(.11), Facilitating Conditions (.11) and Information Quality (.10) were shown to have 

indirect effects on Net Benefit though Clinicians’ Satisfaction. The two variables that had 

the largest effect on Net Benefit were Clinicians’ Satisfaction (.46) and Facilitating 

Conditions (.42). The data tentatively fits the hypothesized model. 
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.24* 
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Additional Analysis 

In further analyses of the data, mean scores for clinicians’ perceptions of AHP 

CIS Use Dependency, Clinicians’ Satisfaction and Net Benefit were computed for each 

of the four hospitals. The fully CIS integrated Hospital 2 had the highest mean scores for 

all three variables. The mean scores for each category descend in the order of CIS 

integration level of each hospital (Table 11). An ANOVA identified a significant 

difference between hospitals in CIS Use Dependency mean scores, F (3, 244) = 3.64, p 

<.05. A Scheffe post hoc test revealed that only Hospital 2 and 3 (the two hospitals that 

differed most in level of integration) were significantly different in CIS Use Dependency. 

A second ANOVA identified a significant difference between hospitals in Clinicians’ 

Satisfaction scores, F (3, 244) = 6.23, p <.001. A Scheffe test revealed that the source of 

the difference was in Hospital 2 and 3. A third ANOVA identified a significant difference 

between hospitals in Net Benefit scores, F (3, 244) = 4.10, p <.05. Again, a Scheffe test 

revealed that the source of the difference was in Hospital 2 and 3. This suggests that with 

increased integration of the CIS, there is an increase in Clinical Use Dependency, 

Clinicians’ Satisfaction and Net Benefit to the clinicians’. The nature of the relationship 

between CIS Use Dependency and Net Benefit needs to be examined further. 
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TABLE 11. Mean (SD) Clinicians’ Use Dependency, Clinicians’ Satisfaction and Net 

Benefit scores and significant differences by Hospital 
 

Hospital Level of CIS Integration Clinicians’ 

Use 

Dependency 

Clinicians’ 

Satisfaction 

Net 

Benefit 

     

#2 2 yr. post implementation 3.7 (1.7)* 4.5 (1.0)* 4.8 (0.9)* 

#4 Initial stages implementation 3.5 (1.3)  4.0 (1.4) 4.3 (1.1) 

#1 3 mo. pre-implementation 3.0 (1.8) 3.6 (1.4) 4.2 (1.3) 

#3 6 mo. pre-implementation 2.9 (1.6)* 3.5 (1.3)* 4.1 (1.3)* 

*Scheffe post hoc significant mean differences at p < .05 

Summary 

Data were collected and analyzed from medical, surgical and telemetry unit 

registered nurses on 45 nursing units in four hospitals. All units had used the Cerner 

PowerChart Admission Health Profile (AHP) longer than 3 months. Of the 33% eligible 

nurses in the four hospitals that responded to the survey, 234 respondents were included 

in the study. Construct validity and reliability for the final 23-item CISSM instrument 

were established. Multiple Regression analysis of the CISSM showed that Clinicians’ 

Satisfaction, Facilitating Conditions and Social Influence were direct determinants of Net 

Benefit of the CIS as perceived by the clinician. CIS Use Dependency was predicted by 

Information Quality and Social Influence, but CIS Use Dependency was not a statistically 

significant predictor of Net Benefit. Overall, the data tentatively supported the CISSM as 

a predictive model. 
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CHAPTER V: DISCUSSION 

Unfortunately, CIS research has been highly focused on clinical applications or 

problems and not on how well the technology is the integrated into the clinical work 

environment. As a step toward building a theory of health information system success, a 

model that predicts success of a clinical information system in the acute healthcare 

environment is needed. This study examined the ability of a theoretically-based, 

integrated model of CIS success (CISSM) to predict clinical information systems success 

from the clinicians’ perspective. This chapter discusses the findings of this study and 

situates them within an integrated systems perspective as laid out in the Quality Health 

Outcomes Model (Mitchell et al., 1998). The QHOM provides a conceptual framework 

whereby the effects of an intervention on the outcome are mediated by the client and 

context. This approach looks at the system as a whole and can accommodate complex 

relationships at multiple levels. 

The results of the study found that the CISSM provided an integrated framework 

in which System Performance (Perceived Ease of Use, Accessibility, and Reliability), 

Information Quality (Perceived Usefulness, Content, Format and Accuracy) and 

Facilitating Conditions (Perceived Behavioral Control and Work Processes) predicted 

Clinicians’ Satisfaction. Information Quality and Social Influence (Social Factors, 

Service Support and Social Supportiveness) predicted CIS Use Dependency. Clinicians’ 

Satisfaction, Facilitating Conditions and Social Influence were supported as predictors of 

Net Benefit. This supports most of the QHOM construct linear relationships (Figure 15) 



 
 
 

 
74 

 

 
FIGURE 15. Validated CISSM links within QHOM Construct Relationships  
 

The AHP Intervention in CISSM is represented by CIS Information Quality (IQ) 

and System Performance (SP). The quality of the information provided by the CIS had a 

significant influence on Clinicians’ Use Dependency (UD) and Clinicians’ Satisfaction 

(CS). However, the clinicians in this study associated System Performance with 

Clinicians’ Satisfaction but not with Use Dependency on the CIS. Clinicians’ perceptions 

of System Performance did not significantly predict Dependency on the CIS in this 

sample. This supports Goodhue and Thompson’s argument that Use Dependency relates 

more directly to the extent to which an information system has been integrated into each 

user’s work routine. Most of the study hospitals were in the early stages of integrating the 

CIS application into their work routines. Expectations of Use Dependency on the CIS 

may not be statistically significant in the early stages of integration but may increase over 

time.  

CISSM context is represented by Social Influence (SI) and Facilitating Conditions 

(FC) of the clinicians’ work environment. Social Influence had no statistically significant 

Context 
(SI & FC) 

Client 
(CS & UD) 

Outcome 
(NB) 

FC Intervention 
(IQ & SP) 

CS 
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effect on Clinicians’ Satisfaction. “Super users,” helpful supervisors and support staff, 

supportive hospital, peer use, helping each other and being involved in CIS decisions 

explained most of Social Influence. Social Influence had a stronger effect on CIS Use 

Dependency than on the direct Net Benefit of the CIS. This supports Venkatesh & Davis’ 

(2000) observation that, as users gain experience with an information system, they rely 

more on its potential benefits and less on Social Influences (Social Factors, Service 

Support, Social Supportiveness). The hospitals in which the study was conducted were at 

various stages in the process of implementing a fully integrated CIS and, therefore, one 

might expect variation in the results across hospitals. Facilitating Conditions had a strong 

total direct effect, as well as an indirect effect through Clinicians’ Satisfaction, on Net 

Benefit. This is consistent with Taylor and Todd’s (1995) finding that a clinicians’ 

Perceived Behavioral Control involves his/her perceptions of the internal and external 

constraints necessary to perform work behavior. The new Work Processes scale that 

focused on documentation time and proximity, task time and efficiency is consistent with 

the CIS nursing work environment literature (Dennis et al., 1993, Guite et al, 2006, 

Simpson and Kenrick, 1997) as important elements in explaining work context important 

to CIS.  

In CISSM, client is represented by two variables: CIS Use Dependency (UD) and 

Clinicians’ Satisfaction (CS). In this study, Information Quality, System Performance and 

Facilitating Conditions explained 70% of Clinicians’ Satisfaction. This is consistent with 

Weiner et al.’s (1999) finding that Clinicians’ Satisfaction correlated with their 

perceiving tangible benefits from using a CIS. CIS Information Quality and Social 
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Influence together explained 25% of CIS Use Dependency. This provides perhaps some 

further support for Goodhue and Thompson’s (1995) argument for the inclusion of 

“dependency” on an IS as a key construct for evaluating IS in the work environment 

rather than the commonly utilized “use” (length of time, frequency) construct. Although 

CIS Use Dependency did not mediate between the intervention/context and Net Benefit, 

this construct should be further explored in the context of CIS success. It may be that CIS 

Use Dependency has a different temporal relationship with Clinicians’ Satisfaction than 

that proposed in the CISSM. 

The success outcome is represented by the Net Benefit (NB) of using the CIS, as 

perceived by the clinician. Weiner et al. (1999) argued that the Net Benefit of a CIS is 

defined both by the objective of the study and assessment of the user groups. In this 

study, Net Benefit was defined by a specified hospital system objective as the nurses’ 

perceptions that the CIS helps them comply with hospital nursing documentation quality 

standards. Clinicians’ Satisfaction with the CIS accounted for 62% of the variance in Net 

Benefit. However, the new construct, CIS Use Dependency did not predict Net Benefit to 

the clinician but should be evaluated further for validity as a predictor of Clinicians’ Net 

Benefit in other CIS integration contexts. 

Limitations 

Limitations of this study include the constitution of the sample, which was 

restricted to medical/surgical and telemetry nurses. This convenience sample also limits 

the ability to generalize the results beyond medical/surgical and telemetry hospital units 

involved with a major integrated CIS initiative at varying levels of implementation and 
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integration.  

Implications for Theory and Practice 

This research has important implications for healthcare informatics theory and 

research, as well as for clinical practice. This research not only evaluated a theoretically-

based model of CIS success in the acute healthcare environment, but it also contributes to 

our understanding of the social and facilitating conditions of the clinical work 

environment that affect the successful outcomes of CIS. As in most of the CIS literature, 

particularly nursing, this study evaluated a specific clinical application. However, it 

differs from these studies in integrating social and facilitating conditions of the work 

environment. The CISSM provides a theoretical alternative to the Cedars Sinai (Wachter, 

2006) and Children’s Hospital (Han, Carcillo, Venkataraman, Clark, Watson, Nguyen, 

Bayir & Orr, 2005) CIS failure case studies that have dramatically highlighted the need 

for CIS evaluations to go beyond system performance. The broader clinical benefit of the 

CISSM is to provide a framework to evaluate the overall success of CIS in the clinical 

context. The CISSM facilitates evaluation of the global status of CIS success on a 

formative as well as summative basis, and provides information that identifies general 

areas that have improved or need improvement. As a result, intervention strategies 

specific to System Performance, Information Quality, Social Factors or Facilitating 

Conditions can be targeted efficiently and effectively. CISSM can provide the basis for 

ongoing feedback to the clinical users on the status of expected CIS Net Benefits. The 

science of healthcare informatics benefits by adding to the knowledge base for improving 

ongoing evaluation and improvement of CIS outcomes and as a result, improves the 
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quality of patient care.  

Future Research 

Future research should focus on four major areas in the rapidly changing CIS 

environments. The CISSM should be tested in a wide variety of clinical settings and 

stages of integrating CIS into healthcare delivery. A major focus for research should be 

on further development of the social influence and facilitating conditions dimensions of 

the clinical context, particularly along the CIS integration trajectory. Further exploration 

is needed into Clinicians’ Use Dependency and how it relates to a successful CIS. This 

could facilitate moving CIS evaluation from a primarily technology performance focus to 

a more practical clinician-centric focus. As more dimensions are identified in the CISSM, 

studies to test and refine the CISSM should maintain a focus on parsimony and utility for 

key healthcare delivery stakeholders.  Healthcare administrators and Informatics 

professionals need a framework for evaluating the overall success of a CIS that provides 

valid and reliable data that can be used with objective metrics. For the clinician, the need 

is for easy-to-use, formative CIS feedback to decision makers about iterative design 

improvements based on the rapidly changing work flow processes in the clinical 

environment.  

Finally, this research has a broader benefit to society in that it helps reduce the 

“Quality Chasm” between the current healthcare delivery system and a better health care 

system that is safe, effective, timely and efficient. The ultimate net benefit is healthy 

people. 
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APPENDIX A 

UNIVERSITY OF ARIZONA HUMAN SUBJECTS REVIEW
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Human Subjects Protection Program  

THE. UNIVERSITY OF  

ARIZONA®  
TUCSON ARIZONA  

1350 N. Vine Avenue  
P.O. Box 245137  
Tucson, AZ 85724-5137 (520) 
626-6721 
http://www.irb.arizona.edu  

30 November 2006  

Dianna Garcia-Smith, M.S. Student 
Advisor: Judith Effken, Ph.D. 
College of Nursing  
1305 N. Martin  
PO Box 210203  

RE: TESTING A MODEL TO PREDICT CLINICAL INFORMATION SYSTEM 

SUCCESS  

Dear Ms. Garcia-Smith:  

We received documents concerning your above cited project. Regulations published by the U.S. 

Department of Health and Human Services [45 CFR Part 46.101(b) (2)] exempt this type of research 

from review by our Institutional Review Board. Note: A copy of your Disclaimer Form, with IRE 

approval stamp affixed, is enclosed for use in enrolling subjects.  

Exempt status is granted with the understanding that no further changes or additions will be made 

either to the procedures followed or to the consenting instrument used (copies of which we have on 

file) without the review and approval of the Human Subjects Committee and your College or 

Departmental Review Committee. Any research related physical or psychological harm to any subject 

must also be reported to each committee.  

Thank you for informing us of your work. If you have any questions concerning the above, please 

contact this office.  

Sincerely,  

 

Rebecca Dahl, R.N., Ph.D. 

Director  
Human Subjects Protection Program  

cc: Departmental/College Review Committee  
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APPENDIX B 

CLINICAL INFORMATION SYSTEMS SUCCESS MODEL (CISSM) SCALE 
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CISSM SCALE SOURCES, DEFINITIONS AND TERMS 

Scales/ Indicators Definition Item (7 point Likert) 

System Performance   

Ease of Use Scale 
(Davis, 1989, p. 320) 

The degree to which a 
person believes that using  

The CIS is easy to use. 

 a particular system would 
be free of effort. 

The CIS is user friendly. 

Access 
(Bailey & Pearson, 1983,  

The ease or difficulty with 
which the user may act to  

The CIS is convenient to use. 

p.541) (Partial) utilize the capability of the 
computer system 

The CIS is efficient to use. 

Reliability Scale 
(Goodhue & Thompson, 
1995, p. 236) 

The dependability and 
consistency of access and 
uptime of systems.  

The CIS can be counted on to be “up” 
and available when I need it. 
 

  The CIS is not prone to unexpected or 
inconvenient down times that makes it 
harder to do my work 

   The CIS is not subject to frequent 
problems and crashes. 

Information Quality   

Perceived Usefulness 
Scale  
(Davis, 1989, p. 320) 

The degree to which an 
individual believes that 
using a particular system 
would enhance his or her 
job performance. 

The CIS is useful in my work. 

Content Scale 
(Doll & Torkzadeh, 1988, 
p. 274) 

The completeness and 
precision of the output 
information. 

The CIS provides me with exactly the 
information I need. 
 

  The CIS provides reports that seem to 
be just about exactly what I need. 

  The CIS provides enough information. 
Format Scale 
Bailey and Pearson (1983, 
p. 541) 

The material design of the 
layout and display of the 
output contents.  

The CIS information is presented in a 
useful format. 
 

  The CIS information is clear. 
Accuracy Scale  
Bailey and Pearson (1983,  

The correctness of the 
output information.  

The CIS is accurate. 

p. 541)  I am satisfied with the accuracy of the 
CIS. 

Timeliness Scale 
Bailey and Pearson (1983, 
p. 541) 

The availability of the 
output information at a time 
suitable for its use.  

The CIS provides me the information I 
need in time. 
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  The CIS provides up-to-date 
information. 

Social Influence   

Subjective Norm Scale 
(Ajzen, 1991, p. 188) 

The perceived social 
pressure to perform or not 
perform a behavior. 

People who influence my behavior 
think that I should use the CIS. 

  People who are important to me think 
that I should use the CIS. 

Voluntariness 
(Moore & Benbasat, 1991) 

The degree to which use 
of the innovation is 
perceived as being of free 
will. 

I am free to use or not use the CIS. 

Social Factors Scale 
(Triandis, 1980, p. 196) 

The individual’s 
internalization of the 
reference group’s 
subjective  

I use the CIS because most of my 
peers use it. 
 

 
 
 

culture, and specific 
interpersonal agreements 
that the individual has 
made 

My supervisor has been helpful in the 
use of the CIS. 

 with others, in specific 
social situations. 

In general, the hospital has supported 
the use of the system. 

Service Support Scale 
(Pitt, Watson & Kavan, 
1995) (Partial) 

User’s expectations and 
perceptions of service 
performance levels  

Service Support staff are always 
willing to help clinicians. 

 provided by CIS staff. 
(Includes Deployment 
Managers (DMs), Nursing  

The Help Desk is never too busy to 
respond to clinician’s requests. 
 

 Information Coordinators 
(NICs), Clinical Account 
Managers (CAMs) or  

Service Support staff give clinicians 
individual attention. 
 

 “Cerner nurse” Service Support staff understand the 
specific needs of clinicians.  
 

  Service Support staff provide enough 
training for clinicians.  

Social Supportiveness The degree to which 
clinicians perceive a helpful 
network of co-workers.  

The “super user” on my unit has been 
helpful in the acceptance of the CIS. 
 

  I have helped others use the CIS. 

  I am involved or well represented in 
CIS decisions. 
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Facilitating Conditions   

Perceived Behavioral 
Control Scale 
(Ajzen, 1991, p. 188) 

Perceptions of internal and 
external constraints on 
behavior.  

I have the resources necessary to use 
the CIS. 

  I have the knowledge necessary to use 
the CIS. 

  The CIS is compatible with other 
systems I use. 

Work Processes The clinician’s perceptions 
of clinical activities as 
they relate to specific CIS  

I document on the CIS close to the 
time of patient encounters. 
 

 applications. I document on the CIS close to the 
location of patient encounters. 

  Using the CIS, referrals to other 
services are efficient. 

  I am usually able to document on the 
CIS within 24 hours. 

  Completion of CIS documentation 
helps me provide better patient care. 

  Completion of CIS documentation 
helps me organize my work. 

  Using the CIS, gives me enough time 
to provide patient care. 

CIS Use Dependency 

(Goodhue & Thompson, 
1995, p. 223) 

The level of perceived CIS 
dependence by the 
clinician  

I am dependent on the CIS to 
document patient assessments. 

Clinicians’ Satisfaction Overall level of clinicians’ 
satisfaction with CIS. 

Overall, I am satisfied with the CIS. 

Clinicians’ Net Benefit 

(Seddon, 1997, p. 250) 
The degree to which a 
clinicians’ believes that 
using a particular system 
enhances job performance. 

I believe that the CIS helps me to 
comply with hospital nursing 
documentation quality standards 
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VALIDATED CISSM SCALE SOURCES, DEFINITIONS, TERMS AND DELETED ITEMS 

Scales/ Indicators Definition Item (7 point Likert) 

System Performance 
 

 

Ease of Use Scale 
(Davis, 1989, p. 320) 

The degree to which a 
person believes that using  

The CIS is easy to use. 

 a particular system would 
be free of effort. 

The CIS is user friendly. 

Access 
(Bailey & Pearson, 1983,  

The ease or difficulty with 
which the user may act to  

The CIS is convenient to use. 

p.541) (Partial) utilize the capability of the 
computer system 

The CIS is efficient to use. 

Reliability Scale 
(Goodhue & Thompson, 
1995, p. 236) 

The dependability and 
consistency of access and 
uptime of systems.  

The CIS can be counted on to be “up” 
and available when I need it. 
 

  The CIS is not prone to unexpected or 
inconvenient down times that makes it 
harder to do my work 

   The CIS is not subject to frequent 
problems and crashes. 

Information Quality   

Perceived Usefulness 
Scale  
(Davis, 1989, p. 320) 

The degree to which an 
individual believes that 
using a particular system 
would enhance his or her 
job performance. 

The CIS is useful in my work. 

Content Scale 
(Doll & Torkzadeh, 1988, 
p. 274) 

The completeness and 
precision of the output 
information. 

The CIS provides me with exactly the 
information I need. 
 

  The CIS provides reports that seem to 
be just about exactly what I need. 

  The CIS provides enough information. 
Format Scale 
Bailey and Pearson (1983, 
p. 541) 

The material design of the 
layout and display of the 
output contents.  

The CIS information is presented in a 
useful format. 
 

  The CIS information is clear. 
Accuracy Scale  
Bailey and Pearson (1983,  

The correctness of the 
output information.  

The CIS is accurate. 

p. 541)  I am satisfied with the accuracy of the 
CIS. 

Timeliness Scale 
Bailey and Pearson (1983, 

The availability of the 
output information at a time 

The CIS provides me the information I 
need in time. 
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p. 541) suitable for its use.   

  The CIS provides up-to-date 
information. 

Social Influence   

Subjective Norm Scale 
(Ajzen, 1991, p. 188) 

The perceived social 
pressure to perform or not 
perform a behavior. 

People who influence my behavior 
think that I should use the CIS. 

  People who are important to me think 
that I should use the CIS. 

Voluntariness 
(Moore & Benbasat, 1991) 

The degree to which use 
of the innovation is 
perceived as being of free 
will. 

I am free to use or not use the CIS. 

Social Factors Scale 
(Triandis, 1980, p. 196) 

The individual’s 
internalization of the 
reference group’s 
subjective  

I use the CIS because most of my 
peers use it. 
 

 
 
 

culture, and specific 
interpersonal agreements 
that the individual has 
made 

My supervisor has been helpful in the 
use of the CIS. 

 with others, in specific 
social situations. 

In general, the hospital has supported 
the use of the system. 

Service Support Scale 
(Pitt, Watson & Kavan, 
1995) (Partial) 

User’s expectations and 
perceptions of service 
performance levels  

Service Support staff are always 
willing to help clinicians. 

 provided by CIS staff. 
(Includes Deployment 
Managers (DMs), Nursing  

The Help Desk is never too busy to 
respond to clinician’s requests. 
 

 Information Coordinators 
(NICs), Clinical Account 
Managers (CAMs) or  

Service Support staff give clinicians 
individual attention. 
 

 “Cerner nurse” Service Support staff understand the 
specific needs of clinicians.  
 

  Service Support staff provide enough 
training for clinicians.  

Social Supportiveness The degree to which 
clinicians perceive a helpful 
network of co-workers.  

The “super user” on my unit has been 
helpful in the acceptance of the CIS. 
 

  I have helped others use the CIS. 
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  I am involved or well represented in 
CIS decisions. 

Facilitating Conditions   

Perceived Behavioral 
Control Scale 
(Ajzen, 1991, p. 188) 

Perceptions of internal and 
external constraints on 
behavior.  

I have the resources necessary to use 
the CIS. 

  I have the knowledge necessary to use 
the CIS. 

  The CIS is compatible with other 
systems I use. 

Work Processes The clinician’s perceptions 
of clinical activities as 
they relate to specific CIS  

I document on the CIS close to the 
time of patient encounters. 
 

 applications. I document on the CIS close to the 
location of patient encounters. 

  Using the CIS, referrals to other 
services are efficient. 

  I am usually able to document on the 
CIS within 24 hours. 

  Completion of CIS documentation 
helps me provide better patient care. 

  Completion of CIS documentation 
helps me organize my work. 

  Using the CIS, gives me enough time 
to provide patient care. 

CIS Use Dependency 

(Goodhue & Thompson, 
1995, p. 223) 

The level of perceived CIS 
dependence by the 
clinician  

I am dependent on the CIS to 
document patient assessments. 

Clinicians’ Satisfaction Overall level of clinicians’ 
satisfaction with CIS. 

Overall, I am satisfied with the CIS. 

Clinicians’ Net Benefit 

(Seddon, 1997, p. 250) 
The degree to which a 
clinicians’ believes that 
using a particular system 
enhances job performance. 

I believe that the CIS helps me to 
comply with hospital nursing 
documentation quality standards 
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APPENDIX C 

STUDY INSTRUMENTS



 
 
 

 
89 

PARTICIPANT INFORMATION 

(STUDY DISCLAIMER) 
 
Title of Project: The AHP Study 
 
 
You are being invited to voluntarily participate in the AHP research study. The purpose 
of the study is to learn more about what predicts a successful clinical information system 
from the nurse’s perspective. This will provide information that can be used to improve 
the level of AHP success. You are eligible to participate because you are a registered 
nurse in a medical, surgical, or telemetry unit who has used AHP longer than 3 months. 
 
If you agree to participate, your participation will involve a short online survey. The 
survey may be taken at your convenience in the next 4 weeks and will last approximately 
5-10 minutes. You may choose not to answer some or all of the questions. During the 
survey your name will not be asked. 
 
Any questions you have will be answered and you may withdraw from the study at any 
time. There are no known risks from your participation and no direct benefit from your 
participation is expected. There is no cost to you except for your time and you will not be 
compensated for your participation. 
 
Only the principal investigator will have access to the information that you provide. In 
order to maintain your confidentiality, your name will not be asked. Survey information 
will be locked in a cabinet in a secure place. 
 
You can obtain further information about the study or voice concerns or complaints about 
the study by emailing or calling the Principal Investigator, Dianna Garcia-Smith, RN, 
Ph.D. Candidate at dianna1@email.arizona.edu or (480) 205-4481. If you have 
questions concerning your rights as a research subject, you may call the University of 
Arizona Human Subjects Protection Program office at (520) 626-6721. 
 
By participating in the online survey, you are giving permission for the investigator to 
use your information for research purposes. 
 
Thank you. 
 
 
Dianna Garcia-Smith 
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ADMISSION HEALTH PROFILE (AHP) SURVEY 
 

Take a moment and think about how you feel about the Cerner Admission Health Profile 
(AHP) that you use on your unit. AHP is also known as “Admission Database” and 
“PowerChart Admission.” You will be asked “To what extent are the following 
statements accurate?” Please use this scale for your answers: 
 

Scale: 
1=Very strongly disagree 2=Strongly disagree 3=Disagree 4=Agree 5=Strongly agree 

6=Very strongly agree 
 

For example: If you Very strongly agree that “the AHP is easy to use,” then click on the 

number 6. However, if you Very strongly disagree that “the AHP is easy to use,” then 

click on the number 1. 
 

To what extent do you agree with the following 

statements? 
      

 “From my experience, the AHP…” D < - - > A 

 1. Is easy to use. 1 2 3 4 5 6 

 2. Is user friendly. 1 2 3 4 5 6 

 3. Is convenient to use. 1 2 3 4 5 6 

 4. Is efficient to use. 1 2 3 4 5 6 

 5. Can be counted on to be “up” and available when I need it. 1 2 3 4 5 6 

 6. Is not prone to unexpected or inconvenient down times that 
makes it harder to do my work 

1 2 3 4 5 6 

 7. Is not subject to frequent problems and crashes. 1 2 3 4 5 6 

 8. Is useful in my work. 1 2 3 4 5 6 

       
“From my experience, the AHP…”       

 9. Provides me with exactly the information I need. 1 2 3 4 5 6 

10. Provides reports that seem to be just about what I need. 1 2 3 4 5 6 

11. Provides enough information to do my work. 1 2 3 4 5 6 

12. Information is presented in a useful format. 1 2 3 4 5 6 

13. Information is clear. 1 2 3 4 5 6 

14. Information is accurate.  1 2 3 4 5 6 

15. Information accuracy is satisfactory to me. 1 2 3 4 5 6 

16. Provides me the information I need in time. 1 2 3 4 5 6 

17. Provides up-to-date information. 1 2 3 4 5 6 

       
To what extent do you agree with the following statements?       

18. People who influence my behavior think that I should use 
the AHP. 

1 2 3 4 5 6 

19. People who are important to me think that I should use the 
AHP. 

1 2 3 4 5 6 
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20. I am free to use or not use the AHP. 1 2 3 4 5 6 

21. I use the AHP because most of my peers use it. 1 2 3 4 5 6 

22. My supervisor has been helpful in the use of the AHP. 1 2 3 4 5 6 

23. In general, the hospital has supported the use of the AHP. 1 2 3 4 5 6 

24. The “super user” on my unit has been helpful in the use of 
the AHP. 

1 2 3 4 5 6 

25. I have helped others use the AHP. 1 2 3 4 5 6 

26. I am involved or well represented in AHP decisions. 1 2 3 4 5 6 

27. I have the resources necessary to use the AHP. 1 2 3 4 5 6 

28. I have the knowledge necessary to use the AHP. 1 2 3 4 5 6 

29. The AHP is compatible with other systems I use. 1 2 3 4 5 6 

       
To what extent do you agree with the following statements? 

In the following statements, “Support Staff” includes 

Deployment Managers (DMs), Nursing Information 

Coordinators (NICs), Clinical Account Managers (CAMs) 

or “Cerner nurse”  

      

30. Support Staff are always willing to help clinicians. 1 2 3 4 5 6 

31. The Help Desk is never too busy to respond to clinician’s 
requests. 

1 2 3 4 5 6 

32. Support Staff give clinicians individual attention. 1 2 3 4 5 6 

33. Support Staff understand the specific needs of clinicians.  1 2 3 4 5 6 

34. Support Staff provide prompt training for this AHP. 1 2 3 4 5 6 

35. I document on AHP close to the time of the patient 
encounter. 

1 2 3 4 5 6 

36. I document on AHP close to the location of the patient 
encounter. 

1 2 3 4 5 6 

37. Using AHP, referrals to other services are efficient. 1 2 3 4 5 6 

38. I am usually able to document on the AHP within 24 
hours. 

1 2 3 4 5 6 

39. Completion of the AHP assessment documentation helps 
me to provide better patient care. 

1 2 3 4 5 6 

40. Completion of the AHP helps me organize my work. 1 2 3 4 5 6 

41. Using the AHP gives me enough time to provide quality 
clinical care. 

1 2 3 4 5 6 

42. I am dependent on the AHP to document patient 
assessments. 

1 2 3 4 5 6 

43. Overall, I am satisfied with the AHP system. 1 2 3 4 5 6 

44. I believe that the AHP helps me to comply with hospital 
documentation quality standards. 

1 2 3 4 5 6 
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Please provide the following demographic information. All information you provide will 
be confidential and not be identified with you. 
 
 
45. Hospital Name ___________________ 2. Unit type _______ 3. Unit name _______ 

46. What is your age?  _____years  

47. What is your gender?  _____female ______male  
 

48. What is your ethnicity/race? (Choose 
one) 

_____ Asian  
_____ Black/African American  
_____ Hispanic  
_____ Native American 
_____ White, non-Hispanic  
_____ Other (specify__________________) 
 

49. How many years have you worked as a 
nurse? 

_____years ____months (If your answer is 
less than 1 year, answer in month only)  

50. How many years have you worked in 
this hospital? 

_____years ____months (If your answer is 
less than 1 year, answer in month only) 

51. How many years have you worked on 
this unit? 

_____years ____months (If your answer is 
less than 1 year, answer in month only) 

52. How many years have you used the 
AHP? 

_____years ____months (If your answer is 
less than 1 year, answer in month only) 

53. What is your highest education level? 
(Choose one) 

_____ Diploma 
_____ Associate degree 
_____ Baccalaureate degree, non nursing 
_____ Baccalaureate degree, nursing 
_____ Master’s degree 
_____ Post Master’s degree 

54. What is your current work status?  
 (Choose one) 

_____ Full time 
_____ Part time 
_____ PRN/Per Diem 
_____ Travel nurse 
 

55. What shift do you usually work? ____ 1st ____ 2nd  

56. How many hours per week do you 
usually work? 

______ hours (enter a whole number)  

57. What percent of your time is spent on 
providing direct patient care? 

____ (enter a whole number) 
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58. Your opinion is important! Please add any comments here: 

 
 
 

 
Thank you for participating in this study! 
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