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ABSTRACT 

Despite the time and resources focused on health care outcomes, few empirical 

links exist between healthcare activities, healthcare costs and outcomes of care. As a 

result, outcome evaluations that take into account the characteristics of the healthcare 

system as well as the desires of a number of stakeholders may have relevance to 

knowledge development as well as to implementation of needed changes in health care 

delivery. 

Using the framework of General Systems ITieory (von Bertalanflfy, 1968) and a 

modification of the model proposed by the American Academy of Nursing Expert Panel 

(Mitchell, Ferketich, Jennings, 1998), this investigation addressed broad categories of 

outcomes, including clinical and financial factors, and examined the factors influencing 

them in a condition-specific population. Further, the contextual characteristics of the 

healthcare organization and the work group were examined and compared to the effects 

of the individual patient characteristics on cost, length of stay and morbidity/mortality 

outcomes. Organizational factors included structural characteristics such as volume and 

technology availability, work unit factors included perceived collaboration, access to 

power structures and control over nursing practice and individual patient factors included 

pre-hospital health conditions and socio-economic status. For this study outcomes 

consisted of adverse events, derived length of stay and direct costs. 

The study used a non-experimental, descripti ve design. Contextual regression 

analysis indicated that organizational structure variables had a greater influence on cost 
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and the work group-level variables had a greater influence on derived length of stay than 

did the individual-level variables. Total costs for cardiac catheterization procedure and 

associated post-procedure hospitalization were $3758 (range $777-12,796). While the 

study has several limitations, the findings add to the body of knowledge that explains 

how the processes of nurses' work influence the outcomes of that work and they deserve 

consideration by nurse executives and others interested in enhancing work environments 

and patient care outcomes 
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CHAPTER 1 
ISSUE DESCRIPTION AND SIGNIFICANCE 

Outcomes research in acute health care facilities has become an increasingly 

popular topic with providers, consumers and payors. In light of the growing role of 

managed care systems, in which economic factors drive the dynamics of care, the 

demand for indicators of health care system quality and effectiveness has never been 

greater. Despite this situation, however, relatively little evidence exists that specifies the 

empirical links between health care activities, health care costs and outcomes of hospital 

care. Indeed, the first generation of outcome measurement techniques demonstrated 

inadequate ability to provide accurate, clinically sound comparison data upon which to 

base decisions. 

Evaluation of health care outcomes is not a new undertaking. Even though health 

care consumers and payors have linked outcomes with payment since the time of the 

Babylonians (Hammermeister, et al, 1995), outcomes also are inextricably linked to the 

structure and process of health care delivery. Berwick (1988), who coined the phrase 

"tyranny of outcomes", indicated that reliance on outcomes alone as a measure of health 

care quality could provide only narrow results which often were too far removed from the 

production of care to be efficient detectors of quality concerns. Outcome evaluations that 

take into account the characteristics of the health care system as well as the desires of a 

number of stakeholders could enhance knowledge development as well as 

implementation of needed changes in health care delivery. 

While the association between organizational characteristics and processes with 

outcomes of care delivery is intuitively appealing, the theoretical and pragmatic 

connections between these factors are tenuous. Numerous investigations have examined 

the influence of organizational characteristics on patient outcomes (Hartz, Krakauer, et al, 

1989; Zimmerman, Shortell, Rousseau, et al, 1993; Mitchell & Shortell, 1997) but have 

failed to connect organizational characteristics with outcomes such as mortality. 
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morbidity or complications. In addition, despite the fact that delivery of nursing care is 

pivotal to hospitalized patient outcomes, studies of the direct effects of nursing care 

delivery have demonstrated equivocal results. Indeed, such studies have failed to connect 

nurse staffing levels or skill mix and outcomes such as nosocmial infection rates, patient 

satisfaction or 30-day mortality (Wan and Shukla, 1987; Aiken, Smith and Lake, 1994; 

Taunton, Kleinbeck, et al, 1994). One of the reasons for ambiguous results is that few 

investigations have taken into account multiple influences or usef a comprehensive 

strategy of evaluation. In addition, the theoretical basis for outcomes investigations has 

been poorly defined. Further, linking organizational characteristics and process to 

outcomes is hampered by the lack of data sources and lack of instruments that are 

sensitive to changes in organizational variables. 

Some investigators have suggested that organizational characteristics and the 

process of care delivery influence both the context and content of outcome measurement. 

Marie, Salyer & Geddes (1997) identified several considerations for outcome research. 

These authors posited that lack of clearly defined organizational goals, political 

influences in selection of outcome elements, the interconnected nature of care delivery 

and lack of availability of data sources weigh heavily on outcomes analysis. Lamb 

(1997) recognized that impediments to accurate outcome evaluation included the need for 

in-depth understanding of complex systems, difficulty of standardizing interventions 

within and across settings, accessibility and usability of data and the need for integration 

of disease-specific, population-specific and general outcomes measures. With so many 

issues to consider, undertaking analysis of health care outcomes is a complex and 

daunting process. 

Influence of Economics 
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A variety of outcome measures exist, and these measures are as diverse as 

consumers' perceptions of the care environment and the number of adverse occurrences 

that take place on a patient care unit. However, the current state of healthcare indicates 

that events and strategies that affect the economic stability of organizations are crucial 

indicators. With nearly 15% of the U.S. national budget expended for health care and no 

systematic, deliberate national efforts aimed at containing those costs, the issue of health 

care economics looms as a significant concern for payors, providers and consumers of 

health care. Meltzer (2001) states that, since the 1960s, health care expenditures in 

industrialized nations have outstripped the general rate of inflation. Driven in part by 

technological advances and in part by increased consumer awareness and demands, the 

ever-increasing amount expended for health care threatens national and individual 

economic stability. 

Two divergent approaches to health care economics are present in today's acute 

care facilities. One viewpoint holds that health care represents a business similar to any 

other and that management approaches to health, care costs are most appropriately 

addressed using business models. Further, this business approach identifies the focus of 

the organization as profitablility. Annual reports issued by health care corporations and 

management meetings routinely held within hospitals contain numerous hallmarks of this 

point of view. Communications that underscore this viewpoint emphasize profit-and-loss 

strategies, economies of scale and other economics terminology and techniques. In most 

acute care hospitals this perspective is evident in the performance expectations of today's 

patient care managers, which include budgetarj' and marketing expertise in addition to 

clinical expertise. 

The opposing view holds that, although a positive financial status is beneficial to 

health care organizations, the primary mission of the organization is the provision of 

health care. Proponents of this view suggest that health care organizations differ 

substantially from other businesses and, therefore, cannot be managed using standard 
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business approaches. Arrow (1963,2001) provided support for this viewpoint when he 

contended that medical care diverged from other business entities primarily as a function 

of the uncertainty associated with development of disease and response to treatment. 

Observations offered by Arrow (1963,2001) which support the clinical view include: 

- The demand for medical services is irregular and unpredictable and is most 

often accompanied by an assault on the consumer's personal integrity. 

- With service hinging on irregular but urgent need, purchasing power is shifted 

from those who are well to those who are ill, resulting in a greater need for 

medical services than would be present in a purely competitive market 

- When so much uncertainty is present, knowledge becomes a commodity. 

Therefore the commodity provided by health care organizations is expertise, 

upon which it is difficult to place an accurate value. 

- Because the consumer cannot "test" the product, the development of trust is 

crucial to the services provided. This circumstance also carries the expectation 

that the provider (whether physician or facility) acts in the best interests of the 

consumer, rather than in the provider's interest, in contrast to most other 

business transactions. 

The business and clinical philosophical approaches have very little overlap, thus setting 

up an ongoing friction that hampers the effectiveness of many hospitals. 

Clearly unique methods are required in order to address the "business" of health 

care. In order to attempt to bridge gaps between these conflicting approaches, 

investigations that include variables of interest to numerous stakeholders are needed. In 
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addition, investigations focused on outcomes for individuals receiving treatment for 

specific conditions may assist in providing clear direction for health care decision 

makers. 

The investigation reported addressed broad categories of factors but will be aimed 

at hospitalized patients with cardiovascular conditions. Procedures associated with 

cardiovascular disease were selected as the focus of this investigation since these types of 

procedures represent a large volume for many hospitals. The rationale for focusing on 

the care for these individuals is described below. 

Using Cardiovascular Care as a Model 

At the beginning of the 21  ̂century, the primary cause of death in the developed 

world is cardiovascular disease. Boehar, Davidson, Weigold, et al (2001) suggest that 

within 20 years in the U.S., 1 out of every 3 humans will die of cardiovascular disease. 

Manifestations of cardiovascular disease (CVD) include congestive heart failure, 

peripheral vascular disease and stroke, with the most firequent CVD diagnoses being 

angina and myocardial infarction. Hospital treatment for cardiovascular conditions has 

moved from primarily medical management to interventional management. Laskey, 

Kimmel and Krone (2000) suggest that percutaneous transluminal angioplasty (PICA) 

and coronary stent implantation have become the most frequent initial medical 

interventions to address coronary conditions. Further, investigators in the United 

Kingdom (Meads, Cummins, et al, 2000) indicated that between 1991 and 1998, a 40% 

increase in the use of coronary artery interventions was evident. Researchers at the 

Agency for Healthcare Research and Quality (Elixhauser, et al, 2001) indicate that, in 

1997, procoiures involving the cardiovascular system accounted for 1 in every 4 hospital 

stays. The AHRQ report also states that cardiac catheterizations accounted for 1 in 10 
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hospital discharges in the 22 states that provided data. By examining CVD and its 

treatment as a significant target for improving health care outcomes, issues and methods 

may emerge that hold relevance for other health care topics. 

Environment of care as a Focus of Research 

It is necessary for scientific inquiry to rest on theoretical foundations in order for 

studies to have broad applications. As stated by Verran (1997), "without the use of 

theory, research ends up focusing on specific problems rather than on the underlying 

factors that contribute to the situation." Theory serves several purposes including 1) to 

place the study within the domain of nursing, 2) to provide an organizing framework, 3) 

to supply a common language and 4) to direct thinking about the nature of the work to be 

done, rather than simply the tasks to be accomplished (Huckabay, 1991; Allison, 

McLalugMin & Walker, 1991). In addition, Ellis (1968) suggests that theories are 

hypothetical entities that provide a basis for understanding and explaining certain nursing 

practices. 

Nursing research activities focus broadly on improving health and well being, 

reducing disease risk and managing chronic conditions. Nursing systems analysis and 

management makes up a part of the discipline attentive to managing the context of care. 

Therefore, nursing systems research examines the influence of the context of care on 

improving health, reducing risk and managing chronic conditions. 

Since the time of Nightingale nurse scientists have been aware of the influence of 

environment on health. Fawcett (1989) specified this fact when she identified the 

concepts of person, environment, health and nursing as the fimdamental entities within 

the metaparadigm of nursing. While a number of researchers have identified external 

environmental influences on health (e.g. clean water, waste management), only recently 
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has the organizational environment been thought about as representing the larger context 

of health care delivery. Kritek (2001) suggests that, in the absence of nursing 

philosophy, gaps in knowledge are likely to be filled by those with different world- views 

who rarely consider issues from a nursing perspective. In order to serve nursing science, 

investigations of phenomena need to be based on nursing philosophy. However, many 

investigations centered on acute care facilities have been conducted without theoretical 

foundations resulting in what Lynn and Layman (1994) described as "fire stomping". 

While atheoretical investigations can provide data, these types of investigations are 

seldom helpful in developing a sound knowledge base for action that is applicable across 

care settings. 

The model displayed in Figure 1 guided the study. This model emulates the one 

put forward by the American Academy of Nursing Expert Panel (Mitchell, Ferketich, 

Jennings, 1998), which built on the structure-process-outcome model outlined by 

Donabedian (1969). This investigation suggested two mechanisms of influence including 

the effects of both organizational characteristics and patient characteristics on patient 

outcomes and the extent to which organizational characteristics and patient characteristics 

are mediated by work unit characteristics. For this study, only those links with arrows 

were tested. 

Specific Aims 

The investigation attempted to characterize associations between hospital 

characteristics of structure, process, and outcomes. Further, this study was aimed at 

providing theoretical rationale for health care decision making in an approach useful to 

health care providers and administrators. This research was broadly aimed at identifying 

patient, oi^anizational and work unit characteristics that influence clinical and cost 

outcomes in acute care hospitals. The populations of interest included those receiving 
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care for cardiovascular conditions and those providing care in inpatient cardiovascular 

care areas. Research questions include; 

1. To what degree do organizational characteristics influence outcomes? 

2. To what extent do individual patient characteristics influence outcomes? 

3. To what extent do work unit characteristics influence individual cardiovascular 

patient outcomes? 

4. What level of characteristics (organization, work group or individual) has the 

greatest effect on cardiovascular patient outcomes? 

In addition, the predictive ability of direct influences of organizational characteristics 

and/or patient characteristics were compared to the predictive ability of those factors 

moderated by work unit characteristics. Additional analyses were conducted to attempt 

to tease out the contribution of each work unit to cost outcomes. 

Significance 

Much local and national attention is currently focused on the crisis in health care 

costs as well as the ongoing reality of inadequate numbers of nurses and other health care 

providers. The complex nature of these phenomena attests to the multiple facilitating 

and restraining factors inherent in the health care environment. While a number of 

investigators have attempted to tease out factors which affect the quality and cost of 

health care, results of studies have been inconsistent and, in some cases, contradictory. 
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By examining a variety of variables with relevance to those undergoing cardiac 

catheterization procedures, by using multiple levels of measurement and multiple 

perspectives and by relying on an investigational process based in theory, it may be 

possible to distinguish those elements to which attention needs to be given in order to 

produce meaningful organizational change. This investigation extends work previously 

undertaken by the addition of work group variables as a significant influence on 

outcomes. Further, the analysis technique somewhat explicated connections between 

structure, process and outcomes of care. 

Summary 

Despite the time and resources focused on health care outcomes, little evidence 

exists that identifies the empirical links between health care activities, health care costs 

and outcomes of hospital care. Previous examinations of both individual and group-level 

variables, while intuitively appealing, have been proven inadequate in their explanatory 

or predictive ability. Reliance on outcomes alone as a measure of health care quality 

provides only narrow results that often are too far removed from the production of care to 

be efficient detectors of patient care quality. As a result, outcome evaluations that take 

into account the characteristics of the health care system as well as the desires of a 

number of stakeholders may have greater relevance to knowledge development as well as 

to implementation of needed changes in health care delivery. 

The investigation described in this paper addressed broad categories of outcomes, 

including both individual-level and group-level factors for their influence on a condition-

specific population. Further, the contextual characteristics of the health care organization 

and the work group were examined and comparison made to the effects of the 

organization, patient and work group factors on cost and morbidity/mortality outcomes. 
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CHAPTER 2 
CONCEPTUAL FRAMEWORK 

Introduction 

This chapter addresses the conceptual framework upon which the study is based. 

In addition, a description of the model that will guide data collection and data analysis 

will be provided. The ideas represented in this section include theoretical underpinnings 

General System Theory (GST) with a refinement offered by the American Academy of 

Nursing Expert Panel (Mitchell, Ferketich, Jennings, 1998). The theoretical foundations 

for the study are described below. 

General Systems Theory 

The origins of General Systems Theory (GST) have been attributed to von 

Bertalanffy (1968), a biologist, who suggested that natural entities exist as irreducible 

wholes. The early development of GST facilitated inquiry in a variety of fields and has 

generated principles that apply in areas as diverse as the study of astronomy and the study 

families. The value of GST lies within its ability to provide a perspective that 

emphasizes holism, interdependence and interrelationship of system components and the 

system environment. The following definitions of system and system components may 

facilitate understanding and application of this theory. 

A system is defined as a set of objects coupled with the relationships of those 

objects, their attributes and interactions that are focused on achieving a specific function. 

One contention of GST is that a system represents an entity that is different than simply a 

sum of its parts. Because of the intertwined nature of a system, knowledge of one 

component of the system cannot be assumed to represent knowledge of other system 

components nor of the system as a whole. Further, change in one component of the 

system will influence other components of the system. As an example, consider the 

central nervous system. The objects of the nervous system are represented by the brain, 

spinal cord and peripheral nerves, their characteristics (including their functions) and the 
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relationships between the components. While the fimctions and activities of each 

component may be observed, it is clear that, in order to examine the nervous system 

itself, a broader view of the entirety is needed. 

Systems may be considered broadly as either closed or open. Closed systems are 

those whose boundaries are set and whose relationships within the system are 

circumscribed and fixed. Open systems, however, continually exchange matter, energy 

and/or information with the environment and have reciprocal relationships with the 

environment. An open system that thrives achieves balance or equilibrium through 

internal and external relationships. It is open systems that are of concern for this study. 

Qualities of an open system (such as the human body or a health care organization) 

include structure, boundaries and feedback mechanisms. These qualities and some 

examples are offered as illustration. 

System structure refers to the arrangement of system components at a given time. 

While system structures are often relatively stable, they are capable of flexibility in order 

to address specific internal and external needs. Examples of system structures include 

physical entities such as the heart and blood vessels that make up the cardiovascular 

system as well as conceptual entities such as collaboration and decision-making within a 

health care organization. 

System boundaries delineate external and internal properties and fimctions. 

Boundaries are permeable in an open system, thus making the influence of the external 

environment continually felt. The environment may be defined as a set of objects external 

to the system itself, whose attributes affect and are affected by the behavior of the 

system. Recent changes in health care financing represent an example of the reciprocal 

relationship between a system and its environment. Through systematic reductions in the 

amount paid for health care procedures by Medicare (external environment), the U.S. 

Government has successfully influenced the ways in which acute care hospitals provide 

System exchanges with the environment are identified as input, throughput and 

output. Input (matter, energy or information) from the environment undergoes a process 
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of transformation in a way that is useful to the system. This transformation, called 

throughput, may involve a variety of system components and results in output of some 

form. Examples of system exchanges for an acute care hospital include patient admission 

(input), care processes (throughput) and patient discharges (output). 

System feedback involves information about the throughput and/or output of the 

system that can be used to assess the system functioning. Feedback can take both formal 

and informal forms. 

Observations based on GST can lead to very different conclusions than those 

guided by classical scientific methodology. Since system parts involve multiple 

connections with multiple forms of feedback, linear cause-effect analysis is less than 

useful in systems evaluation. Recent work by Porter-O'Grady (1997) underscores the 

value of a GST approach. In an essay describing the changing nature of health care 

leadership, Porter-O'Grady (1997) indicates that the state of knowledge regarding 

maintenance and restoration of health necessitates a more holistic view of the work of 

health care organizations. The author states that quantum theory suggests that the 

universe and things in it are characterized by multiple interconnections and overlaps 

between elements of the whole. This view of the world and of health care organizations 

necessitates a change from hierarchical structure to more integrated ways of thinking and 

working that are compatible with General Systems Theory. 

Application to Acute Health Care 

General Systems Theory (GST) has implications for healthcare facilities in a 

variety of ways. Healthcare facilities are comprised of many interacting and mutually 

influential components. In addition, each healthcare facility exchanges information, 

energy, and other forms of products with its environment. Further, changes in one part 

of a healthcare facility create responses in other parts of the facility. As an example, the 

changes that some healthcare facilities make as an attempt to reduce costs (in response to 

the environment) involves eliminating positions of those who are not direct care 

providers. These non-caregivers may include transporters, housekeepers or diet 
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techoicians. Reducing ttie niinber of workere, however, does not decrease the work that 

is required, resulting in the additional work activities that become responsibilities for 

direct care providers. 

The application of GST to healthcare facilities is not a perfect fit, since ail 

characteristics of the theory are not readily observed. For example, in some health care 

systems the role of physicians is not clear. Some would argue that, since physicians have 

responsibility for direct patient care, they are contained within the system. However, in 

today's healthcare facilities some physicians fijnction in ways that place them outside the 

organization. For example, prices for equipment and supplies have little effect on 

physicians' use patterns of these items. In addition, with the exception of those 

physicians who are hospital employees, stafjGng changes have only slight impact on 

physicians' admitting and ordering practices. As a result, the behavior of physicians is 

more compatible with that of the environment, rather than of the system itself. 

Another area in which the application of GST to healthcare systems is not clear 

relates to system feedback. Since output of the system does not appear to readily 

influence either system structure or function, it may be difficult to evaluate this 

characteristic. In a healthcare system that did respond to feedback, one would be more 

likely to see changes in how patients were admitted based on results of recent satisfaction 

surveys. In addition, a system that responded to feedback would include patient and 

family information in the process of employee evaluation. 

Conceptual Model for Current Study 

Figure 1 represents the theoretical model that will guide examination of acute care 

outcomes for the proposed study. This model emulates that proposed by the American 

Academy of Nursing Expert Panel (Mitchell, Ferketich, Jennings, 1998) which built on 

the structure-process-outcome model outlined by Donabedian (1969). The AAN Expert 

Panel (1998) suggested a model of outcomes in which characteristics of the health care 

deliveiy system, characteristics of the client and processes of care are connected in 

mutual interactions with outcomes. This investigation suggests two mechanisms of 
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influence, including the effects of organizational characteristics and patient 

characteristics on clinical and cost outcomes. In addition, organizational characteristics 

and patient characteristics are seen to be influenced by work unit characteristics. Since it 

is unclear whether healthcare system output on the organization level has influence on 

organizational characteristics, this study attempted to describe a feedback loop between 

those points. 

The study concepts are displayed as a multi-level model. More specifically, the 

study model represents a normative, cross-level theoretical model in which the influences 

of individual-level and organization-level variables are influenced by a group-level 

variable. Variables of interest exist at the organization, the group (work unit) and the 

individual level. A model of this type more nearly symbolizes the environment of acute 

health care and may be more useful to health care providers and administrators. 

To operationalize the variables contained within the model, the following 

definitions will be used. Organizational characteristics are defined as relatively enduring 

qualities of the health care system such as the location, size and teaching status. Patient 

conditions may also be considered as part of these elements. Process elements (work unit 

characteristics) include those things done for and to the client/patient as well as 

information and communication between health care providers. Outcomes of care 

include changes in health status, life expectancy and/or quality of life as a result of care. 
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Conceptual Model 

Research Variables 

According to Verran and Mark (1992) organizational cliaracteristics and 

processes which comprise the delivery of care interact with disease-specific treatments to 

effect patient outcomes. The mechanism of the interaction and effects, however, are 

seldom clear. For this investigation, the research variables will include organizational 

characteristics, work unit characteristics, patient characteristics and outcomes. Appendix 

1 displays the study variables, their units of measure and the sources and methods used 

for generating the measure. Each of the variables is described below and the rationale for 

their inclusion in this investigation is specified. 

Organizational Characteristics 

Organizational characteristics are comprised of the relatively stable qualities of a 

health care system that facilitate or constrain the deli very of care. Review of the literature 

suggests that a number of factors need to be considered as important influences on 

outcomes. These factors include physical characteristics such as size and location as well 

as human resource variables. 

Hospital location and size 

A number of investigations have attempted to connect hospital size and location 

with patient outcomes. These types of variables are attractive to investigators since they 

are easily captured and, if found to be useful, could provide indicators for improvement 

In the early 1990s a number of investigators examined hospital characteristics for 

their impact on results of care. Wan (1992) examined results jfrom a peer review 

organization's screening of 85 acute care hospitals. This author suggested that adverse 

patient outcomes were less likely to be associated with metropolitan hospitals that had a 
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greater number of licensed beds. Hendel and Bar-Tal (1994) evaluated the relationship 

betweea hospital structural characteristics and quality of care in 119 wards in Israel. 

Their findings indicated that hospital size had a moderating effect on quality of nursing 

care, with larger hospitals, but smaller ward size being important predictors. Hospital 

personnel vacancy rates were the focus of study by Morris and Palmer (1994), who 

determined that rural location and hospital size influenced employment and vacancy rates 

for health professionals. While not stated specifically, the implication of this 

investigation was that those facilities with greater vacancy rates were more likely to 

provide poorer quality of care. 

More recent investigations suggest that hospital size and location influence 

outcomes in a less direct way. In a comparison of hospital structural factors based on 

patient satisfaction data. Young, Meterko and Desai (2000) suggest that hospital size (and 

by implication, location) has a significant impact on patient satisfaction scores. Proenco, 

Rosko and Zinn (2000) analyzed information from 4,578 hospitals and concluded that 

community orientation was an important defining characteristic of high quality facilities 

and was more likely to be present in hospitals that are large and not-for-profit. Fine, 

Fine, Galusha, Petrillo and Meehan (2002) retrospectively evaluated 14,069 records of 

Medicare patients with pneumonia and determined that larger hospitals (<250 beds) and 

teaching status positively influenced timeliness of services that, in turn, influenced 

patient care outcome. 

Teaching status 

Teaching status refers to whether or not hospitals participate in training 

physicians within general or specialty practice areas. In a review of the literature 

Mitchell and Shortell (1997) found only mixed relationships between adverse patient 

outcomes and hospital structural factors such as size, location and teaching status. 

Lichtig, Knauf & Milholland (1999), using organization level data from 2 large data sets, 

identified teaching status as a contributor to patient length of stay and complication rate. 

In a recent study Marie, Salyer and Wan (2000) identified organizational factors of 
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teaching status, Medicare CMI, level of technology, hospital size and patient volume as 

influences on nursing skill mix. As stated previously, Fine, Fine, Galusha, Petrillo and 

Meehan (2002) identified teaching status as influencing patient care outcome for elders 

with pneumonia. 

Medicare case mix index 

Wan (1992) used information from a peer review organization data collection 

process to conclude that Medicare case mix index (CMI), as a measure of severity of 

patient conditions, was among the factors influencing patient outcomes. According to 

van Servellen and Schultz (1999), more direct contributors to patient outcomes included 

Medicare CMI and volume of cases for specific diagnoses. More recently Marie, Salyer 

& Wan (2000) examined organizational characteristics including teaching status, 

Medicare CMI, level of technology, number of beds and patient volume. This 

examination of data from 124 nursing units suggested that influential variables for patient 

outcomes include number of high tech services and proportion of managed care cases. 

Volume of cases 

In an early study Flood, Scott and Ewy (1984) examined more than 500,000 

records from 1200 U.S. acute care hospitals. These investigators determined that 

hospitals with a high volume of procedures demonstrated lower mortality rates for the 

procedure. For hospital with low volume of procedures, interactions existed between 

volume and patient risk factors. Procedural volume was also examined by Ritchie, 

Maynard, Chapko, et al (1999) who suggested that hospitals with high volumes (400 

cases/yr) had improved outcomes following CABG surgery. In contrast, Shahian, 

Heatley and Westcott (2001) undertook a retrospective review of patients receiving 

CABG surgery in 12 Massachusetts hospitals in 1995 and 1996. These investigators 

failed to fmd relationships between case volume and costs of care. 
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Technology availability 

Availability of technology represents the types of services available to facilitate 

patient care, and also may illustrate the organization's expectation of and support for 

interdisciplinary collaboration. Automation and delivery of medications and/or 

diagnostic testing at the point of service (POS) has demonstrated the ability to enhance 

decision-making, reduce length of stay and improve accuracy (Murray, Leroux, Sabga, et 

al 1999; Drenck, 2001). A number of investigators have included technology as 

evaluation elements. Shortell, Zimmerman, et al (1994) pointed out that availability of 

technology such as monitoring and physiologic support equipment has a direct bearing on 

intensive care unit (ICU) patient outcomes. Bastos, Knaus and others (1996) examined 10 

ICUs in Brazil and determined that availability of equipment and services was 

significantly associated with mortality rates. In a recent study Males, Stephenson and 

Harris (2001) describe point-of-service testing for diagnosing acute myocardial 

infarction, stating that user comfort with the accuracy of this form of technology is the 

remaining barrier to its broad application. A study conducted by Mark, Salyer and Wan 

(2000) suggested that number of highly technical services as well as case volume were 

indirect predictors of patient outcome. 

Work unit characteristics 

Both structural and process characteristics of the work unit need to be considered 

in addition to organizational characteristics. Work unit structural components include 

support staff availability and staffing mix. Process characteristics of the work unit 

include perceived control over practice, collaboration and empowerment. These factors 

are described below. 

Staffing skill mix 

Skill mix represents a combination of proportion of each type of nursing caregiver 

on a particular unit. Number and t>pe of nursing caregivers have shown mixed 
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relationships to adverse events such as nosocomial infection rates, patient falls and 

medication errors (Blegen & Vaughn, 1998; Reed, Blegen & Goode, 1998). 

Kovner and Gergen (1998) sampled from 589 community hospitals in 10 states to 

determine the relationship between nurse staffing levels and adverse events such as 

urinary tract infections (UTI), thrombosis and pneumonia following major surgical 

procedures. Suggesting that these types of adverse events were both sensitive to nursing 

care and avoidable, the investigators identified a large inverse relationship between RNs 

per adjusted inpatient day and incidence of UTIs and pneumonia. Since this investigation 

did not fiilly distinguish the effect of nurse staffing from that of all direct caregivers, it is 

difficult to determine whether number of personnel or type of personnel was the more 

influential factor. 

Lichtig and colleagues (1999) evaluated the relationship between nurse staffing 

and patient adverse outcomes in hospitals in California & New York in 1992 and 1994. 

This study identified those RN hours as a proportion of total nursing hours that were 

related to patient complication rates and length of hospital stay. 

Schultz, van Servellen, and others (1998), in a survey of data from 372 California 

hospitals, identified that hospitals with a greater percentage ofRN hours per patient day 

demonstrated somewhat lower mortality and length of stay (LOS) for patients with acute 

Ml. In this study, the RN hrs/patient day averaged 3.4 to 3.9 and was positively 

associated with total operating expenses per patient day. 

Mark, Salyer and Wan (2000) argue that staffing skill mix directly influences 

patient outcomes at the nursing unit level. By using contextual analysis, these authors 

indicated that multiple levels of variables (e.g. individual, unit level and organization 

level) explain a greater amount of the variance than do single level variables and are, 

therefore, better predictors of nursing staff mix. 

A recent study by Bond, Raehl, Pitterle and Franke (1999) suggests that overall 

staffing levels of a number of health care providers have a bearing on mortality rates. 

These investigators examined administrative data from 3763 hospitals across the U.S. 

Using regression analysis, they determined that decreased mortality rates were seen with 
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greater numbers of medical residents, registered nurses, registered pharmacists, and total 

hospital personnel. One of the concerns about this study, however, relates to the method 

used for severity adjustment. Severity adjustment for this study differed jfrom that of 

others and included ratio of ICU days to total inpatient days, ratio of ER visits to average 

daily census and percentage of Medicaid patients. While it can be argued that the 

selected items are proxies for severity, the comparison of results from this study to others 

is difficult. 

Recently, Needleman, Beurhaus, Mattke, Steward and Zelevinsky (2003) reported 

results from a study of data from 11 states in which medical records were evaluated to 

determine whether or not hospital structural variables, including nursing skill mix, 

influenced patient adverse events. The investigators examined records of Medicare 

patients admitted to hospitals for both medical and surgical concerns. The outcomes of 

interest in this extensive study included adjusted length of stay, urinary tract infection, 

pressure ulcer development, pneumonia, shock/cardiac arrest, upper gastrointestinal 

bleed, sepsis, surgical wound infection, metabolic complications and failure to rescue. 

After adjusting for patient acuity level and risk factors, Needleman and colleagues (2003) 

determined that proportion of Registered Nurses (RNs) delivering care was a significant 

predictor of adverse events. This result suggests that availability of RNs is an important 

consideration when evaluating hospital care quality. 

Support staff availability 

The availability of support personnel and supporti ve processes is a structural 

element of the work unit that previous studies identified as significant to the process of 

care delivery. Mark, Salyer & Smith (1996) defined support systems as factors related to 

the way work is designed and performed. Support systems include medication and 

supply distribution methods, patient-call system and availability of personnel fixjm 

departments such as housekeeping and respiratory therapy. 

One of the changes affecting hospital nurses has been the recent emphasis on 

hospital restructuring. The result of many restructuring efforts has been the introduction 
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of greater numbers of unlicensed personnel as partners for nurses in providing patient 

care. One of the influences on nurses' job satisfaction and their perceptions of quality of 

care is related to their thinking about the adequacy and availability of the support staff 

personnel. Sovie & Jawad (2002) examined data from 29 teaching hospitals and 

indicated that increased hours worked per patient day by all staff, not just by nursing 

staff, were associated with lower complication rates. Mark (2002), in a study of 136 

general medical-surgical nursing units, suggests that hospital nurses currently experience 

an increased burden of care that is related to admissions of more acutely ill patients 

coupled with greater technological advances and reduced numbers of care-giving staff. 

The results of this study indicated that nurses' perceptions of inadequate or unavailable 

support staff was related to perceived poor quality of care. 

Perceptions of control over nursing practice 

Verran (1996) suggests that examination of the processes of care-giving, rather 

than the number and type of staff present on a unit may yield more consistent results. 

Control over nursing practice (CONP) has been identified as a component of a 

professional practice environment (Verran, Gerber, Milton and Murdaugh, 1994; Aiken 

and Patrician, 2000), associated with improved job satisfaction and decreased nursing 

turnover (Hinshaw, Smeltzer and Atwood, 1987; McGilton and Pringle, 1999) and, 

indirectly, as leading to improved patient care quality. Verran, Gerber, Milton and 

Murdaugh (1994) built on earlier work by Hinshaw and colleagues (1987) and examined 

CONP as one component of a nursing professional practice model. These investigators 

defined CONP as the freedom to evaluate and modify nursing practices and indicated that 

CONP was preceded by empowerment, professional nursing skills and group governance 

at the unit level. The implied consequence of CONP as described by these researchers 

was nurse job satisfaction. 

Hoffert and Woods (1996) suggest that control over the delivery of nursing care 

and the care giving environment is required to initiate a professional practice model. 
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These investigators found that CONP was associated with improved quality of care, 

enhanced retention of nurses, and ability to implement professional practice models. 

Taking a somewhat different approach to CONP, Aiken and Patrician (2000) 

explored organizational support as a factor that explained variability in nurse-related 

health care outcomes. CONP was included among the observed elements of 

organizational support. These investigators defined CONP as the perception that 

organizational policies and practices provided adequate time for nurses to address patient 

care needs. This study linked CONP to nurse job satisfaction, enhanced RN-MD 

collaboration and reduced nurse burnout. While these researchers also suggested that 

organizational support was related to patient outcomes, no outcomes were addressed in 

the report of findings. 

Perceptions of empowerment 

In a qualitative study, Fulton (1997) asked nurses to describe their views of 

empowerment. The subjects in this study included the themes of personal power and 

relationships within a multidisciplinary team. In a later qualitative study, Kuokkanen and 

Leino-Kilpi (2001) indicated that empowerment was associated with quality of health 

care and involved moral principles, personal integrity, and expertise and future 

orientation. Recently, Mok and Au-Yeung (2002) suggest that, for nurses in Hong Kong, 

empowerment is most closely associated with leadership and teamwork within hospitals. 

Some research indicates that employee perceptions of empowerment influence the 

effectiveness of caregivers. Laschinger and colleagues in a series of studies (1997,1999, 

2001) used structural equation modeling to evaluate the influence of hospital nurses' 

perceptions of formal and informal power on accountability and effectiveness. These 

researchers determined that informal power (characterized by size and variety of alliances 

with superiors and co-workers) had both a direct and indirect influence on accountability 

and, by inference, patient outcomes. 



33 

Perceptions of collaboration 

Building on Verran's (1996) suggestion that the processes of caregiving, rather 

than the number and type of staff yields stronger information, the element of 

collaboration will be included in this examination. One of the earliest examinations of 

the processes of care was undertaken by Knaus, Draper et a! (1986). Looking at 

characteristics of 13 intensive care units, these investigators determined that mortality for 

adults in ICUs was most significantly influenced by the quality of communication 

between physicians and RNs. 

Shorten, Rousseau, Gillies and others (1991) conducted qualitative and 

quantitative evaluations of 42 ICUs. The data were generated as unit-level data and 

showed that ICUs with greater cohesion, collaboration and communication demonstrated 

greater technical quality of care, greater ability to meet family needs and reduced nurse 

turnover. 

Effken & Stetler (1997) undertook a longitudinal evaluation of organizational 

change using the patient care unit as the basis for analysis. They determined that the best 

predictors of improvements in costs and quality were nurses' perceptions of the RN-MD 

relationship. 

In an examination of intensive care units (ICUs) in three New York hospitals, 

Baggs, Schmitt and colleagues (1999) assessed the relationship between physicians' and 

nurses' perceptions of collaboration and patient outcomes. Nurses' judgments of unit-

level collaboration regarding patient transfer decisions were significantly and positively 

associated with patient outcomes of death or readmission to the ICU. 

These data suggest that collaboration among caregivers is critical to the outcomes 

of care. EHsch, Beilman & Ingbar (2001) describe collaboration as joint decision-making 

among interdependent parties, involving collective responsibility for outcomes. In 

addition, the authors imply that collaborative practice creates zones of security for 

physicians, authority for nurses and safety for patients. While true collaboration exists in 

the mind of the parties it can be supported or impeded by organizational practices. 
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Patient Characteristics 

The literature indicates that number and type of co-morbid factors that individual 

patients exhibit represent important components for analysis of health care quality and 

cost. Some contend that, in many instances, a few of the sickest people usually account 

for a substantial portion of annual health care costs (Grimaldi, 1998), while much of the 

population generates a very small percentage of costs. Health plans and health care 

organizations that identify anticipated high cost consumers for early implementation of 

disease management and case management strategies have an advantage. Hargraves, 

Wilson, et al (2001) suggest that risk adjustment according to patient characteristics 

allows health care facilities to vary their processes of care according to patient needs and, 

further, that these characteristics influence patients' perceptions of care. Patient 

characteristics that will be used for the proposed study are described below. 

Comorbid conditions 

Numerous investigations identify pre-treatment patient condition as an important 

predictor of acute care outcomes including complications and death. According to Kane 

(1997, pp 127-128), severity of illness refers to the extent of the condition or the effects 

of the illness on the patient, while co-morbidity refers to the potential results of the 

presence of additional clinical factors. Early identification of factors that may influence 

adverse events can serve to improve quality of care as well as decrease the costs of care. 

Hombrook and Goodman (1996) used data from adults enrolled in one HMO in the 

Pacific to indicate that the presence of chronic disease (heart disease, diabetes, 

depression) was most likely predictive of health and cost outcomes. 

Comorbid conditions have been used as predictors in studies of both generic and 

condition-specific outcomes. As an example of comorbidities related to generic 

outcomes, Silber, Williams, et al (1992) examined records for Medicare patients 

undergoing elective surgical procedures. The results determined that patient 

characteristics of age and history (especially comorbidities of congestive heart failure. 
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chronic obstructive pulmonary disease and stroke) were among the most important 

predictors of in-hospital complications & death. 

A number of investigations have examined generic outcomes in a 

condition-specific patient group. Schultz, van Servellen, et al (1998) evaluated outcomes 

for patients experiencing acute myocardial infarction and determined that hospital 

structural factors influenced mortality and length of stay. Staniszewska & Ahmed (2000) 

used grounded theory to develop and test a quantitative measurement for use with a 

particular patient group. These researchers interviewed 29 patients awaiting coronary 

procedures. The subjects indicated that expectations of care were related to physicians, 

nurses and their own participation in care and of outcomes. Block, Peterson, et al (1998) 

evaluated risk factors for those receiving coronary interventions and determined that 

comorbidities significantly influenced outcome. The co-morbidities that were most 

predictive in this study included poor left ventricular function, presence of congestive 

heart failure and presence of cardiogenic shock. 

For the purposes of this investigation, global indicators were examined in a 

condition-specific population. The proposed study will include the patient risk factors of 

age and number and type of co-morbidities as potential predictors of patient outcomes. 

Using a strategy suggested by Charlson, Pompei and associates (1987), a risk factor score 

will be calculated for each patient subject. The risk stratification strategy, developed and 

tested previously, creates a single variable integrating age and co-morbid disease states. 

The strategy assigns weighted values to conditions and takes into accoimt both the 

number and seriousness of conditions. Age is also represented in the variable by 

assigning a score of 1 point for each decade over 40 years. Appendix 2 displays the index 

that will be used for risk factor calculation. 

Socioeconomic status 

The use of socio-economic status (SES) is suggested by fmdings of Lynch and 

colleagues (1995) who described a strong association between socioeconomic status and 
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cardiovascular conditioos. This association may reflect iadividiaais' access to resources, 

including preventive health care. 

Stttdies that Mve included SES in evaluations of health reinforce the value of this 

variable. Recently Alter, Austin, Naylor and Tu (2002) examined records from 169 

Canadian hospitals to identify the influence of age, sex, illness severity and SES on 

mortality after myocardial infarction. These amthors demonstrated significant ability to 

predict mortality from socioeconomic status as determined by median neighboihood 

income from census data. In a recent investigation in the U.S., Duncan, Daly, 

McDonough and Williams (2002) reported on longitudinal data from a group of 3734 

individuals aged 45 and older. Using regression analysis results showed that SES 

indicators were significantly associated with mortality, with some differences seen 

between the risk ratios depending on gender and age. In this study SES indicators held 

more predictive ability for women, but less for individuals over 65 years. 

Outcomes 

Jennings, Staggers and Brosch (1999), following an extensive literature review 

spanning the years 1974 through 1999, indicated that a mix of indicators were more likely 

reflective of outcomes of care than were single indicators. The investigators suggested 

that a combination of patient-related, provider-related and organizational-related 

outcomes provided more accurate data for evaluation. In addition, it has been argued that 

outcomes relevant to a specific patient group may yield more valid and sensitive data 

than a more generic approach (Fitzpatrick, 1991; Aharony & Strasser, 1993). Based on 

these findings, this investigation will examine patient outcomes for those hospitalized 

with cardiovascular conditions. Components of outcome variables for this study are 

described below. 

Major adverse cardiac events 

Patient outcomes that include death, myocardial infarction, and coronary artery 

bypass graft surgery and/or repeat cardiac catheterization are collectively labeled in the 
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literature as major adverse cardiac events or MACE. Such events have been grouped 

together and used as outcome variables in investigations since 1993 (Hermans, Foley, et 

al, 1993). Medical investigations ranging from evaluations of medications (Jackson, 

Muhlestein, et al, 2003; Mehran, Aymong, et al, 2003), examination of repeat CABG 

procedures (Czermy, Zimpfer, et al, 2003) and analysis of radiation use in coronary artery 

interventions (Baumgart, Bonan, et al, 2004) have used MACE to evaluate the 

effectiveness of medical techniques. 

Maynard and colleagues (1998) evaluated patient records from those undergoing 

percutaneous transluminal coronary angioplasty (PTCA) in 214 hospitals and determined 

that in-hospital mortality for these patients was associated with older age, female sex and 

Medicaid as a payer. Boehar, Davidson et al (2001) examined 9-12 month outcomes of 

274 PTCA patients. These investigators found that short-term outcomes of emergent 

CABG, other major adverse event during hospital stay (such as recurrent myocardial 

infarction) and lower number of coronary vessels treated were associated with improved 

outcomes. Patient outcomes of in-hospital death and same-stay CABG or percutaneous 

revascularization (e.g. emergent return to the cath lab) may serve as important indicators 

Direct costs 

Costs have been used as an outcome in a number of investigations with the 

assumption that costs reflect utilization efficiency and/or severity of illness (Maljanian, 

EfQcen&Kearhle, 2000). Shamiam, Hagen and others (1994) indicate that a number of 

previous studies have identified cost as important organization-level variables. Schultz, 

van Servellen, Chang, et al (1998) examined a data base containing information from 372 

California hospitals. The investigators determined that total operating expenses per 

patient day were positively related to mortality and length of stay for patients with acute 

myocardial infarctions. Although the study used an ex post facto correlational design, the 

results have bearing on the current investigation. 

Mushinski (1997) identified average costs and lengths of stay for coronary artery 

bypass graft surgery (CABG) and percutaneous transluminal angioplasty (PTCA) by 
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examining information from one insurance company. Mushinski (1997) indicated that the 

average cost for CABG was $44,820 and average length of stay as 8.32 days, while costs 

for PICA averaged $20,370 and length of stay as 3.86 days. A more recent study using 

data from 70 cardiac catheterization labs in 1998, Cohen and colleagues (2000) reported 

direct costs for PTC A as $3,172 - 4416, depending on the number and type of 

interventions. The magnitude of these figures suggest that cost outcomes are important 

considerations for health care organizations. 

Derived length of hospital stay 

Length of stay (LOS) has been associated, both positively and negatively, with 

hospital effectiveness. Despite the greater proportion of critically ill patients treated in 

acute care facilities today, LOS has steadily decreased in the last decades. For example, 

by 1995 the LOS for elderly individuals experiencing acute myocardial infarction was 7.3 

days, down from an average of 14 days in the 1970s (Edwardson, 1999). However, 

rather than actual length of stay, a related variable will be generated that may prove to be 

more sensitive to contextual factors. 

The derived length of stay (D-LOS) variable will be used to represent the 

deviation from the DRG-allowed length of stay for the individual patient. For example, if 

the patient's actual length of stay were 3 days, with the allowable length of stay of 4 

days, the D-LOS would be-1. Because absolute length of stay has not been shown to be 

a reliable and sensitive indicator of patient care quality or of the processes of care, this 

calculated variable may prove to be more useful. Inclusion of this variable within a 

framework such as the one suggested may facilitate discrimination between the influence 

of delivery system factors and patient characteristics (Havens & Aiken, 1999). Outcomes 

of direct costs and derived length of stay (LOS) were included as evaluation elements for 

this study. 
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Summary 

For this study predictor variables included organizational characteristics, work 

unit characteristics and patient characteristics. Organizational characteristics consist of 

teaching status and location. Medicare CMI, volume of cases for specific diagnoses and 

availability of technology. Work unit characteristics encompass availability of support 

staff, skill mix, and perceptual characteristics of control over nursing practice, 

collaboration and empowerment. Patient characteristics include pre-procedure co

morbidities and age and socio-economic status. Outcome variables are patient death or 

adverse events, direct labor costs and derived length of stay. While the literature is 

replete with alternative outcome measures, as an initial attempt at this study type, these 

outcomes have the advantage of being obtainable and meaningful. The investigational 

process addressed a variety of levels of measurement as well as a theory-based 

framework of inquiry and may, therefore, yield more robust results than those seen 

previously. 
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CHAPTERS 

METHODS 

Design 

The research used a non-experimental, descriptive design. Data were used to 

examine the relationships between variables and to determme whether individual-level 

variables or groups of variables were more predictive of outcomes. Contextual 

regression (Holzemer, Jenning, Chambers & Paul, 1988) was used to examine the effects 

of group-level or individual-level variables, while holding the effects of the other as 

constant. 

Setting and Sample 

The setting for this research was hospitals located in Arizona, in both urban and 

suburban areas, whose chief nurse executives agree to participate in data collection 

efforts. The hospitals were acute care facilities that provide cardiac catheterization 

services. The work units analyzed included those that provide cardiac catheterization care 

(cath lab staff) and pre- and post-procedure care (telemetry or step-down unit staff and 

ICU staff)- Each unit was identified either as a procedural unit (cath lab staff) or a 

recovery unit (telemetry/ step-down unit staff). Patient subjects were identified from 

those receiving care in the designated work units with the discharge diagnoses including 

cardiovascular-related Diagnosis Related Groups (DRGs) 121,122,123,140, 143,515, 

516, 517 and 518. Appendix A identifies the specific DRGs and their associated labels. 

Data reduction using correlations decreased the number of variables in the research 

model so that the number of independent variables were at a level to assure adequate 

study power. Since three outcome variables were used, up to a total of six predictor 

variables were considered. 

Subjects were comprised of three groups including organizations, work unit 

nurses and patients. Organizations were defined as those facilities whose nurse executive 

agreed to participate. Work unit subjects included staff nurses and nurse managers who 



41 

agreed to complete data collection instruments. Patient subjects were identified by unit-

based charge nurses from a list of those treated in the cardiac cath lab within the previous 

24 hours. Those patient subjects who agreed to take part in the study signed informed 

consent documents. 

Data Collection Procedures 

Contact was made with nurse executives who agreed to participate and a date/time 

was set for a site visit by the investigator to explain the project and to answer questions 

from nursing managers and/or nursing staff members. Letters of support were obtained 

from those organizations agreeing to serve as data collection sites. Following approval of 

the study proposal by the University of Arizona Human Subjects Review Committee, 

sample data collection instruments were made available to each site. Additional human 

subjects review was sought from participating hospitals. 

Data were collected in a staged manner, with organizational variables were 

gathered first, followed by structural and perceptual work-unit variables, then patient-

specific variables were collected. The rationale for this staging was based on the 

requirement for a response rate of greater than or equal to 50% of the work-unit members 

in order to be able to aggregate data to the poup level ( Verran, Mark & Lamb, 1992). 

Because the conceptual model suggested that differences exist between individual-level 

and group-level data, it was necessary to assure sufficient participation for group-level 

analysis before proceeding with the more time-consuming process of patient-specific data 

collection. 

Data collection at the organizational level was the responsibility of the chief nurse 

executive of each facility. Many of the data points representing the organization (e.g. 

size, volume of cases/ DRG) were drawn from reports that are generated by hospitals on a 

routine basis. Other organizational variables were categorical and represented the 

facility's characteristics. Examples of these sorts of variables include teaching status, 

volume of cardiac catheterization cases and location. 
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Based on a review of the literature and knowledge of current trends in 

cardiovascular care, a number of discrete services and procedures were included as proxy 

variables of technology availability. Technology availability was represented by whether 

or not the hospital provided services such as organ transplant, coronary artery bypass 

surgery, minimally invasive surgery, intravascular brachytherapy, point-of-care lab 

testing (Na+, K+, C1-, glucose, urea nitrogen & HCT) and automated medication 

distribution system (e.g. Pyxis, Selec Trac-Rx). While responses were structured as 

present/absent, a sum of the technology variables was created and entered as ordinal level 

data. 

Work unit data were obtained from nurse managers and nurse staff members from 

the patient care units. The structural work unit variables of skill mix, labor and supply 

costs and patient days were provided by the unit manager. Perceptual data were drawn 

from full-time and part-time nursing staff members (RNs) assigned to provide direct care 

on the identified work units. In order to aggregate perceptual data to the unit level, all 

survey instruments and scales were examined and adjusted, as necessary, to reflect the 

work unit, rather than the individual, as the object of each item. In addition, a response 

rate of ^50% of total staff was solicited in order for mean values to be considered as 

representative of the work unit. Perceptual variables were obtained from a paper-and-

pencil survey of nursing staff. Work unit variables were analyzed at the group level. 

Following the obtaining of informed consent, portions of the medical records for 

identified patients were examined in order to determine age, pre-procedure co-morbid 

conditions, zip code, sex and clinical outcomes. Patient records were examined to 

determine the length of time each patient resided in the various units, from which cost 

data were generated. Information from patient subjects were analyzed at the individual 

level. Patient records were reviewed on hospital grounds at a place designated. 

Appendices D and E describe the data collection instruments/items. The 

organization-level data items were collected first and were displayed in a single 

docxunent that incorporated item description as well as categories from which to select, 

when appropriate. For variables that were likely to change in value (e.g. Medicare CMI, 
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volume of cases/ DRG, length of stay), the nurse executive was asked to supply 

information from the most recent 12 months prior to the data collection date. Data for the 

continuous items were averaged to obtain a single score for each variable. Categorical 

variables were assigned numeric values (e.g. 0=absent, 1 ^present) to facilitate analysis 

The second phase of data collection involved surveying work unit staff and 

obtaining information from the unit manager. The unit managers for each participating 

hospital were contacted and a date/time established for data collection activities. Written 

information describing the project was distributed to staff members verbally and in 

writing. Nurse managers were asked to complete a 2-page form to provide information 

about unit skill mix, direct labor costs and total patient days from the 2 quarters prior to 

the data collection date. Completion of this instrument took ^proximately 30 minutes. 

Responses to the cost-related items were averaged to obtain a single score for each 

variable for each unit. The average costs were used to calculate individual patient costs, 

based on the length of time the patient received care in each unit 

To provide work unit data, surveys were distributed to nursing staff and they were 

asked to complete and return the instruments during their on-duty time. It took about 15 

minutes time for survey completion. Each packet of instruments included a statement 

assuring confidentiality of information and stating that the completion and return of the 

surveys indicated that individual's consent to participate. Surveys designed for staff use 

were scaled to yield interval-level data. 

Phase 3 of data collection took place following receipt of the work unit 

information. Before the time of hospital discharge, patients who received care in the 

cardiac catheterization laboratory were approached by the unit charge nurse. Nursing 

staff members were provided a script for use in introducing the study to patients. For 

those patients who agreed to talk about the study, the investigator explained the study, the 

nature of data collection (medical record review using a patient-specific data collection 

form) and any potential risks of study participation. For those patient subjects who 

agreed to participate, the investigator completed the patient-specific data collection form. 

The reason for identifying twenty patient subjects at each hospital was based on 
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recommendations by Verran and Ferketich (1987) that at least a 10:1 ratio of subjects to 

independent variables was necessary for sufficient study power. The investigator used a 

coding method so that no subject's identity could be obtained from the data collection 

form. Medical records were examined on hospital premises in order to determine patient 

age, pre-procedure co-morbid conditions, zip code, sex, time spent in each hospital unit 

and clinical outcomes. 

Instrumentation 

Several instruments were used as part of the data collection process. Instruments 

are described according to the conceptual area in which they were used. These conceptual 

areas included organizational characteristics, work unit characteristics, patient 

characteristics and outcomes. 

Organizational characteristics included the factors of hospital size (number of 

licensed beds), location, teaching status. Medicare CMI, volume of cases per diagnosis 

and the existence of technological services such as organ transplantation, coronary artery 

bypass surgery, intravascular brachytherapy, point-of-care lab testing and automated 

medication distribution. These data items reflected those used in previous investigations. 

Work unit characteristics included those related to structure and to process. 

Structure characteristics included adequacy and skill mix while process variables include 

perceptions of staffing. Adequacy of support systems was assessed by using a 

single-item response. This item was displayed as a Visual Analogue Scale (VAS) with 

the ends anchored as opposites (e.g. support staff not at all adequate vs. support staff 

completely adequate). The use of VAS to measure subjective phenomena is well 

established as a valid indicator of such diverse phenomena as cardiac surgical pain 

(Meehan, McRae, et al, 1995), pain associated with cancer treatment (Sygala, Donaldson, 

et al, 1995), sleep disturbance (Chaudhuri, Pal, et al 2001), balance in walking (Wolf, 

Feys, et al, 2001) and fatigue (Smets, Garssen and others, 1995). The use of the 

instrument in this study was appropriate, since few valid and reliable instruments are 

available and the concept of support system adequacy was subjective in nature. Most 
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valid and reliable instmmeiits that measure these variables are lengthy, so, in order to 

reduce the burden to nursing staff members, a single-item instrument was used 

The work unit structure characteristic of sMti mix was supplied by the unit 

manager. The unit manager specified the total number of direct caregivers as well as the 

number of registered nurses identified with the unit. 

Process characteristics were measured through the use of three scales. These 

process variables were included control over nursing practice, perception of inter

disciplinary collaboration and perception of empowerment. 

Control over nursing practice was measured using the Control Over Nursing 

Practice Scale -Group Level (Verran, Gerber, Milton and Murdaugh, 1994; Walls, 1992). 

This 19- item scale has been shown reliable at the group level (alpha=.95) and has 

demonstrated construct validity at the group level. 

Perceptions of collaboration among nurses, physicians and other care providers 

was obtained using an instrument created and tested by Gittell, Fairfield, Bierbaum, 

Health, Jackson, Kelly, Laskin, Lipson, Siliski, Thomhill and Zuckerman (2000). This 7-

item instrument included dimensions of communication, shared goals, knowledge and 

mutual respect. It has demonstrated acceptable reliability (alpha = .85 for total scale; .70 

for each of the factors) when used with health care providers. 

Perceptions of empowerment were measured through use of a modified form of 

the Conditions of Work Effectiveness II (CWEQ-II) scale designed and tested by 

Laschinger and colleagues (1997,1999,2001). This 21-item, forced response Lickert-

type scale consisted of six subscales. The instrument was designed to measure perceived 

access to opportunity, information, support and resources in the work setting. The scale 

has demonstrated reliability (alpha ranging from .66 to .98) in a nimiber of investigations 

of hospital-based staff nurses. In addition, the CWEQ-II has shown predictive validity 

with studies of work commitment, autonomy and work effectiveness. The CWEQ-II 

scale was modified to reflect the work group level of measurement and was evaluated for 

construct validity as part of this project. 
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Patient characteristics of interest included age, co-morbidities and socio-economic 

status (SES). Charison and colleagues (1987) devised and tested a rating system that 

includes a number of risk factors, including age and co-morbid conditions. The strategy 

assigned weighted values to conditions and took into account both the number and 

seriousness of conditions. Age was also represented in the variable by assigning a score 

of 1 point for each decade over 40 years, thus creating a single numeric risk factor score. 

Measurement of socio-economic status (SES) was included as an additional patient 

characteristic for this study. Socioeconomic status was approximated based on census 

data indicating median household income by zip code. 

Outcome measures were based on readily available data information displayed on 

patient hospital discharge summaries. For this study the patient outcomes included 

number of in-hospital deaths and number of same-stay coronary artery bypass graft 

(CABG) surgeries or repeat percutaneous revascularization procedures of the sampled 

patients. In addition, cost data were extrapolated by calculating cost per patient day by 

unit, then estimating costs for each patient based on the amount of time spent in each 

work unit. Derived length of stay data was generated by defining the difference between 

actual length of stay and that allowed by Medicare for the particular diagnosis. 

Data Analysis 

Descriptive statistics were used to characterize organizational, work unit and 

patient variables. A variety of graphic displays were examined to evaluate skew, gaps and 

peaks in variable distribution and for outliers. Data were examined for conformity to the 

assumptions of analysis techniques. 

Data obtained from staff and patient surveys were first examined for reliability 

(Cronbach's alpha) and validity (factor analysis). If the work unit scales demonstrated 

acceptable psychometric soundness (e.g. alpha ^.70; factor loadings as predicted), the 

validity of using scale means as a measure of the group was examined through use of 

intraclass correlation (ICC). As suggested by Verran, Gerber and Milton (1995), an ICC 

of .60 was desirable. 
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The predictor variables were assessed for multicolinearity using a correlation 

matrix and the data were evaluated for the degree to which they conformed to the 

assumptions of regression. In order to examine relationships defined by the proposed 

model, data reduction procedures were undertaken to reduce the number of variables 

before entering them into regression processes. Correlations among variables contained 

in each construct were evaluated for redundancies and those found to be redundant were 

discarded. Secondly, correlations were examined across constructs and those variables 

with low correlations were eliminated. 

Associations between variables of interest and patterns of association were 

analyzed using contextual regression analysis. Contextual regression allowed 

discrimination of whether group membership contributed to the explanation of the 

variance in outcome measure after the effects of the individual characteristics had been 

taken into account, and vice versa (Holzemer, et al, 1988). In contextual regression 

actual respondent scores represented the individual variables while aggregated scores 

characterize the group variables. A stepwise multiple regression technique was used. 

Evaluation of the significance of the contribution of individual-level vs. group-level 

models resulted from a comparison of the computed differences in the ̂  values. In all 

instances, a significance level of .10 was used, with appropriate modifications taking into 

account for multiple variables. 
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CHAPTER 4 

FINDINGS 

Introduction 

This research was broadly aimed at identification of patient, organizational and work 

unit characteristics that influenced clinical and cost outcomes in acute care hospitals. The 

groups of interest included those receiving care after undergoing cardiac catheterizations 

and those providing care in inpatient cardiovascular care areas. Research questions 

included the following; 

1. To what degree do organizational characteristics influence outcomes? 

2. To what extent do individual patient characteristics influence 

outcomes? 

3. To what extent do work unit characteristics influence individual 

cardiovascular patient outcomes? 

4. What level of characteristics (organization, work group or individual) 

has the greatest effect on cardiovascular patient outcomes? 

Predictor variables included organizational characteristics, work unit characteristics 

and patient characteristics. Organizational characteristics consisted of teaching status and 

location, Medicare case mix index (CMI), volume of cases for specific diagnoses and 

availability of technology. Work unit characteristics encompassed availability of support 
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Staff, skill mix, and perceptual characteristics of control over nursing practice, 

collaboration and empowerment. Patient characteristics included pre-procedure co

morbidities, age and socio-economic status. Outcome variables were patient death or 

adverse events, direct costs and derived length of stay. 

This chapter will present findings from data collection activities. Descriptive and 

inferential statistical techniques were used to examine data. Descriptive statistics related 

to organizational characteristics will be presented first. These data will be followed by 

information related to the work unit and group-level perceptions of nursing staff. Results 

of reliability testing of study instruments will be included in the section devoted to work 

unit characteristics. Patient-related data will be presented last in the descriptive statistics 

section. The final section of this chapter will provide results of contextual regression 

techniques and hypothesis testing. 

Descriptive Statistics 

Organizational Level Variables 

The three organizations represented in this study are ail located in an urban region 

of a southwestern state. All hospitals are contained within larger, not-for-profit 

corporations. Two of the hospitals (Hospital A and Hospital B) are components of the 

same multi-hospital system. Hospital A was a cardiovascular specialty hospital open for 

about three years. Hospital B was a large, regional referral hospital that provides general 

medical, surgical and obstetrical services, as well as transplant and trauma services. 

Hospital C was a component of a separate multi-hospital system and provides general 
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medical, surgical and obstetrical services. Trauma services were also provided by 

Hospital B and Hospital C, but transplant services were not available at Hospital C. 

Hospital B and Hospital C served as medical teaching facilities with an emphasis at 

Hospital B on family practice and an emphasis at Hospital C on neurosurgery and 

neurology education. Table 1 provides a profile of the characteristics of these hospitals. 

While the number of beds contained within each of the three hospitals differed 

considerably, technology scores were very similar and Medicare CMI scores were fairly 

similar. The volume of cardiac catheterizations performed in 2002 and the number of 

telemetry patient days differed among the three hospitals, with Hospital B performing the 

greatest number of catheterizations, but Hospital A having the greatest number of patient 

days. The number of telemetry patient days did not necessarily reflect the number of 

procedures performed, since all three hospitals performed some outpatient cardiac 

catheterizations. 
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Table 1. 

Organizational Level Variables 

HOSPITAL A HOSPITAL B HOSPITAL C 

Teaching 
status 

Non-teaching Teaching Teaching 

Number of beds 60 626 477 

Volume of interventional 
cardiac catheterizations 

1408 2481 1057 

Telemetry Patient days 6409 1636 856 

Technology 
Score 

5 6 5 

Miciieare 
Caseanis 

Index 

2.70 2.03 2.05 

Hospital and procedural costs are of interest to providers and consumers of 

hospital services. Costs per interventional catheterization procedure were calculated by 

summing total labor costs and total supply costs for the catheterization lab for July 

through December, 2002. These costs were then divided by the number of procedures 

performed during the same time period to provide an average cost per procedure. 

Calculation of costs for a day's stay in the telemetiy unit included summing total labor 

costs and total supply costs for July through December, 2002, then dividing these costs 

by the number of patient days during the time period. All calculations were rounded to 



52 

the nearest dollar amoxmt. Average cost per case at all hospitals for cardiac interventions 

was $997 with a range of $442 to $19%. Cost per case for a cardiac intervention at 

Hospital A was $1996, for Hospital B was $441 and for Hospital C was $670. Average 

cost for a day's stay on the telemetry unit at all hospitals was $376 with a range of $360 

to $485. Cost per day at Hospital A was $360, for Hospital B was $384, and for 

Hospital C was $485. Total direct costs for cardiac catheterization procedure and the 

associated post-procedure hospitalization averaged $3758 (range $777-12,796). This 

finding is consistent with earlier studies (Cohen, et al, 2000). The greater Medicare CMI 

for Hospital A (2.7 compared to Hospital B= 2.03, Hospital C=2.05) could account for 

the greater costs for a catheterization procedure and the greater telemetry costs may be 

related to volume of procedures. 

Work Group Variables 

Work unit information includes structural characteristics such as total number of 

budgeted direct caregiver positions, total number of budgeted registered nurses (RNs), 

licensed practical nurses (LPN) and nursing assistant positions, total number of other 

budgeted caregiver positions, total number of RN vacancies and vacancy rate expressed 

as a percent of positions budgeted. Additional work unit data consist of attitudes or 

perceptions of nursing staff members that were gathered by means of a survey. Work 

unit structural characteristics are presented below. 

Table 2 displays information about the number and type of staff available for each 

hospital's cardiac catheterization laboratory and telemetry unit. Staffing of RNs for all 
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three cardiac catheterization labs was similar with approximately 8 RNs in each mit 

However, catheterization laboratory RN vacancies ranged from 2.76 (31.2%) for Hospital 

A to 0.9 (10.2 %) for Hospital C. It should be noted that, while none of the 

catheterization laboratories employed LPNs or nursing assistants, each unit employed 

cardiovascular scrub technicians and radiology technicians. 

Table 2. 
Work Unit Structural Variables 

Number of 
budgeted 
caregivers 

Number of 
budgeted RN 
positions 

Number / 
percent of RN 
vacancies 

Number of 1 
budgeted | 
LPN, NA, 1 
other positions I 

Cath lab 
1 

Hospital A 20.76 8.83 2.76 31.3% 

Hospital B 23.07 8.03 1.0 12.4% 
No additional i 
budgeted 1 
positions 1 

Hospital C 17.20 8.80 0.90 10.2% 

1 
Telemetry unit 

Hospital A 

Hospital B 

Hospital C 

68.4 

12.34 

11.02 

50.4 

8.13 

7.20 

6.3 12.5% 

4.0 49.2% 

0.50 7% 

18 nursing 1 
assistants 1 
6.3 charge | 
nurses | 

4.21 nursing | 
assistants | 

3.6 nursing 1 
assistants 1 
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Stafimg for the telemetry uoits demonstrated a greater variability than did staffing 

of the cath labs. Hospital A, which has the greatest number of telemetry beds, also 

employed the greatest number of staff with 68.4 budgeted caregivers and 50.4 budgeted 

RN positions. Hospital A also staffs 18 nursing assistant positions and 6.3 charge nurse 

positions. In contrast Hospital C with the least number of telemetry beds, shows 11.02 

budgeted caregiver positions, 7.2 RN positions, 3.6 nursing assistant positions and no 

additional positions. Vacancies for RNs on the telemetry units included 6.3 (12.5%) for 

Hospital A, 4 (12.4%) for Hospital B and 0.5 (7%) for Hospital C. 

Demographic characteristics of RNs include age, education, number of years 

worked at the current hospital, number of years worked as a RN and work status (part-

time or full-time). Table 3 displays these values by hospital. In addition, the table 

displays levels of education. Ages ranged from 22 to 60 years; the mean age for all 

respondents was 40.13 years (S.D. = 9.14). Mean number of years worked as a RN was 

12.12 years (S.D. = 9.28) and mean number of years worked at the current hospital was 

3.94 years (S.D. = 5.17). The ranges for number of years worked as a RN was 0.5 to 35 

years and for number of years worked at the current hospital was 0.2 to 21 years. The 

majority of respondents (48.2%) had bachelor's degrees and woriced full-time (87.5%). 
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Table 3. 
Work Unit Stroctiiral ¥arkMes - MN Characteristics 

OVERALL HOSPITAL A HOSPITAL B HOSPITJ 
C 

Mean Age 40.13 
(S.D. = 9.14) 

41.05 
(S.D.= 9.I1) 

41.94 
(S.D = 9.11) 

38.57 
(S.D.= 10.69) 

Mean number of 
yeans worked as RN 

12.12 
(S.D. = 9.28) 

13.24 
(S.D = 10.36) 

11.31 
(S.D. = 8.58) 

12.29 
(S.D. = 7.23) 

Mem naniber of 
years worked at 
current hospital 

3.94 
(S.D. = 5.17) 

1.79 
(S. D= .95) 

5.25 
(S.D. = 5.74) 

7.75 
(S.D. = 8.83) 

Education level Dip 11= 7 
12.5% 

Asso 11= 22 
303% 

BS B«27 
48.2% 

Missing 13 

Dip n= 4 
14.8% 

Asso n= 12 
44% 

BS n=ll 
40.7% 

Dip n= 1 
4.8% 

Asso n=6 
33% 

BS n=13 
61.9% 

Dip B~ 2 
20% 

Asso n=4 
40% 

BS n=3 
33% 

Work Unit Process Variables 

Tfaee survey iastrumeiits were used to assess nurses' perceptions of 

collaboration, empowerment, and control over nursing practice. A visual analogue scale 

(VAS) was used to evaluate nurses' perceptions of adequacy of staffing. To ensure 

representativeness of the aggregated data, information was obtained from 50% or more of 

the staff for each work unit For Hospital A, 5 of the 8.8 budgeted catheterization 

laboratory RNs (57%) completed surveys; in the telemetry area, 22 of the 44.1 RNs 

(50%) completed surveys. While there were 50.4 budgeted RN positions at this hospital, 

only 44.1 positions were filled. For Hospital B, 6 of 8 catheterization laboratory RNs 

(75%) responded and 14 telemetry RNs responded. This represented a greater number of 
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telemetry RNs (158%) for Hospital B than were budgeted The aurses within adjacent 

units float to the CV telemetry area, so responses from these additional nurses were 

considered appropriate. For Hospital C 4 of 8 catheterization laboratory RNs (50%) 

responded and 5 of 7.13 telemetry RNs (70%) completed surveys. 

Instrument reliability testing 

When survey results were examined using scatter plots, no outlier data were 

identified. Even though this sample size was relatively small (N=56), item analysis was 

undertaken using reliability coefficient calculation. Results from reliability testing of all 

3 instruments demonstrated acceptable reliability for this sample. Table 4 displays the 

results of reliability testing. 

Conditions of Work Effectiveness II (CWEQII) 

This 7-item instrument, as modified and tested by Laschinger and colleagues 

(1997,1999,2001), was designed to measure nurses' perceptions of their ability to access 

four empowerment structures in work environments; these include opportunity, 

information, support and resources. Two items were added to the scale to address nurses' 

overall perceptions of work empowerment. 

Scoring of this self-report scale involved a Likert-type response with options 

ranging from 1 (none) to 5 (a lot). Summing the items included in the subscale and 

averaging the scores, with high scores indicating higher levels of perceived access to 

organizational resources, obtained mean scores for each of the 7 subscales. For reliability 

testing a score of .70 to .80 is considered acceptable (DeVillis, 1991). Earlier results of 
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internal consistency testing of subscales with staff nurses of this instrument yielded 

Cronbach's alpha levels ranging from .80 to .93 (Laschinger, Finegan & Shamian, 2001). 

For the ciurent study with staff nurses, Cronbach's alpha levels for the subscales ranged 

from .75 (opportunity subscale) to .90 (information subscale). 

In earlier studies subscales results have been totaled to yield an overall scale 

score. Reliability testing for this total score for CWEQII produced reliability 

coefficients ranging from .79 to .93. For the current study reliability testing of the scale 

as a whole yielded a Cronbach's alpha of .80. These results suggest that the CWEQ II 

performed reliably in the current study. 

Control Over Nursing Practice 

The Control Over Nursing Practice (CONP) scale consists of 19 items with 

Likert-type response options ranging from l(not at all) to 7 (to the greatest extent 

possible). The CONP scale was designed as a iinidimensional scale to assess 

participants' perceptions of their ability to autonomously practice nursing and has been 

demonstrated reliable and valid at the work unit level of measurement (Walls, 1992). 

Responses for items are summed and possible scores range from 21 to 147. A higher 

score indicates a greater perception of control over practice. Reported internal 

consistency for the scale was .95 (Walls, 1992). For the current study, a Cronbach's 

alpha of .96 was obtained, suggesting that this instrument performed reliably with this 

group of staff nurses. 
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Relational Coordination 

The Relational Coordination scale (RCS) comprises 7 dimensions that relate to 

qualities of communication and collaboration between caregiver disciplines such as 

frequency of communication, timeliness and accuracy of communication, as well as 

relationship characteristics between disciplines such as knowledge about and respect for 

the work of nurses, and the extent of shared goals among disciplines. Each dimension of 

the instrument is scored based on participant's perceptions of ties between him/herself 

and members of other disciplines involved in patient care. The disciplines included in the 

current study included dietitians, physicians, pharmacists, RNs, therapists (e.g. physical 

therapist, occupation therapist), social workers, and other nursing personnel. For the 

RCS an average relational coordination score was calculated for each discipline. 

Individual responses were weighted according to the contribution to CV patient care 

among the disciplines. To obtain the weighting criteria, three nursing experts with 

experience in both the cardiac catheterization lab and telemetry units were asked to 

assign a percentage of responsibility for care to each of 7 disciplines. A mean percentage 

of the care responsibilities for each type of caregiver were obtained and this weight was 

assigned to each discipline. The weight was then multiplied by the individual's responses 

related to the specific discipline and the weighted scores were summed to create a work 

unit-level measure of relational coordination with potential values from 1 to 5. In a 

previous study involving caregivers for those receiving total hip replacement surgery 

(Gittel, et al, 2000), reliability of the RCS was reported as .85 for the overall scale. In the 



59 

current study, Cronbaci's alpha was .86, demonstrattng acceptable reliability for this 

instniment. As displayed in Table 4, reliability results for the instruments suggests that 

each performed reliably with this sample of staff nurses. 

Table 4. 
Instrument Reliability Testing Results 

Instmmeat Number of 
items 

Mean total score Cronbach's 
alpha 

CWEQII 7 23.38 
(S.D. - 3.79) 

.80 

Relational Coordination 7 3.65 
(S.D. = .79) 

.86 

CONP 21 70.09 
(S.D. = 17.95) 

.96 

Instrument validity testing 

Variables of interest such as perceptions of work empowerment and perceptions 

of control over nursing practice are frequently measured at the individual level. Verran, 

Mark & Lamb (1992) siiggested that it is not appropriate to assume that information 

gathered at the level of the individual reflects perceptions of the work group or work unit. 

These authors state that "the more items relate to the group, the more likely that within 

group variability' will be decreased and that an aggregated mean score will be 

representative of the group rather than individuals within the group" (pg. 238). Cho 

(2003) suggests that, by testing for covariance and clustering among data, one is more 

likely to be able to determine whether or not groups share common experiences and 



60 

perceptions. As a result, it is important to determine the validity of whether or not 

responses can be aggregated from the individual to the group level. 

For the current study, group level content validity was addressed first by ensuring 

that the stems of survey items represented the group, rather than the individual, level. 

While the CONP instrument was previously available in the group-level format, the 

CWEQ II instrument and the Relational Coordination instrument needed to be modified 

to characterize perceptions of the work group. As examples, the stem of items addressing 

opportunity on the CWEQ II scale were modified to read "How much of each kind of 

opportunity do nurses on your unit have in their present jobs?" Similarly, for the 

Relational Coordination scale items relating to communication about patient care, the 

item stem was modified as follows: "How frequently do nurses on your unit 

communicate about patient care with each of these groups?" In this way, the items were 

framed to reflect perceptions of the work group, rather than individual perceptions. 

Instrument testing using Intraclass Correlation (ICC) was carried out to determine 

whether or not results represented a group level construct and, therefore could be 

aggregated to the group level. Intraclass correlation is concerned with whether or not the 

variability between groups is significantly greater than the variability within the group. 

The groups of interest for this study included the work units for each hospital. A one

way Analysis of Variance is used to compute ICC and the formula for determining it is as 

follows: 

[Sum of Squares Between - Sum of Squares Within] / Sum of Squares Within] 
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Glick (1985) indicated that ICC should be equal to or exceed .60 in order to conclude 

group-level instrument validity. For instruments used in the current study, ICC for the 

group of raters was consistently and significantly greater than were results for individual 

raters. Table 5 displays the ICC scores correlations. latraclass correlation results for 

instruments included .71 for CWEQII, .97 for RCS and .95 for CONP, indicating that 

these results represent group-level data and are valid measures of the concepts of interest. 

Table 5. 
Intraclass Correlation Results 

INSTRUMENT ICC 

CWEQ II .71 

RCS .97 

CONP .95 

Since the CWEQ II had not been previously tested for validity at the group level, additional 

instrument examination was considered necessary. Factor analysis was undertaken to examine 

the structure of this instrument. Principal component analysis was used and Eigenvalues of 

greater than or equal to 1 were considered acceptable. One factor was obtained with an 

Eigenvalue of 3.43; this factor explained 49% of the instrument variance. Factor loadings are 

displayed below and range from -.25 (global empowerment subscale) to .88 (support subscale). 

Since the factor loading for the empowerment scale demonstrated unacceptable levels, the factor 

analysis was run again without this subscale and factor loadings were somewhat improved. In 
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addition, this factor explained 57% of the variance. 

Communalities, with a range of 0 to ± 1, indicate the degree of relatedness of the 

item (or subscale) to the factor (Kerlinger, 1992, p.572). In the current study the 

communalities ranged from .061 (empowerment subscale) to .777 (support subscale). While 

the Collaboration subscale communality was relatively low at .371 loading on the common 

factor was acceptable (.609). While there is some cause for concern related to the 

empowerment subscale, these results, combined with the ICC results, indicate that CWEQII 

may be considered a unidimensional scale with the current sample, with the exception of the 

empowerment subscale items of the scale. Table 6 displays the factor analysis results for the 

CWEQ II instrument. 

Table 6. 

CWEQ II Factor Analysis without empowerment subscale 

Sutecale Factor loading Communality 

Opportunity .642 .418 

Information .862 .733 

Support .891 .777 

Resources .721 .500 

Reward .735 .569 

Collaboration .634 .371 
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Survey Results 

A group of 56 registered nurses who work at 3 different hospitals completed 

surveys between July and September, 2003. The researcher met with staff nurses to 

explain the study in a place that was designated by the nurse manager for each unit In 

most instances, this place was the staff lounge. The purpose of the study was explained 

and a letter was provided that outlined the study and the nurses' rights as study 

participants, including that their participation was voluntary. It was also explained that 

no identifying information would be linked to individuals and that results would be 

reported as aggregated data. Staff nurses were given time at work to complete the 

surveys. Most individuals took about 10 minutes to complete the 6-page survey. 

Completed surveys were returned to a manila envelope. In some instances, the researcher 

made several presentations, since a response rate of 50% or greater was needed in order 

to use the group-level data. 

To increase the sensitivity of the CWEQII scale and the CONP scale, weighted 

values for these scales were generated. Multiplying the subscale factor score by the 

subscale actual score for each respondent produced the CWEQ II weighted total. The 

Empowerment subscale of this instrument was not used, because the scores for this 

subscale were not closely associated with others from the instrument. For the CONP 

weighted score, the factor values for each item were multiplied by the actual score for 

every respondent. 

Mean scores for the 4 instruments are shown in Table 7. For the weighted 

Conditions of Work Effectiveness scale (CWEQ II), the range of scores was 10.64 to 
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21.59 with a total possible of 22.41. The mean score of 15.46 (S.D. = 2.45) suggests a 

high degree of access to organizational information and resources among the sampled 

nurses. For the Relational Coordination Scale (RCS), the range of scores was .78 to 4.98 

with a total possible score of 5. The mean score of this scale was 3.65 (S.D.= .79), 

suggesting a high degree of communication with and cooperation among nurses who care 

for patients undergoing cardiac catheterization procedures and caregivers of other 

disciplines. For the weighted Control Over Nursing Practice scale (CONP), the scores 

ranged from 21.85 to 68.32, with 69 as the highest score possible. A mean score of 51.27 

(S.D. = 11.05 ) implies that this group of staff nurses experienced a relatively high degree 

of control over practice. The last instrument used to measure work group perceptions 

was a single-item Visual Analogue Scale (VAS) to assess nurses' perceptions regarding 

the overall adequacy of staff available on their units. Results of this instrument ranged 

from .9 to 9 with a maximum score of 10 possible. The mean score for this sample was 

5.95 (S.D. = 2.41), indicating a perception that staffing levels were slightly better than 

average overall. 

Survey instrument scoring varied somewhat according to the unit on which nurses 

worked. Among those who worked in the cardiac catheterization laboratory, scores 

tended to be slightly lower on all instruments when compared to scores for nurses who 

worked on the telemetry unit. Table 7 displays the survey mean scores by work unit. 

For the weighted CWEQ 11 instrument, catheterization laboratory nurses' mean score was 

15.15 (S.D.= 2.37), while the mean score for telemetry nurses was 15.55 (S.D. = 2.50). 

For the RCS instrument, catheterization laboratory nurses' mean score was 3.21 



65 

(S.D. = 1.14), while the mean score for telemetry nurses was 3.82 (S.D. = .54). For the 

weighted CONP instrument, catheterization laboratory nurses indicated a mean score of 

50.85 (S.D. = 11.42), while telemetry nurses' mean score was 51.39 (S.D. = 11.07). 

Regarding perceptions of support staff availability, catheterization laboratory nurses gave 

this a mean score of 5.52 (S.D. = 2.70), with telemetry nurses mean as 6.20 (S.D. = 2.27). 

Table 7. 

Instrument Mean Scores by Work Unit 

OVERALL CATH LAB 

NURSES 

TELEMETRY 

NURSES 

Weighted CWEQ 11 15.46 

(S.D. = 2.45) 

15.15 

(S.D. = 2.37) 

15.55 

(S.D. = 2.50) 

Relational Coordination 3.65 

(S.D. = .79) 

3.21 

(S.D. = 1.14) 

3.82 

(S.D.-.54) 

Weighted Control over 

nursing practice 

51.27 

(S.D.= 11.05) 

50.85 

(S.D. = 11.42) 

51.39 

(S.D. = 11.07) 

Perception of support staff 

availability 

5.95 

(S.D. = 2.41) 

5.52 

(S.D. = 2.70) 

6.20 

(S.D. = 2.27) 

Mean scores for work group variables for each hospital are displayed in Table 8 

below. Hospital A showed higher mean scores for the weighted CWEQII scale (16.50) 

and RCS scale (4.06). However, Hospital C mean scores were higher for the weighted 

CONP scale (55.83) and Perceptions of support staff availability (6.98). 
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Table 8. 
Mean Scores for Work Group Perceptual Variables by Hospital 

HOSPITAL A HOSPITAL B HOSPITAL C 

Weighted CWEQII 16.50 
(S.D.=2.20) 

14.13 
(S.D.-2.04) 

15.44 
(S.D.=2.79) 

RCS 4,06 
(S.D.= 53) 

3.64 
(S.D.= .55) 

3.65 
(S.D.=.51) 

Weighted CONP 50.76 
(S.D.=9.08) 

49.69 
(S.D.=13.09) 

55.83 
(S.D.=12.53) 

Perceptions of 
support staff 
availability 

5.91 
(S.D. = 2.52) 

4.95 
(S.D. = 2.43) 

6.98 
(S.D.-1.44) 

Patient Descriptive Statistics 

Patient-related data were collected November, 2003 through March, 2004. The 

charge nurse for the telemetry unit of each hospital identified patient subjects. Each 

charge nurse approached patients who had undergone interventional cardiac 

catheterizations and, using a script provided by the researcher, briefly explained the study 

and asked if the patient would be willing to talk with the investigator. If the patient was 

willing, the investigator more fully explained the study and provided an informed consent 

document, which the patient read and signed if he/she consented to take part in the study. 

The patient sample comprised of 50 subjects, with 24 males and 26 females. 

Mean age was 64 years (S.D=10.90), with a range of 39 to 89 years. The mean risk 

factor score of 3.85 (S.D.=1.52) for the patient subjects indicated a group in relatively 

good health. However, with a range in risk factor scores of 0 to 8.5, a few subjects did 

demonstrate a significant number of co-morbid conditions. The most frequently seen co-
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morbidities were previous MI (n=27,54%) and diabetes (n= 17,34%). Although the 

instrument used to generate risk factor scores did not specifically include cardiovascular 

risk factors these data were also collected. The majority of patients (77.8%) had 2 or 

more cardiovascular risk factors, including coronary or peripheral vascular disease 

(n= 37, 62%,), hypertension (n= 30, 60%) and hypercholesterolemia (n = 28, 56%). 

When the risk factor variable was examined according to subject gender, some 

differences became apparent. Mean age for male subjects was 66.17 years (S.D.=10.59) 

and for female subjects was 62 years (S.D.=11.02). Mean risk factor score for males was 

3.79 (S.D.=1.38), but for females the mean score was 3.90 (S.D.=1.66). While these 

mean scores are not tremendously different, examination of the histogram plots suggests 

that the risk factor scores for males are significantly skewed to the left (or lower) end, 

while the scores for females appear more evenly distributed. 

Socioeconomic status of patients was derived from census information according 

to the zip code of residence. Using this method, mean income level was $42,181 

(S.D.=12,660), with a range from $22,813 to $81,869. This suggests that these subjects 

could be considered as having lower to middle incomes, with a few subjects in the upper 

middle income levels. Nearly half of the subjects were Medicare recipients (N= 22, 

44%), with others insured by HMO/PPO organizations (N=13,26%), commercial 

insurance (N~ 10,20%) or AHCCCS (N=4, 8%); one subject paid out- of- pocket for the 

procedure. 

The majority of the cardiac catheterization procedures were conducted on a 

planned basis, with only 3 cases conducted emergently. Very few of the subjects 
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experienced an adverse event. The mean level of adverse events was 0.18 (S.D.= 0.34) 

with a range of 0 to I event. None of the subjects died during the hospital stay. Length 

of stay ranged from 19 hours to 312 hours, with a mean of 58.24 hours (S.D.=55.15). 

When the length of stay allowed by Medicare was subtracted from the actual length of 

stay, a derived length of stay (DLOS) was obtained. This DLOS variable represented the 

difference between actual time spent in the hospital and the time for which the hospital 

was likely to be reimbursed. Derived length of stay ranged from -46.4 hours to 266.4 

hours with a mean of 8.33 hours (S.D =52.48). This result suggests that the Medicare 

allowed LOS closely reflects current practice. 

Table 9. 
Patient Variables 

OVERALL MALES FEMALES 

N 50 24 26 

Mean age 64 years 
(8.0=10.90) 

66.17 years 
(S.D.=10.59) 

62 years 
(S.D.=11.02) 

Mean Risk Factor 
Score 

3.85 
(S.D.=1.52) 

3.79 
(S.D.=1.38) 

3.90 
(S.D.=1.66) 

Mean Socio
economic status 

$42,181 
(S.D.=12,660) 

$40,724 
(S.D. = 11,480) 

$43,492 
(S.D. = 13,739) 

Total costs for each patient were calculated by adding the average of the 

hospital's cost to perform the cardiac catheterization to the product of the number of 

hours spent in the telemetiy/ step-down unit multiplied by the average cost per hour for 

the hospital. This calculation is expressed in the formula below. 
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Cost = Cath cost + [LOS in tele in hours X cost per hour] 

This method produced a unique cost for each subject that reflected the labor and supply 

costs for each of the 3 hospitals. The mean direct cost for the catheterization procedure 

and the hospital stay was $3,758 (S.D.= 4,126), with a range from $777 to $12,796. 

Hypothesis testing 

Before hypothesis testing was undertaken, variables within each level of data 

were examined for relatedness to the outcome variables. Among the organization level 

variables number of hospital beds, total cardiac volume, Medicare CMI, cath lab vacancy 

rate and average monthly patient days were significantly related to costs (range was -.93 

to .98, p< .05). For the work group level variables, weighted CWEQII (r= .42, p<. 05), 

and RCS score (r=.38, pS-05) were related to costs. None of the other work group level 

variables were related to costs. The individual patient variable of risk factor score was 

related to costs (r = .22, p= .05), but socioeconomic level was not significantly related. 

The organization level variables of average monthly patient days 

(r= -.35 , p< .05), cath lab vacancy rate (r= -.37, p < .05) and Medicare CMI (r= -.38 , 

p< .05 ) were related to derived length of stay. The work group variables of RCS 

(r= -.35, p< .05) and perception of support staff availability (r= -.38, p< .05) were 

significantly related to derived length of stay. None of the other work group level 

variables and none of the individual level patient variables were related to derived length 

of stay. 
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The variables that demonstrated a significant relationship to adverse event score 

were the organization level variables of Medicare CMl (r= -.32 , p<,05) and cath lab 

vacancy rate (r= -.31, p p<.05). None of the work group level or individual level 

variables was related to adverse event score. 

To determine relationships between the predictor variables within each level of 

data, a correlation matrix was generated. Organization level variables that were 

significantly related included total cardiac volume. Medicare CMI, cath lab RN vacancy 

rate, telemetry RN vacancy rate and average monthly patient days (range from -.46 to .90, 

p< .02). For the work group level variables, weighted CWEQ11 score, weighted CONP 

score. Relational Coordination score, and perception of support staff availability score 

were significantly correlated (range = .57 to .66; p= <.05). None of the individual level 

variables were related. 

The independent variables were examined to determine whether or not colinearity 

was present. While this study was not aimed at identifying simple bivariate relationships 

between independent variables, the analysis provided a way to support assumptions 

surrounding data elements. Among the organization-level and work group-level 

variables, weighted CWEQ II score was related to total volume of cases (r= -.38, p =.02) 

and Medicare CMI (r-. 41, p=.04). Perceptions of support staff availability was also 

related to total volume of cases (r- -.27, p=.02). This suggests little degree of colinearity 

among the different levels of data. 
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Regression Analyses 

Regression on Costs 

in an attempt to adjust for the small sample size in this study, entry into regression 

equations was raised to the level of .10. To examine the influence of organization-level 

variables on costs, total cardiac volume. Medicare CMI, cath lab vacancy rate and 

average monthly patient days were entered into the regression in a step-wise fashion. 

The adjusted R^ of .98 (F- 520.75, p=.0001) for the model containing these variables 

suggests a strong predictive ability. However, upon closer examination, average monthly 

patient days, total CV volume and catheterization laboratory RN vacancy rate (p=.98) 

entered into the equation; Medicare CMI was excluded. 

To examine the influence of work-group level variables on cost, weighted 

CWEQ II score, weighted CONP score, Relational Coordination score, and perception of 

support staff availability was entered into the regression in a step-wise fashion. The 

adjusted R^ of .55 (F=43.64, p=.0001) for the model of these variables suggests a 

moderate predictive ability. However, upon closer examination, the only variable that 

entered into the regression was weighted CWEQ II score (P=.75) with all other group-

level variables being excluded. 

Attempts to regress the individual level variables of risk factor score and 

socioeconomic level on costs failed to produce a model. This suggests that individual 

patient factors had no influence on costs in this study. 
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Table 10. 

Single level regression analysis results - Cost 

Dependent 
variable 

Independent variable P P P 

Cost Organization level p=.0001 

- cath lab vacancy rate .98 .10 .98 

- average monthly patient days .98 

Excluded 
- Medicare CMI 
Work group level p=.0001 

- weighted CWEQII score .75 .10 .55 

Excluded 
- weighted CONP score 
- Relational Coordination score 
- perception of support staff 
availability 
Individual level 

None entered 

Regression on Derived Length of Stay 

Each of the organization level variables of total cardiac volume, Medicare CMI, 

cath lab vacancy rate and average monthly patient days was entered into the regression in 

a step-wise fashion. The of .12 (F~ 6.21, p=.02) for the model of these variables 

suggests a slight predictive ability. However, upon closer examination, only Medicare 

CMI (P= -.38) entered into the equation; all other organization-level variables were 

excluded. 
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Each of the work group-level variables of weighted CWEQ II score, weighted 

CONP score. Relational Coordination score and perception of support staff availability 

•7 
was entered into the regression in a step-wise fashion. The R of .17 (F= 4.55, p= .02) 

for the model of these variables suggests a small predictive ability. Upon closer 

examination, the variables that entered the regression were weighted CWEQ II score 

(P=-.31) and perceptions of support staff availability (P=-.29); all other work group-level 

variables were excluded. 

Regression of the patient-level variables on derived length of stay produced an 

adjusted R^ of .05 (F= 3.51, p= .07), suggesting only a slight influence on derived 

length of stay. The variable of risk factor score entered the equation (P= .26), but 

socioeconomic level was excluded. 



Table 11. 
Single level regression analysis results - Derived length of stay 

Dependent 
variable 

Independent variable P P P 

Derived 
length of 
stay 

Organization level 
Medicare CMI 

Excluded 
- total cardiac volume 
- cath lab vacancy rate 
- average monthly patient days 

-.38 .10 .12 p=.02 

Work group level 

- weighted CWEQ11 score -.31 .10 .17 p=.02 

- perception of support staff 
availability 

-.29 

Excluded 
- weighted CONP score 
- Relational Coordination score 

level 

risk factor score .26 .10 .05 p= .07 

Excluded 
Socioeconomic level 

Regression on Adverse Events 

Each of the organizational-level variables of Medicare CMI and cath lab RN 

vacancy rate was entered into the regression in a step-wise fashion. The of .08 

(F=4.41, p=.04) for the model of these variables suggests a slight predictive ability. 
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However, upon closer examination, only Medicare CMI (p= -.35) entered into the 

equation; all other organization-level variables were excluded. 

None of the work group-level or patient- level variables entered into the 

regression. This implies that the work group and individual variables had no influence on 

the number of adverse events. The small number of adverse events and lack of variability 

of this item may be important elements in the analysis. 

Table 11. 
Single level regression analysis results - Adverse Event Score 

Dependent 
variable 

Independent variable P P P 

Adverse 
event score 

Organization level 
Medicare CMI 

Excluded 
- total cardiac volume 
- cath lab vacancy rate 
- average monthly patient days 

-.35 .10 .08 p=.04 

Work Group level 
Excluded 
Individual level 
Excluded 

Contextual Regression 

To evaluate the significance of the contribution of the various levels of data 

collected on the outcome variables, the related organization-level variables, work group-

level variables and individual-level variable were entered in a step-wise manner into a 

regression on the dependent variables of cost, derived length of stay and adverse events. 
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For the dependent variable of costs entry of the organizational variables into the 

regression indicated that the influence of average monthly patient days, total CV volume 

and catheterization laboratory RN vacancy rate (P =.98) were greater contributors than 

the work group level variable of weighted CWEQ11 score. However, when the work 

group level variable was entered into the equation first, the organization level variable of 

total CV volume was also excluded. The individual level variables failed to enter 

significantly into the regression, regardless of placement suggesting that this factor had 

no influence on costs. Results of contextual regression on costs are displayed in Table 

12. These results indicate that average monthly patient volume and catheterization 

laboratory RN vacancy rate may be used to predict costs. 
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Table 12. 

Contextual Regression Results: Dependent variable - Costs 

DEPENDENT 
VARIABLE 

INDEPENDENT 
VARIABLE 

P P VALUE ADJUSTED N 

Cost 
Organization 
variables 
entered first 

- A verage monthly patient 
days 
- Catheterization laboratoiy 
RN vacancy rate 

3.77 

-2.79 

.005 

.0001 

.96 3 

F= 419.62 
P=.0001 

Excluded 
- Total CV volume 
- Weighted CWEQII score 
- Risk factor score 

-.02 
.02 
.02 

.81 

.66 

.49 
Cost 
Work group 
variables 
entered first 

F= 520.75 
p=.0001 

- Average monthly patient 
days 
- Total CV volume 
- Catheterization laboratory 
RN vacancy rate 

.69 

.23 

.49 

.002 

.001 

.06 

.98 3 

Excluded 
- Weighted CWEQ U score 
- Risk factor score 

-.02 
.18 

.91 

.24 
1 Cost 
1 Individual 
1 variables 
1 entered first 

- Average monthly patient 
days 
- Catheterization laboratory 
RN vacancy rate 

-2.73 

3.70 

.005 

.0001 

.96 3 

F= 432.59 
p=.0001 

F=7.61 
P=.009 Weighted CWEQ II score .42 .009 .15 

50 
Excluded 
- Total CV volume 
- Risk factor score 

-.02 
.02 

.80 

.49 
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For the dependent variable of derived length of stay, regression with the 

organization-level variables entered first produced an adjusted of .17, indicating a 

slight predictive value. Upon closer examination, however, the organization-level 

variable of Medicare CMI was excluded from the equation (P =.-.23). When the work 

group level variables were entered into the equation first, they produced an adjusted R 

of .17, indicating a slight predictive value with weighted CWEQII score (p =.-30) and 

perceptions of support staff availability (p =.-.29) entering and all other variable being 

excluded. The individual level variable of risk factor score failed to enter first into the 

regressions. These results suggest that the work group-level variables had a greater 

influence on derived length of stay than did organization- or individual-level factors. 

However, the ability to predicted derived length of stay from the work group-level 

variables is slight. The results of this regression on derived length of stay are shown in 

Table 13. 
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Table 13 

Contextual Regression Results: Dependent variable - Derived Length of Stay 

DEPENDENT INDEPENDENT P P VALUE ADJUSTED N 
VARIABLE VARIABLE 
DLOS - Weighted CWEQII -.30 .06 .17 3 
Organization score 
variables entered first - Perceptions of -.29 .06 

support staff 
F=4.87,p=.01 availability 

Excluded 
- Catheterization .95 .43 
laboratory RN 
vacancy rate 
- Average monthly .73 .44 
patient days 
- Medicare CMI -.23 .18 
- Risk factor score .03 .87 

DLOS - Weighted CWEQ II -.31 .06 .17 56 

Work groiip variables score 
entered first - Perceptions of -.29 .08 

support staff 
F= 4.87,p=.02 availability 

Excluded 
-RCS -.09 .65 
- Weighted CONP -.14 .38 
score 
- Medicare CMI -.23 .18 
- Risk factor score .18 .24 

DLOS - Weighted CWEQ 11 -.30 .06 .18 50 
Individual variables score 
entered first - Perceptions of -.29 .06 

support staff 
F=3.51,p=.07 availability 

Excluded 
-Risk factor score -.03 .84 
- Total CV volume -.02 .49 
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For the dependent variable of adverse event, none of the variables entered the 

regression and, therefore, it could not be determined to what extent any of the 

independent variables was most influential on adverse events. The small number of 

adverse events and lack of variability of this item may be important elements in the 

analysis. 

Sianmaiy 

Data were obtained for organization-level, work group-level and patient-level 

variables from patients, staff nurses, and administrators of three hospitals in an urban area 

of the southwestern United States. The organizations that participated in this study 

demonstrated large average monthly cardiac patient volumes, variable RN vacancy rates 

and high acuity of patients served. Work groups within this study included unit nurses 

who were well educated, with significant amounts of experience and who indicated 

perceptions of a high degree of autonomy and freedom to practice nursing. The patients' 

ages, risk factor scores and socio-economic levels showed a relatively young, healthy and 

economically stable group of patients, with males being somewhat younger and healthier 

than female subjects. 

Contextual regression analysis pointed out a greater influence of organization-

level and work group-level variables on outcomes of costs and length of stay for those 

undergoing cardiac catheterization procedures, when compared to the influence of 

individual-level factors. None of the variables demonstrated any predictive ability for the 

outcome variable of adverse event score. 
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CHAPTER 5 

CONCLUSIONS 

Introduction 

This chapter discusses the findings of the study and places them within the 

theoretical context of General System Theory. In addition, limitations of the study and 

implications for practice and research are also offered. 

Overall Findings 

Multi-level analyses represent important ways to examine outcome data since it 

allows the researcher to use prior information to evaluate assumptions in ways 

compatible with realities of complex organizations. Multi-level analyses have the 

potential for providing a more accurate and more plausible explanation of the influences 

on patient and cost results. By incorporating data from a variety of levels, these 

techniques may provide more statistically powerful tools for predicting outcomes. 

Multilevel techniques may also provide a solution to the problem of multiple 

comparisons by using prior information to build variables that are conceptually related. 

In the current study, multi-level analysis was undertaken to determine the 

influence of organization, work group and individual levels of data on outcomes of 

cardiac catheterization procedures. Contextual analysis indicated that the work group-

level variable had a greater influence on the outcomes of cost and derived length of stay 
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than did the organization-level or the individual-level variable. None of the independent 

variables seemed to predict adverse events in a significant manner. 

Examination of the influence of organization- and group-level variables suggests 

some interesting interactions. The organization level variables of average monthly 

patient days, total CV volume and catheterization laboratory RN vacancy rate were those 

that contributed most to predicting costs. Work group variables of weighted CWEQII 

score and perceptions of support staff avai lability were the variables which were most 

predictive of derived length of stay. None of the organization-, group- or individual-level 

variables demonstrated significant predictive ability for adverse events. 

Influence of Study Theoretical Framework 

General Systems Theory (GST) served as the theoretical framework for this study. 

GST emerged in the mid-20* century, in part, as an alternative to the then-prevailing 

scientific emphasis on reductive or segmented reasoning. Viewing organizations and 

organizational work from a GST perspective promotes an appreciation of the inter

connected nature and complexity of these entities. A systems frame of reference is 

antithetical to view that still prevails in many organizations that could be described as 

"hierarchical structure and... chain of decision-making authority" (Best A, Moor G, 

Holmes B, et al, 2003. p. 206). In contrast, systems- thinking acknowledges the 

interdependent nature of health care organizational work and, by doing so, insists upon a 

broader view of the components that influence and are influenced by the organization and 

its sub-systems. 
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A system is defined as a set of objects coupled with the relationships of those 

objects, their attributes and interactions that are focused on achieving specific functions. 

One contention of GST is that a system represents an entity that is greater than simply a 

sum of its parts. This statement implies that change in one part of the system leads to 

change in all parts of the system and that knowledge of one component of the system 

cannot be assumed to represent knowledge of other system components, nor of the 

system as a whole. 

Application of GST to healthcare facilities is made through observation of the 

many interacting and mutually influential components of the healthcare organizations that 

were included in this study. Part of this application of GST involves the processes 

through which the healthcare facilities exchange information and energy within the 

various disciplines and departments and with the hospitals' environments. The variables 

included in this study make up a multi-level representation of factors that signify a 

normative, cross-level theoretical model in which the influences of individual-level 

variables were compared to influences of group-level and organization-level variables. 

The theoretical model that guided examination of study outcomes followed that proposed 

by the American Academy of Nursing Expert Panel (Mitchell, Ferketich, Jennings, 

1998), which built on the structure-process-outcome model outlined by Donabedian 

(1969). This model for this study is displayed in Figure 1 below. 

Based on the study findings, the study model was revised and is presented in 

Figure 2 below. This model demonstrates that, with this sample of organizations, nurses 

and patients, the influence of the individual patient's characteristics was not apparent. 
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However, in this study the influence on individual outcomes was, indeed, affected by 

organization-level and work group-level factors. These results support the utility of a 

systems approach to examining outcomes of acute care facilities. 

Nursing Leaders as System Integrators 

This study confirmed that structures and processes at the organization- and work 

group-level influenced outcomes of care and that the study methods and measures, 

therefore, were congruent with systems concepts. However, the mechanisms responsible 

for these influences were not as clearly visible. 

For health care system to implement organization-level priorities, information 

about priorities must be translated to patient care providers. Unit-based nursing leaders 

provide direction and motivation necessary for caregivers to attain organization goals 

such as reductions in costs and lengths of stay. It is postulated that the unit-based 

supervisor or charge nurse represents a key aspect in attainment of organizational 

outcomes. Observations of the organizations that participated in this study suggest that 

the unit-based nurse managers and charge nurses serve to translate important 

organizational values to staff nurses. These nursing leaders cross the boundaries between 

organization-level imperatives and direct patient care responsibilities, decoding the 

symbolic messages for administrators and staff members. The nurse manager or charge 

nurse, using his/her knowledge about the day-to-day activities of patient care and the 

most urgent financial, quality improvement and other organizational concerns forms the 
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bridge that is necessary to meet the requirements of all participaats. Organizational 

participants include staff members, patients, physicians and administrators. 

Discussion of Findings Related to Organization 

When compared to results of earlier studies, the findings of the current study 

related to the organization level of analysis show mixed results. A number of studies 

have indicated that organization characteristics such as patient acuity level (Lichtig, 

Knauf & Mulholland, 1999; Silver, Williams, Krakauer & Schwartz, 1992), volume of 

cases (Ritchie, Maynard, Chapko, et al, 1999; Hannan, Racz, Ryan, et al, 1997; Van 

Servellen and Schultz, 1999; Flood, Scott & Ewy, 1984) and total operating expenses 

(Schultz, Van Servellen, Chang, et al, 1998; Bradbury, Golec and Steen, 1994) 

significantly influenced costs and lengths of stay. However, in a study which examined 

hospital and patient characteristics related to outcomes following cardiac catheterizations, 

Cohen, Becker, Culler and colleagues (2000) indicated that untoward events that took 

place during cardiac catheterization procedure were more likely to influence outcomes 

and that facility volume had no relationship to outcomes. Results from the current study 

suggest that number of patient days and catheterization laboratory RN vacancy rate had a 

greater influence than did other factors on costs. 

In the current study, vacancy rate for RNs was considered a structural variable, 

and therefore, associated with other organization-level factors. Other investigators have 

identified vacancy rate as an important issue in patient outcomes. Investigators have 

associated availability of registered nurses to the patient outcomes of development of 
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pneumonia or urinary tract infections following surgery (Kovner and Gei^en, 1998; Cho, 

Ketefian, Barkauskas and Smith, 2003) and patient falls and medication errors (Blegen, 

Goode & Reed, 1998). 

In the current study, costs were calculated at the unit level. For the participating 

hospitals, vacancy rate for cath lab RNs was associated with costs (r= -.31, p=.05). Each 

hospital that took part in the study undertook a fairly large number of cardiac 

catheterization procedures, and RN vacancies in the catheterization laboratory made it 

necessary to contract with registry nurses or other high-cost caregivers, thus driving up 

the overall cost of the procedure. Another organization-level variable the influenced 

cost was average monthly patient volume. While earlier studies have suggested that 

increased volume produced reduced cost, the findings of this study were different. Since 

costs of equipment, supplies and labor depend on the contracts that are negotiated at 

corporate levels, it is difficult to influence costs at a hospital or unit level. For this 

reason, the more procedures that were carried out, the greater the cost. 

Discussion of Findings Related to Work Group 

The findings of the current study dealing with work group issues are compatible 

with previous reports. The earlier studies and the connections with this study are 

described below. 

Shorten, Zimmerman, Rousseau and colleagues (1994) examined intensive care 

units and indicated that factors such as nurse staffing levels, caregiver interaction and 

decreased task diversity within the units influenced length of stay, mortality and the 
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abilities of caregivers to meet family needs. In a later study, Aiken, Sochalski and Lake 

(1997) compared hospitals with dedicated AIDS units and hospitals designated with 

Magnet status to similar hospitals without such characteristics. Aiken and colleagues 

(2000) suggested that nurse staffing alone was not the sole, or even an important 

explanation of improved outcomes for these hospitals. Rather, the investigators 

determined that the method of care delivery that provided 1) organizational support of 

professional autonomy and control and 2) enhanced RN-MD collaboration allowed 

nurses to identify potential patient problems earlier and to intervene earlier. This early 

intervention resulted in improved quality of patient care. The authors explain the 

connection in this way: 

"Nurses influence the actions of other hospital personnel through the unit-level 

organization, policies, norms and culture they develop and maintain. In turn, 

[nurses' actions] are influenced by the larger organizational context in which they 

practice." (p. 147) 

Mark, Salyer and Wan (2000) used causal modeling to assess the influence of 

hospital characteristics, hospital market factors, and nursing unit characteristics on 

nursing unit skill mix. The investigators gathered data from 67 U.S. hospitals and 

concluded that the structural characteristic of nursing unit skill mix was "highly sensitive 

to hospital characteristics" (p.558). These results and those of Aiken, Sochalski and Lake 

(1997) emphasize the influence of the system in which care is delivered on the process of 

care delivery. 
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For the current study one finding is of particular interest related to the work of 

Aiken and colleagues (1997). The earlier study identified unit specialization as an 

important influence on nurses' control over practice and this factor may be mirrored in 

the results from the specialty hospital that participated in the current study. The results 

from Hospital A, a specialty hospital organized around delivery of cardiovascular care, 

showed a consistently higher level of nurses' perceptions of autonomy and control over 

practice than that seen in the other hospitals included in the study sample. Table 8 in the 

previous chapter displays the mean scores for the work group variables by hospital. 

The specialty hospital (Hospital A) showed higher mean scores for the CWEQII scale 

(16.50) and RCS scale (4.06) than did other hospitals. However, Hospital C mean scores 

were higher for the CONP scale (55.83) and Perceptions of support staff availability 

(6.98). 

The specialty hospital also demonstrated a consistently lower length of stay, with 

less variability in length of stay, than did the other hospitals involved in the study. For 

Hospital A, average length of stay was 26.46 hours (S.D.=3.27), compared to average 

length of stay for Hospital B of 56.11 hours (S.D.=36.10) and Hospital C of 71.16 hours 

(S.D.=51.24). These data suggest that specialization may allow nurses to more clearly 

define their responsibilities and, as a result, be more able to control their practice and 

produce more consistent outcomes. 

Aiken and Patrician (2000) provided additional clarification of the influence of 

organizational context on patient outcomes. The authors described testing of a revised 

instrument measuring characteristics of a nursing professional practice environment and 
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suggested that supportive organizations give nurses freedom to apply resources more 

appropriately and to communicate with physicians in a more timely and effective manner. 

A later study conducted internationally (Rafferty, Bali and Aiken, 2001) underscored 

these findings, further suggesting that nurses who experienced greater professional 

freedom interacted more with others in the work environment and produced improved 

quality of care. 

Laschinger, Sabiston and Kutszcher (1997) clarified that control over both the 

content and context of nursing practice was necessaiy for shared decision- making and 

involvement of nurses in their work environments. These authors indicated that aspects 

of the work environment that sustained professional nursing practice included 1) access 

to information, support and resources and 2) opportunities for growth and learning at 

work. In addition, Laschinger and colleagues (1997) pointed out that informal alliances 

within the organization also served important functions in supporting nursing practice. In 

a later study, Laschinger and Wong (1999) determined that access to information, support 

and resources in the work environment resulted in enhanced perceptions of productivity 

and shared accountability for nurses. 

In the current study, the relatively high scores obtained for the work group 

perceptions of access to information, resources and support (66.3% of possible) and 

control over practice (66.8% of possible) suggest considerable involvement in the work 

environments and autonomy of practice within the study facilities. Further, the high RCS 

score (73% of possible) for the nurses in this study suggests that interdisciplinary 

communication, shared goals and mutual respect between nurses and caregivers of 
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various disciplines facilitated the nurses' abilities to provide needed patient care. These 

finding may be explained, in part, by the level of experience and education present in the 

sample of nurses involved in this study. With 48.2% of the study nurses having 

Bachelor's preparation and a mean of 12+ years work experience as RNs, these nurses 

are fairly adept at identifying and managing organization resources and, thus, more likely 

to perceive themselves as having considerable control over practice. However, the 

positive contributions of the organization to the practice environment cannot be 

overlooked or discounted in the current study. 

An interesting issue identified in this research involves the outcome variable of 

derived length of stay. The variable was defined as the difference between actual length 

of stay and the length of stay allowed by Medicare for the specified DRG. While the 

Medicare allowed length of stay is not directly related to the precise reimbursement for 

each diagnosis, providers who are able to give needed care more quickly derive a benefit 

in terms of reduced labor and supply costs. As a result, derived length of stay may be an 

indicator of efficiency with which the work group is able to achieve results. Facilitators 

of work group efficiency are important for today's health care organizations, since 

professional, governmental and public scrutiny of costs and outcomes shows every 

indication of increasing. Because nurses' perceptions of access to information, support 

and resources in the work environment were predictive of derived length of stay 

(efficiency), organizations that desire to reduce costs and improve outcomes of care 

should consider strategies aimed at enhancing these perceptions. 
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Discussion of Findings Related to Patient Characteristics 

A number of earlier studies have linked patient pre-hospitai condition with 

outcomes of care. Patient conditions examined in earlier studies have included 

demographic characteristics such as age, sex and race (Silber, Williams, Krakauer, et al, 

1992; Maynard, Chapko, Every et al, 1998; Lee Margraves, Wilson, Zaslavsky et al, 

2001), presence of specific co-morbidities such as CHF, stroke and COPD (Silber, 

Williams, Krakauer, et al, 1992) and presence of co-morbidities such as heart disease, 

diabetes and depression (Hombrook and Goodman, 1996). In a study using data from 

438 California hospitals, Elixhauser, Steiner, Harris and Coffey (1998) suggested that co

morbidities affected hospital length of stay and hospital charges. These investigators 

determined that length of stay and total charges were twice as high for patients with three 

or more co-morbidities. In contrast, Brailer and Kim (1996) found that outcomes of care 

were more likely to be influenced by the process of care delivery, rather than by patients' 

pre-hospital conditions. 

Individual socio-economic status has also been implicated as a factor influencing 

health status and outcomes of hospital care. Lynch and colleagues (1995) described a 

strong association between socioeconomic status and cardiovascular conditions. These 

authors suggested that socioeconomic status might reflect individual's access to 

resources, including preventive health care. Alter, Austin, Naylor and Tu (2002) in a 

large Canadian study showed that socio-economic status was associated with mortality 

following MI. These investigators extrapolated income using postal codes and indicated 
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that, for every $10,000 increase in median neighborhood income, there was a 10% 

improvement in mortality post-Ml. 

In the current study, patient characteristics of age, co-morbidities and socio

economic status were not linked to outcomes of cardiac catheterization. In addition, the 

individual variables failed to enter significantly into the regression model that predicted 

cost, derived length of stay or adverse events. 

These findings may be explained by an inspection of the elements that were 

included within the individual-level variables. Examination of the characteristics of the 

patient sample for this study suggests that these patients were relatively young 

(mean age = 64 years), relatively healthy (mean risk score = 3.85) and had mid-level 

incomes (mean = $42,181). The feet that only a small portion (8%) of the patients were 

insured by AHCCCS (Arizona's Medicaid plan) and only 1 patient was uninsured lends 

support to the assumption that this group of patients was economically stable. Another 

possible explanation is that, because of experiences and sophistication with cardiac 

catheterization procedures in the study facilities, patient selection criteria for the 

procedure eliminated those with greater risk for poor outcome. The lack of variability of 

adverse events experienced by the study patients confirms this idea. With so few patients 

experiencing an adverse event, it is difficult to determine what, if any, patient 

characteristics exhibited an affect. 

Another patient factor that may have influenced the outcomes of this study 

was the location of patients' homes. A number of patients who received care at Hospital 

B and Hospital C resided in locations that were farther than 20 miles from the hospital. 
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For Hospital A, only 1 patient resided more than 20 miles from the facility, while for 

Hospital B, 50% (n=10) patients resided at a distance and for Hospital C 52% (n=IO) of 

the patients lived away from the hospital. Of the more distant patients for Hospital B, 

lengths of stay greater than 3 days (1 patient each had LOS of 3 days, 5 days and 13 

days). For Hospital C, the more distant patients had lengths of stay greater than 3 days (1 

each had LOS of 3 days and 7 days and 2 had LOS of 6 days). This distance may have 

influenced the processes of care, particularly in ways that hospital staff members 

prepared patients for discharge and arranged for their transportation home. The result of 

the discharge difficulties for the distant patients was an increase in costs of care. 

Limitations 

There are several limitations that affect the generalizability of the study results. A 

variety of methodological issues arise when conducting research in complex 

organizations. Many factors that could influence study results are difficult to control and 

the nature of intricate organizations makes it impossible to control for all the issues and 

events that could impact health care outcomes. The naive observer views a healthcare 

organization as an entity with a set of well-defined policies and procedures and 

prescribed services. However, healthcare organizations are really made up of sets of 

loosely allied work groups that have permeable boundaries and multiple, non-standard 

interactions. The number and types of work group interactions may be dictated by 
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patient needs, but the culture and climate of the organization and the skillfulness of 

providers may also determine them. 

For this study of outcomes for those imdergoing interventional cardiac procedures 

factors such as patient's pre-hospital psychological state, previous intervention, number 

of coronary vessels involved, skill level of physician, and movement of patients into and 

out of the telemetry/step down unit were not taken into account. Additional limitations 

are related to the sample and to the instruments used to measure individual characteristics 

and work group characteristics. Each of these limitations is described below. 

Limitations related to sample 

It is important to bear in mind that the conclusions of this study are based on a 

small number of participants and must, therefore, be viewed with some hesitation. Since 

the sample was limited to those organizations and individuals that were willing to 

participate, conclusions may refer only to organizations and individuals with similar 

characteristics. In addition, the homogeneity of the study participants in all levels of 

variables limits the application of results to those individuals or groups who are less 

similar. 

Instrumentation limitations 

While the instruments used to measure work group-level variables displayed 

consistency (as measured by Cronbach's alpha), there were limitations associated with 

the instruments regarding the concepts under investigation. This study focused on 
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conditions of work effectiveness, relational coordination, control over nursing practice 

and perceptions of support staff availability as key aspects of work group insights into the 

process of nursing. There may be concerns about the concepts represented. First, since 

the total scores for the separate instruments were highly correlated (range = .57 to .66, 

p>.05), it was considered unnecessary to conduct rigorous, separate analyses of each 

concept contained within the instruments. Secondly, it may well be suggested that there 

are other concepts that are more relevant to nurses' perceptions of their work than those 

chosen. The concepts and measures were chosen for empirical reasons, since the desire 

was to link the concepts with real-world nursing practice. Since the selected concepts do 

not represent the entire scope of work group process, use of the selected instruments may 

be a limiting feature of the study. 

One particular concern about the work group process instruments used is the lack 

of congruence of the Empowerment Subscale of the CWEQII instrument. The CWEQ11 

instrument was constructed and tested by Laschinger and colleagues (1997,1999,2001) 

to assess nurses' perceptions of their abilities to access work environment structures of 

opportunity, information, support and resources. The 2-item Empowerment Subscale 

was added to the original instrument in 2001 (Laschinger, Finegan & Shamian) in order 

to illustrate a stronger link to nurses' authority. While the reliability of the instrument in 

this study was acceptable (r=.80) when all items were examined, validity testing of the 

instrument yielded different results. When factor analysis was used, the Empowerment 

subscale loaded weakly (-.25) and the communality value of the subscale was also low 

(.06). A subsequent analysis of the CWEQ II instrument that eliminated the 



96 

Empowerment subscale produced higher values than did the analysis when the subscale 

was included, suggesting that the subscale hampered validity of the instrument. 

The instrument used to determine individual's risk factor score was not helpful in 

this investigation. The instrument, developed and tested by Charlson, Pompei and 

associates (1987), created a single variable integrating age and co-morbid disease states. 

A risk factor stratification instrument that was more sensitive to those with cardiovascular 

conditions may have been more a more sensitive predictor. In a Canadian study of 

factors affecting outcomes of cardiovascular interventions, Graham, Ghali, Paris and 

colleagues (2002) determined that age > 80 years, and pre-hospital cardiovascular 

conditions such as congestive heart failure and MI and the need to intervene in multiple 

vessels increased the likelihood of adverse events. An approach like that suggested by 

Johnson (2002) that takes into account illness-related and psychological characteristics 

may improve the predictive ability of risk factor stratification instruments. 

Another issue related to instruments connects to the single-item Visual Analogue 

scale (VAS) used to indicate nurses' perceptions of support staff availability. While this 

instrument showed strong relationships to other work group-level variables and entered 

into the regression equation for derived length of stay, its validity and reliability may be 

questioned. The use of VAS to measure subjective phenomena is well established as a 

valid indicator of such diverse phenomena as surgical pain (Meehan, McRae, et al, 1995), 

pain associated with cancer treatment (Sytjala, Donaldson, et al, 1995), sleep disturbance 

(Chaudhuri, Pal, et al 2001), balance in walking (Wolf, Feys, et al, 2001) and fatigue 
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(Smets, Garssen and others, 1995). However, few investigations have used VAS 

instruments as predictors. 

Limitations related to patient group sampled 

A further point that is open to criticism of this study is the decision to focus on 

structure and process for those experiencing a single type of procedure. The focus of this 

study was on the outcomes of patients undergoing cardiac catheterization, since 

cardiovascular conditions are among the most frequent causes for hospital admission. 

Since the patients in the study sample showed similarities in age, number and type of co

morbidities and income level, some might argue that the generalizability of results is 

narrow. 

Implications 

Implications for study findings may be drawn for nursing practice, nursing 

education and nursing research. Inferences for these areas of nursing will be discussed 

below. 

The findings of this study hold considerable implications for nursing practice. A 

recent trend among hospitals is the pursuit of Magnet Status designation. This 

designation made by the ANCC, is intended to identify those hospitals with environments 

attractive to and supportive of registered nurses. Much of the effort toward gaining 

Magnet Status have been undertaken to address hospital's concerns with reduced 
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availability of registered nurses and considerable time and money has been spent to 

attract registered nurses to fill staffing vacancies. However, a number of researchers 

(Kuans, Draper et al, 1986; Verran, Gerber, Milton and Murdaugh,1994; Effken and 

Stetler, 1997; Aiken and Patrician, 2000) have pointed out that improvement in nurses' 

perceptions of control over practice has a greater impact on nurse retention that do other 

strategies. 

By tying nurses' perceptions of organizational support to outcomes of care, the 

findings of this study add to the growing number of reasons for hospitals to address the 

factors surrounding nurses' perceptions of their work environments. The study results 

make direct connections between nurses' access to information and resources, 

interdisciplinary collaboration, and control over practice and costs of care. This study 

adds to the body of knowledge that explains how the processes of nurses' work influence 

the outcomes of that work. These findings deserve consideration by nurse executives and 

others interested in pursuing Magnet status designation. 

Implications for nursing education 

Leadership and management are among the topics approached by nurse educators 

in baccalaureate programs. The findings of this study may be used in classrooms to 

further distinguish the leadership and management of healthcare organizations in ways 

that meet the unique needs of healthcare organizations. As an example, Roche, 

Lamoureux and Teehan (2004) described a model in which faculty members partnered 

with healthcare organizations to address the work force development needs of a 
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healthcare system in Massachusetts. This collaboration between education and 

employers increase the number of new nursing graduates available and enhanced the 

continuing education efforts of a hospital system. This 3-year project was based on 

empowerment through access to opportunities, information, support and resources aimed 

at improved nurses job satisfaction and commitment to the organization. With the current 

shortage of registered nurses for direct patient care and education, distinctive strategies 

that enhance the environment of nursing practice and nursing education are needed. The 

findings of this study that point out the value of control of nursing practice serve to 

inform nursing education. 

Implications for research 

Waldman, Smith and Hood (2003) characterize healthcare as being in a state in 

which "nearly everyone is imhappy with it" (p. 5). Additional research is needed to 

explicate the connections between elements of the healthcare system and to distinguish 

factors that influence patient outcomes. 

Research implications of this study relate to methods and instrumentation. Study 

methods that allow examination of multiple levels of data within a single study are 

needed. Structural equation modeling (SEM) is such a method; however, the 

requirements of SEM are rigorous and only those researchers with considerable funding 

and other resources can make use of it. Lack of computer software to support data 

analysis is a major obstacle to multi-level analyses. 
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Instruments that are sensitive to changes in organization-level data and individual-

level data are also needed. The elements used in this study to represent organizational 

characteristics, while typical of other studies, showed little sensitivity to change. In 

addition, the instrument used to for risk factor stratification in this study was not sensitive 

to the types of conditions that patients in this sample exhibited. Development and testing 

of instruments that are sensitive to change and to patient-specific conditions would 

enhance the ability of researchers to explain and predict outcomes of healthcare activities. 

Questions for future research include: 

- What methods of discovery are most useful in evaluating care provided for 

patients undergoing cardiac catheterization procedures? 

- What method of patient risk factor identification will be more useful in 

predicting outcomes for patients receiving cardiac catheterization procedures? 

- What organizational characteristics are most predictive of work-group 

perceptions of support? 

- Since cardiovascular conditions are among the most frequent reasons for 

hospitalization, resulting in sizeable and increasing healthcare costs, what 

organization-level or work unit-level strategies can influence the effective and 

efficient treatment of those with cardiovascular disease? 
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- When evaluating the influences on the perceptions of work group members, 

are individual-level or group-level measures more functional? 

- If the unit-based manager or supervisor serves as a critical link between the 

organization and the work group, what educational or practice strategies are 

necessary to produce charge nurses who are adept at identifying and 

operationalizing necessary work activities? 

By employing knowledge of important concepts and sensitive methods, nurse 

scientists may provide valuable insights into organizational structure and work group 

processes. These insights may, then, be developed into effective strategies to meet the 

needs of today's and tomorrow's health care consumers and providers. 



Figure 1. 

Research Conceptual Model 

Level 

Organization 

Work Unit 

Organization Characteristics 
Teaching status 
Location, size 
Volume of cases 
Technolosv avaiiabilitv 

Work Unit Characteristics 
Perceptions of empowerment 
Perceptions of collaboration 
Perceived CONP 

Outcomes 
-Death 
-Need for emergent 
CABG or target 
vessel re
vascularization 
-Derived length of 
stay 
-Direct costs 

Individual Patient Characteristics 
Age 
Comorbidities 
Socio-economic status 
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Figure 2 

Revised Research Conceptual Model based on Findings 

Level 

Organization 
Organization Characteristics 
Average monthly patient volume 
Total CV volume 
Cath lab RN vacancy rate 

.98 

Total Costs 

Work Unit 

Work Unit Characteristics 
Perceptions of empowerment 
Perceptions of support staff availability 

W = .17 

Derived 
Length of stay 



APPENDIX A 

DRGs Identified in Study Facilities (2002) 
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DRG Title 

121 Circulatory disorder w/AMI & major 
complication, discharged alive 

122 Circulatory disorder w/AMI without 
major complication, discharged alive 

123 Circulatory disorder w/AMI, expired 

140 Angina pectoris 

143 Chest pain 

515 Cardiac defibrillator implant w/ cardiac 
cath 

517 Perctaneous cardiovascular procedure 
w/coronary artery stent without AMI 

518 Perctaneous cardiovascular procedure 
without coronary artery stent or AMI 

Medicare allowed LOS 

5.6 days 

3.2 days 

3.2 days 

2.2 days 

1.7 days 

4.2 days 

1.9 days 

2.5 days 



APPENDIX B 

CVD Outcomes Study Variables 
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Variable Instrument/ Unit of 
Measurement 

Data type Data source 

Organization 

Teaching status Categorical variable Self-report 
Organizational level 

nurse executive 

Location Categorical variable Self-report 
Organizational level 

nurse executive 

Medicare case 
mix index 

Reported firom most recent 
12 months 

Self-report 
Organizational level 

nurse executive 

Number of beds Continuous variable Self-report 
Organizational level 

nurse executive 

Volume of 

cases/ DRG 

Continuous variable from 
most 
recent 12 months 

Self-report 

Organizational level 

nurse executive 

Availability of 

Technology 

Presence/absence of 
services 

Self report 

Organization level 

Nurse executive 

Work Unit 

Perception of 

control over 

nursing practice 

Control Over Nursing 
Practice 
scale (Verran, Gerber & 
Milton, 
1994; Walls, 1992) 

Survey 

Unit level 

Nursing staff 

Perception of 
MD-RN 
collaboration 

Giftel et al, 2001 Survey 
Unit level 

Nursing staff 

Perceptions of 
power 

Laschinger et al, 2000 Survey 
Unit level 

Nursing staff 

Perception of 

availability of 
support 
personnel 

Support services 
availability & 
responsiveness scale 
(single item 
VAS) 

Survey 

Unit level 

Nursing staff 

Skill mix Proportion of unit staff 
represented by each type 
of 
Caregiver 

Self-report 
Unit level 

unit manager 
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Variable Instrument/ Unit of Data type Data source 
Measureiineiiit 

Risk factor score 
Includes age, 
DHmber/type of 
comorbidities 

Charlson & Pompeii, 1984 Individual face sheet 
Individual level 

Medical records 

Socio-economic Extrapolated from zip code Individual level Medical records 

Patient Outcomes 
In-hospital death Categorical; individual 

level 
Medical record 

Same-stay CABG, 
repeat 
revascularization or 
adverse cardiac 
event 

Categorical; individual 
level 

Medical record 

Organizational 
Outcomes 
Direct costs Average labor and supply-

costs for 
identified nursing units 
for previous 2 quarters 

Unit level 

Unit managers 

Derived Length of 
Stay 

Deviation from Medicare 
allowable length of stay for 
Identified patients Individual level 

Medical record 
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APPENDIX C 

Weighted Index of Comorbidity 
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Assigned weights Conditions 
for disease entities 

1 Previous myocardial infarct 
Congestive heart failure 
Peripheral vascular disease 
Cerebrovascular disease 
Dementia 
Chronic obstructive pulmonary disease 
Connective tissue disease 
Peptic ulcer disease 
Mild liver dysfunction 
Diabetes 

2 Hemiplegia 
Moderate or severe renal disease 
Diabetes with end organ damage 
Any tumor 
Leukemia 
Lymphoma 

3 Moderate or several liver dysfunction 

6 Metastatic solid tumor 
HIV/AIDS 

1 Each decade of age over 40 years 

Charlson ME, Pompei P, Ales KL & MacKenzie CR. 1987. A new method of classifying 
prognostic comorbidity in longitudinal studies: Development and validation. Joumal of Chronic 
Disease. 40 (5). 373-383. 
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Patient Care Staff Survey 
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Survey 

This survey Is part of a project being conducted by Carol Hatler, MS, RN, a doctoral student at 
the University of Arizona. The study is designed to look at dharacterlstlcs of hospitals, nursing 
units and patients and their relationships to patient outcomes. The questions in this packet are 
designed to get information about your practice on this unit and your thoughts about that 
practice. Hiere are no right or wrong answers; please be as direct and open as possible. The 
information you provide will be coded in such a way that no one will be able to trace the answers 
back to you - your identity will not be attached to any of this information. The results from the 
study will be presented as grouped data so that no one will be able to identify individual answers. 

Age in years Unit (choose 1) Cath Lab _____ ICU Tele/step 
down 

Part-time (< 30 hrs/wk) Full-time 
Number of years worked at this hospital 
Number of years employed as a nurse 

Education (choose all that apply) Diploma 
Associates degree 
Bachelors degree 
Advanced degree (please specify 

For the following questions please choose the response that Is closest to your 
experience: 
How much of each kind of opportunity do nurses on your unit have in their present jobs? 

None Some A lot 

.1. Challenging work 1 2 3 4 5 

2. The chance to gain new skills & 1 2 3 4 5 
knowledge on the job 

3. Tasks that use their own skills & 1 2 3 4 5 
knowledge 

How much access to information about these things do nurses on your unit have in their present 
jobs? 

None Some A lot 

4. The current state of the hospital 1 2 3 4 5 

5. The values of top management 1 2 3 4 5 

6. The goals of top management 1 2 3 4 5 
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Survey, continued 

HOW much support do nurses on your unit have in their present jots? 

None Some A lot 

7. Specific information about things they do 1 2 3 4 5 
well 

8. Specific comments about things that 1 2 3 4 5 
could be improved 

9. Helpful hints or problem solving advice 1 2 3 4 5 

How much access to the listed resources do nurses on your unit have in their present jobs? 

None Some A lot 

10. Time available to do necessary paperwork 1 2 3 4 5 

11. Time available to accomplish job 1 2 3 4 5 
requirements 

12. Acquiring temporary help when needed 1 2 3 4 5 

For nurses on your unit in their present jobs: 

None A lot 
Some 

13. The reward for innovation on the job are 1 2 3 4 5 

14. The amount of flexibility on the job is 1 2 3 4 5 

15. The amount of visibility of work-related 1 2 3 4 5 
activities within the hospital is 

For nurses on your unit in their present jobs, opportunity for these activities can be described as 
None Some A lot 

16. Collaborating with physicians about patient 1 2 3 4 5 
care 

17. Being sought out by peers for help with 1 2 3 4 5 
problems 

18. Being sought out by managers for help with 1 2 3 4 5 
problems 

19. Seeking out ideas from professionals other 1 2 3 4 5 
than physicians e.g. physical therapists, 
dietitians 
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Survey, continued 

20. Overall, your current work environment 
empowers nurses on your unit to accomplish work 
in an effective manner. 
21. Overall, nurses on your unit consider your 
workplace to be an empowering environment. 

StrongI 
y agree 

2 

2 

Strong! 
y 
disagre 
e 

5 

22. How frequently do nurses on your unit communicate about patient care with each of 
these groups? 

Not Never Constant 

applicabi ly 

e 

Dietitians 0 1 2 3 4 5 

Physicians 0 1 2 3 4 5 

Pharmacists 0 1 2 3 4 5 

Registered nurses 0 1 2 3 4 5 

Social workers 0 1 2 3 4 5 

Therapists (PT, OT, Respiratory) 0 1 2 3 4 5 

Other nursing personnel 0 1 2 3 4 5 

23. Do people in these groups communicate about patient care with nurses on your unit 
in a timely manner? 

Not Nev Constant 

applicabi er ty 

e 

Dietitians 0 1 2 3 4 5 

Physicians 0 1 2 3 4 5 

Phamriacists 0 1 2 3 4 5 

Registered nurses 0 1 2 3 4 5 

Social workers 0 1 2 3 4 5 

Therapists (PT, OT, Respiratory) 0 1 2 3 4 5 
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Other nursing personnel 0 1 2 3 4 5 

Survey, continued 

24. Do people in these groups communicate about patient care with nurses on your 
unit in an accurate way? 

Dietitians 

Physicians 

Pharmacists 

Registered nurses 

Social workers 

Therapists (PT, OT, Respiratory) 

Other nursing personnel 

Not 
appiicabt 

e 
0 

0 

0 

0 

0 

0 

0 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

Constant 
iy 

5 

5 

5 

5 

5 

5 

5 

25. When an error has been made regarding patient care, do people in these groups 
work with nurses on your unit to solve the problem or do they try to avoid getting 
blamed? 

Not 
applicabi 

e 

0 

Try to 
avoid 
blame 

1 2 3 4 

Try to 
resolve 

the 
problem 

5 

Physicians 0 1 2 3 4 5 

Phamiacists 0 1 2 3 4 5 

Registered nurses 0 1 2 3 4 5 

Social workers 0 1 2 3 4 5 

Therapists ( PT, OT, Respiratory) 0 1 2 3 4 5 

Other nursing personnel 0 1 2 3 4 5 
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Survey, continued 

26. How much do people In these groups know about the patient care work that nurses 
on your unit do? 

Not Not A lot 
applicaW much 

e 
Dietitians 0 1 2 3 4 5 

Physician 0 1 2 3 4 5 

Pharmacists 0 1 2 3 4 5 

Registered nurses 0 1 2 3 4 5 

Social workers 0 1 2 3 4 5 

Therapists (PT, OT, Respiratory) 0 1 2 3 4 5 

Other nursing personnel 0 1 2 3 4 5 

27. How much do people in these groups resoect the patient care work that nurses on 
your unit do? 

Dietitians 

Not Not 
applica much 

bie 
0 1 2 3 

A lot 

5 

Physicians 0 1 2 3 5 

Pharmacists 0 1 2 3 5 

Registered nurses 0 1 2 3 5 

Social workers 0 1 2 3 5 

Therapists ( PT, OT, Respiratory) 0 1 2 3 5 

Other nursing personnel 0 1 2 3 5 
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Survey, continued 

28. How much do people in these groups share the same patient care goals with nurses 
on your unit? 

Dietitians 

Physicians 

Pharmacists 

Registered nurses 

Social workers 

Therapists (PT, OT, Respiratory) 

Other nursing personnel 

Not 
appHcab 

le 
0 

0 

0 

0 

0 

0 

0 

Not 
nnuch 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

5 

5 

5 

5 

5 

5 
5 

Please answer these next questions as if they complete a sentence that begins 
with the phrase Nurses on this unit am free to: 

29. Evaluate current nursing policies 
and procedures 

30. Evaluate the outcomes of nursing 
care. 

Not 
at 
all 

1 2 3 

1 2 3 

To the 
greatest 
extent 

possible 
5 

32. Influence the standard of nursing 
practice 

0 1 2 3 4 5 

34. Provide holistic, patient-centered 0 1 2 3 4 5 
care. 

36. Practice clinical skills to the best 0 1 2 3 4 5 
of our abilities. 
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Survey, continued 
Not 
at 
all 

0 

0 

0 

0 

37. Analyze problems critically. 

38.Plan care with other members of 
the health care team (e.g. physicians, 
dietitians, therapists) 

39. Act on our own decisions related 
to care-giving. 

40. Be creative in the delivery of care. 

41. Introduce new nursing practices & 
procedures. 

42. Coordinate care activities 
various health services. 

43. Adjust plans of care to meet 0 
patients' changing needs. 

44. Negotiate time off work. 0 

45. Exert the authority needed to fulfill patient 
care responsibilities. 

47. Obtain assistance from other staff 
members when needed. 

2 

2 

3 

3 

2 

2 

4 

4 

12 3 4 

3 

3 

4 

4 

12 3 4 

12 3 4 

12 3 4 

0 12 3 

0 12 3 

To the 
greatest 
extent 

possible 

5 

5 

5 

5 

48. Utilize research findings to Improve nursing 0 1 2 3 4 5 
practice. 
49 Please place a mark on the line below that most closely reflects your thinking about 

availability of support staff on your unit 

Almost never have 
enough support staff 
to deliver appropriate care 

Almost always have 
enough support staff 
to deliver appropriate care 

Thank you for taking time to complete this survey. 



APPENDIX E 

Organization-Level Data Collection Form 



Hospital name Date 

The Information on this will be used to detemiine what influence characteristics of the 
organization have on selected patient outcomes. The Information will remain 
confidential, with only the principal investigator having specific knowledge of the 
organization represented. At the conclusion of data collection activities for the study, a 
summary of results for each organization will be provided to you. 

Hospital teaching 
status {check one) 

. Teaching facility 
e.g. has regular 
rotation of medical 
interns, residents 

facility 
. Non-teaching 

Location (check one) 

Number of II 
beds 

Urban 
In an area with 
> 100,000 population 

Suburban 
in an area with 
50,000 to 99,000 
residents 

Rural 
in an area with < 
50,000 residents 

Total number of 
discharges in last 
12 months for each 
DRG 

121 

122 

123 

515 

516 

517 

140 518 

143 

Technology 
available (check all 
that are currently in 

) 

Medicare case mix 
index for most 
recent time period 

, Organ 
transplantation 

Coronary 
artery bypass 
surgery 

Minimally 
invasive surgery 

Intravascular 
brachytherapy 

Point-of-care 
lab testing 
(electrolytes, 
glucose, BUN & 
Hct) 

Automated 
medication 
istribution system 
(e.g. Pyxis, Select 
Trac-Rx) 
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